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ABSTRACT

Virtual Standardized Patients (VSPs) are advanced conversational virtual human agents that have been
applied to training of clinicians. These interactive agents portray standardized patient scenarios involv-
ing VSPs with clinical or physical conditions. VSPs are capable of verbal and nonverbal interaction
(receptive and expressive communication) with a clinician in an effort to enhance differential diagnosis
of psychiatric disorders and teach interpersonal skills. This chapter describes the design and develop-
ment of both software to create social interaction modules on a VSP platform and individualized affective
models for affect recognition. This author describes clinically relevant scenarios for affect elicitation
and protocols for reliable affect recognition. Further, there is an elucidation of a VSP interface system
that has the capacity to monitor the trainee’s affective response using physiological signals. Research
findings will be summarized from studies on (1) the usability and applicability of VSPs with training
clinicians on various mental health disorders (e.g., adolescent male with conduct disorder, adolescent
female who has recently been physically traumatized),; and (2) preliminary use of the affect-sensitive
system to systematically assess and manipulate aspects of VSPs to more fully develop cognitive and
affective models of virtual humans with pathological characteristics.
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IRRPPXQLFDWLRQ HYDOXDWLREOAHVFNHEGR FKA @ EKRIROVYW LV GLIILFX
7KH $FFUHGLWDWLRQ &RXQFL® RREUHMW IBR B WK DMGWKBOD FWRU LV D
(GXFDWLRQ $&*0( KDV HFOKDQVEM®G FPDRMY H J WUDXPDWLF E
LPSRUWDQFH RI LQWHUSHUYVRRQWDWR B RIBWHRP 8 K WILFDWL\R® SWRPV DQC
VNLOOV LQ WUDLQLQJ FOLQLFIGL@\DVEHE LSX-BQ\WV DWSDN PS\H FDAHEG X Q F F
W R FUHDWH DQG VXVWDLQPH QWH UDSHWNY W LP D0 G BIQXRW EH DFF
FDOO\ VRXQG UHODWLRQVKLSEZA LKL VK HD BB RIULY Q W XV H
HITHFWLYH OLVWHQLQJ VNLOOV HOLFLWLQJDQG SURYLGLQJLQ
IRUPDWLRQ XVLQJ HIITHFWLYH QeRigryahd Sibndlatigrs OD QDW R U\
TXHVWLRQLQJ DQG ZULWLQJ gf\PathologiesQ G ZRUN LQ DQ
HIILFLHQW PDQQHU ZLWK RWKHUV +RZHYHU HYDOXDWLRQ
VWXGLHV KDYH UHYHDOHG PHWRRGRORIRVEGC GONFHHQFRHARPH RI V
LQ PDQ\ FDVHV &KDQW HW DOQKHUHR@WG. @ MWPUBMHA. QJ SHUVRQV ZL
SRVLWLYH WUDLQLQJ HIITHFWVW+XQWPD @& HHOF B &X X P IDWVXEDDRKIX/P I § WV F
DQ HIIRUW WR LQFUHDVH LQW HWS $ W R QY % BFR I FEDIORBMIYR@ RS L Q J
DVVHVVPHQW VWDQGDUGL]HG GWR/ISHRW VI XED L QWKKPIDEHY WKDW |
DFWRUV KDYH EHHQ UHFUXLWHG DIQIZVW G DLIQQWA WRYH[K XPDW OLNH
WKH FKDUDFWHULVWLFV RI D@LDMADODOKSPWQHQWW MWKHBREVLVW F
DIIRUGLQJ QRYLFH FOLQLFLD QKDY H WBIODLWWH R DSBHWNQ QWMYV FDQ
WR SUDFWLFH DQG WR EH HY DIOXD/QH/G D.QCDFPRFM[ S OH QY FDIOHPVHO'Y
HQYLURQPHQW $OWKRXJK D PRGXQEQ H FMUEDLOY\Q B IAMSY WD ® KIXO O\
SURDFK WKHUH DUH OLPLWDWDRYVFDIOWEKLWKH XD RIXRGHUVWDQC
PDQ VWDQGDUGL]HG SDWLHQWQ GV KBW RDQWEH PNWLUBDMWHEE XVHU
WKURXJK VLPXODWLRQ WHFKQRIHHREK)RU MLYRBQH/ \KXWHPV $GYDQF
PDQ VWDQGDUGL]HG SDWLHQW\W DW KDH] SKDPILYW DRBUFRWKH SRVVL
VHYHUDO WKRXVDQG GROODUWSHIWGW XGHQME STIMLKHUN VL WHK@W U |
WKH IDFW WKDW WKHUH DUH RIQVD QG RDGG]XW LR QV IDIQKEV I DRW K I X0 O
RYHU PHGLFDO VFKRROV LUYWERWRPS/ SURNXBOQMWEOINMGDUGL]HG
VWDQGDUGL]HG SDWLHQW D V \DHBHY\R H IQ WIVD RE,WIKGWAKR@LKA N DJHQ
LQ WUDLQLQJTV FRPPXQLFDW IWMRKQDVE ER QW\URYD SIRP\S XRV WK BBH Q H U D W
86 OHGLFDO /LFHQVB®O/([DPLIQDMHRIMFW ZLWK XVHUV WKURXJK VS
WKH FXUUHQW PRGHO SURYLGIVYQRURLX\DHG HOQNDLLWOFRDER QWY  *UDWF
$QRWKHU FRQFHUQ LV WKH L\$\GXYHD @FLMNSWXOQ GDKIGAD QW LIRH DEOH W
'"HVSLWH WKH H[SHQVH RI VW DQGEEUFRI]MWEUYDWLHR@OW STWHDXP HW DO
JUDPV WKH VWDQGDUGL]HG SORMQLYHHIWVED OVKMAVHORHM@RIHHW DO
W\SLFDOO\ XQVNLOOHG DFWRWRF$D O NOIF XHPR VRIL FRP® RDFWRUV *U
WXUQRYHU DGPLQLVWUDWRUV IDBB G RQYW& HVDJHOKXPRDQOFRPP XQL
OHQJHV IRU RITHULQJ SV\FKR PORQNHDOINO WHOWBEVHRRYG 7KLHEDX|
YDOLG LQWHUDFWLRQV ZLWK %XHO®UDW X DQJ KPCPLDQQF LIDKYTVX LU HV | X
UHODWHG LVVXH LV WKH OLP ID/GH® @ R 8 M.SWKDAK W KHF FDIRQLRULR Q  Q
DUH DEOH WR SRUWUD\ $V D OBQXRDVHVX®GHUWMWDPE\G WR BDH) G JHC
DQ LQDGHTXDWH DUUD\ Rl GH YHODIMREYDO 6R IDRMUIDHORRGHOLQJ
DQG FXOWXUDOO\ DSSURSULDWHUWXI®KKRDQ)RUFRDWEBOWXUHYV DQ
ZKHQ D FOLQLFLDQ KDV D SHAL@OVDRERRAM\RQQGSQBHIWKHVH WHF
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EH LQWHJUDWHG WRJHWKHU IGQWW DL B/X.\§ B @ BVRYCIRUHORKIREECD VU F K L
FDQ ZRUN LQ XQLVRQ EH H[SPIQGDE WHK HI GHMEOHERQE G QDW X U H
SOXJ DQG SOD\ ZLWK GLIIHUHQMW FIRHP DEQ@HIQWR UHSODFH FRPSRQ
7KBQLYHUVLW\ Rl 6RXWKHUQW&DODWLRDLBNRUWY ZKLFK UHG
,QVWLWXWH IRU &UHIB\ELXH 7MWRKERIIRG RWVH[SDQG D JLYHQ DSSO
LV D ZRUOG UHFRJQL]HG OHDIEMHW. RI YWRRMOXDIOV KORRDML Q XD O O\ E
UHVHDUBK ZRHS6REW, &7 RITHUWERE WDVN RI FUHDWLQJ WKHVH FK
LOQWHUDFWLYH H[SHUUMXDHD XXRRPIGRY RXWY LQ WKH VIVWHP DV V
DUH FDSDEOH RI OLVWHQLQJ WR XVHUV UHDVRQLQJ DERXW
WKH VLWXDWLRQ DW KDQG E DtV Hopeeth Redbh@idhR G LI IKWWHIVQW KH XV
WKH VLWXDWLRQDO FRQWH[W DQWGSAKRRVRLQG BIRGRFHINVD BV /W U L
GLDORJ DQG DFWLRQV DQG GHORWMUELDQN WKRVH DFWLRQV
LQ JHQHUDWHG YHUEDO RXW $X VNattril L Maghage Vh@FtandRgdn{iH G
WR UHDOLVWLF KXPDQ OLNH QR Qiaddu¢ BRragdhent: PHIMVL\RMOW WKH ZRU
7KMLUWXDO KXPDQ V\VWHPV ZH\GMYH@R S URGOKIEE E\ VSHHFK U
FRPSOH[ FRJQLWLYH DJHQWV THNMDIFR\QY/ PHDPRRQVHD QG FRQFH
DIJHQWV DQG FXOWXUDOO\ VSH FILQWFHRKIOUD FWPDYWTKHWVHS UHVH
YLUWXDO FKDUDFWHUV KDYH EH OnteHigant AGerity UHHDW R QG D DRXMD S O D
WLRQV DV ZHOO DV GDLO\ URXW 188 W WDKDWW ADFWE R F\D EDVHG R Q
RXW ZLWKLQ YLUWXDO ZRUOGV XM KV R BIHIQQEWK N Ul FED WHGH Y H U E
DURXQG D VHW RI GLVWULEXWHGPHROPSRORQDY WHDPMWFARP&RPSO]
PXQLFDWH ZLWK HDFK RWKHU D@E SHHIRWRGYXMEQW M FRJIQLWL
WDVNV HJ VSHHFK UHFRJQLWLWG® DWW QUMIDR/RIKX DERMMA SODQV L
DJHQWYV GR UHTXLUH WLPH DQG LKWHIWDWH DGEIXOWH PDQDJH
GHYHORSPHQW ZH KDYH WULHG WRGHGG LBHP'% QWK DM FQWNK BDQ EF

Figure 1. Virtual patient data flow diagram
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D TXHVWLRQ UHVSRQVH V\WKHPBDWXDMWISR WNRWDSHM KDYH EHHQ C
VSRQVH EDVHG RQ VWDWLVRWL PBIQWDO GWROWK DAMVHYVVPHQW .|
LQSXW WH[W 7KH RXWSXW.RQWMKHWDDBQW LB DHAHQ\ HW DO
VSRQVH RXWSXW VWULQJ DHQ}M DEFWLRQWDUVRQV HW DO D D
¥ Non-Verbal Behavior Generation: WDNHWKH EHKDYLRUDO ILGHOLW\ QHFHVVD
WKH UHVSRQVH RXWSXW VAMLDUQR\DHMG BSISOSKVVDFDO DSSHDUI
VHW RI UXOHV WR VHOHFWDME WXRUHDVO SRYWAHRMWMHR QY GUHDFWLR (
JD]JHV IRU WKH YLUWXDO FKRQUDHWRHUYV
T Procedural Animation System: VI\QFKUR
QL]JHV VSHHFK RXWSXW ZLWK JHVWXUHY DQG RWKHU
QRQ YHUEDO EHKDYLRU W HNIRFJALSTAND ARDIZBEDKRADIENT
WHUV LMIQUUWKBO HQYLURQPHQW
¥ Speech Generation: SHUIRSPWFK V\AXH JHQHUDO DUFKLWHFWXUH VXSSR
WKHVLYV IURP WKH WH[W JHRIHUW WWHE EYVWKSOBIJHQHWWLRQ DQVZE
2U DOWHUQDWLYHO\ D VHWFRPSOH[WRHARWWKOW RRRAVDLQ FRJQL\
VWULQJY FDQ EH XVHG DV WKGHWOSHAFMK JRDO RULHQWHG EHKDY
¥ Game Engine Graphic Display: LV WXUH LV D PRGXODU GLVWULEXWHG
WKH FXUUHQW XQGHUO\LGRRYDPGHKHQMWW WE& DMNDHANRPIPXHOQEBDWH E\
XVHG WR GLVSOD\ WKBWHKHKIDQUD F@YWHUD@G®/ LRQ ZLWK WKH V\VWHP
HQYLURQPHQW WKH WUDLQHH WDONV LQWR D PLFURSE
WKH DXGLR VLIJQDO WKDW LV VHQW WHF
%XLOGLQI+RWHWKEPBROARIXOIHOXILQH 7KH VSHHFK HQJLQH FRQYHU'
WKH UROH RI VWDQGDUGL]HG 8B WM. HQKWVVWEH [WL EX OMDKNH@Q VYV BQW WR I
SDUWLFXODU FOLQLFDO SUHVBOBOQW DX\DLURHQVAVWK B WKIDWGHDWHKHYV W
RI FRQVLVWHQF\ DQG UHDOLVPXBWWYRQWRWZMHQ@ SDLU ZKLFK VHOL!
7KHUH LV D JURZLQJ ILHOG RI7HWH\VHDMIAKUW K DWH QWSWRHVQRQ YHUE
963V WR WUDLQLQJ DQG DVVD%$PHEW WRAOCEHL\R AWRKEBWYWDWH WKH DS
EDVLF SDWLHQW FRPPXQLFDWRRG EKHWLIRFAW L Y$HSARRFHHGEX UDO DQL
VDWLRQV KLVWRU\ WDNLQJ DVKGE GOLQEKN®R @MVWNVWRHQIHW W XUHYV
%LFNPRUH *LRUJLQR % VFQIPRILH BPWGDSOD\V D SUH UHFRUGH
/IRN HW DO SDUVRQYRHWHDRO WKH LQSXW WH[W IRU WKH |
BHVXOWYV V63V Q@QVBEDRYLGHRYXMWELGNDWRE WKH VFUHHQ 7KH XVHU
UHOLDEOH UHSUHVHQWDW LR QWHR/ISRIQWH BVEL B QNWY P RRHUGHQT XHWV W L R Q
DO 7TULROD HW DO $QGUHZ HW DO
$GGLWILOR@UOHMDEOH D SUHFL Deésigruand Signulation. R Q
DQG FRQWURO RI G\QDPLF SHoffRhathelogie VWLPXOL DORQJ
ZLWK FRQYHUVDWLRQDO GLDORJ DQG LQWHUDFWLRQV WKH\
KDYH WKH SRWHQWLDO WR S RHLEBIHWHKHREKRDIQOBQOMWRDEBLOGLQJ
DVVHVVPHQWY WKDW FRPELQW LW&BEYV YWHUD\G LFFD@ FARRQ WV RALP XOD W I
DQRG ULJRU RI ODERUDWRU\ FEHHIHIMXUBVHOBEORQFKWLRQOH FKDUDFWHU
D YHULVLPLOLWXGH WKDW UHRQHFWNDOHRD G ONHHD VULAMDXM® WD RQHWM QW
3DUVRQV HW DO $QGUHP HOWD® FRQGLWLRQ LQ WKH GRPDLC
+HUHLQ WKH UHDGHU ZLOO I1GQGE LR QB ¥ FUIM\SWHM QORIRDW H WKH EU
WHPSWV LQ WKLY DXWKRUTTV OH) § HWRV D\GH DJGHEK MWUKHHG VWD W KHR B V\ F K
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WR JHQHUDWH WKH UHOHY D Q VE\PRM/HIWLAL® V RUX WW HQRK/DKILDIPMRHUL L

DQG GLDORJ FKURQLF SDWWHUQ RI DQWLVRFLD

WKH EDVLF ULJKWV RI RWKHUV DC
Virtual Standardized Patient: VRFLHWDO QRUPV DUH YLRODWHG
Conduct Disorder WUXDQW EURNHQ LQWR VRPHRQHT

DQLPDOV DQG LQLWLDWHG SK\VLF]
7HDFKLQJ LQWHUYLHZL®Q83WNLO O¥XILWRKDD+¥DD/QWR REWDLQ REMH
LV VWLOO D \RXQJ GLVFLSOLQH LAKIHIUMH LIWD §R VOWDIQBDUHZ 7K L\
PHWKRGV DQG PHWULFV 7KH DDOXBWLRUREOH FFXRHVWLRQV DVN
WHDFKLQJ JHQHUDO LQWHUYLWBPBEQ D QNELOEW ERHYH\ES REBYQJ DC
GLVWLQFW DV WKHUH DUH PDQYKMHFKDLDXHYVDIQWBNHW YIL\HZ TXH\
QRW ZHOO XQGHUVWRRG KRZ EVMRNEURSHHN® WIRP 6§ 8 WRHHIPWQH LI WK
WKRVH ZA3WRRDDOOHYLDWH W K.l VQSJURE GIHW HUIIDW L]LQJ EHKDYLR!
DXWKRUTS6OD&7DW FRQFHQWWDRUPDWR®Q UHJDUGLQJ WKH IRX!
WHDFKLQJ VNLOOV UHTXLUHGFW R HILFDUIQRW 8 UH 8D 0 WQWXIO® BERQ G
GLVRUGHU )RU H[DPSOH ZH KDYH GHYHORSHG D

963 ZLWK FRQGXFW GLVRUGHUt 7AgerRsivé hema@or: WHKDMW QY H EXOO\LQ
SURFHVV D SURILFLHQW WUDLQLBHLWOHW ZBNOGW RHORISHIGY RU DG
7KH ILUVW SURMHFW LQYROY H G Datfudtive BeBavivy:UX B WR @ Q YRIQIE DO LV
QDWXUDO ODQIKD DD F B 6DE RWAW DQceitful behavior: UHSHDWHG O\LQJ V
7KH FOLQLFDO DWWULEXWHY Rl OXMWLQJZHEWH GNHYHORSWME KRPH
WR HPXODWH D FRQGXFW GLVR U Sibldfiof &f RulésO B XOQYQIRXIQBZIDQ HQJD
WKH 'LDJQRVWLF DQG 6WDWLVW LLRDIOLODQRQ @ 8K WRYWIDWH EHKE
'LVRUGHUV '60 ,9 75 -XVWLQ VHH )LIXUH

SRUWUD\V D \HDU ROG PDOH ZKW3 FRQGHKEWVGANRIWQHG WR SU
GHU ZKR LV EHLQJ IRUFHG WRWSDUXH\FW SR QW W RDWKW DD SHW HDF |

Figure 2.
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ZLOO UHVSRQG WR D YDULHW\ R DX¥XHN WVREVOENMUWLQEERWIWEHYHD
WKHVH DUHDV 6RP36B PDSEOVREY E\KLKK TXDOLW\ RYHUDOO V\VWHF
WDUJHW RIl WDUJHW LQYRO YMDIAEW X NIKSDMW V UHASTRRIQWHIY WKDW WK |
DQG LQ VRPH FDVHV WKH\ PD\UHHD OUWIHE HY[BSE WLHQFOIL HD\WQ G WK H
7KH SUREDELOLW\ RI D VSHFLIYA WHYG EEKB YEHRIWZMHPYWYWLVIDFWRU
WHG LV UDWHG WR WKH TXHV\WOR/® DWNHG OH3J WK D WS\DRIPIHI SDUW L F |
WKH WUDLQHH DVNV 2+RZ DUHRN KLIQH W PSRH.QLIHIDE K RIRKKVRMUWUDWLQJ ™ )
3$UH \RX KDYLQJ DQ\ SURE OH PS/DIVW IKFRRIPSHY QRUVE FRPSODLQHG WKDW V
DUH WKLQJV JRLQJ" 7KH V\VWIQRVEEDSDWHE RGIE IRGNKHY DQG WKH
30\ SDUHQWY WKLQN , PHVVHG XSS HDXWWKRPH TXKHYSIREROHIN WRR IUHT
ZLOO OHDG WR ILQGLQJ RXW WKHEW R/ MK IS V\S HHE KW (KHDAREGHWL R Q TV
UXQQLQJ DZD\ 7KLV ZLOO OHDW®HVRHRMUNLI@D RIRWGKHRVWLPXOXV ZRL
WKH DERYH FDWHJRULHV WUXBHRW WRR 8DRQIGRVXWK RWKHHVSRQ
WUDLQHHVY LQWHUYLHZ ,Q R UIBUZKRHQWSKOH W U PILRHHWN RXSHD/WWL R\Y V
ZLOO UHTXLUH UHVSRQVHV LQ9BOTVRG WIOHRFDAWMIRULHYV 7KH
WRWDO VHW RI TXHVWLRQV DQGOWKRRQK HQ WKH HPUOD FWIBGHV RI
IURP UROH SOD\LQJ H[HUFLVH W HQX WILQIOMLOEM R KW RRIPWW LKQDIY H EH ¢+
LQWHUYLHZV ZLWK GRFWRUV HMGH FRFOFRHF WHGV B QBUFRQWLQXH W
VSHFLILE UHVSRQVHV ,Q WRWWLO/ B OF@E VX DROQ WAEBW LIX RUXIDHBD XOO MW R
FRQVLVW RI RYHU OLQHVXRDBHIWW 7 MH POWEK 7KH FOLQLFLD(
LQJ RI TXHVWLRQV WR UHVSRQVUBWYRW DSPBQXY WEBHREHVVRUPHG WK
ZLWK DXWRPDWHG OHDUQLQJWKHFX Q DTX WK WRUHFRHIGDR Y B ZDV VW
SUREDELOLW\ YDOXHYV DQDO\WHV RI WKHLU YHUEDO FRPPX
5HVHDUFK KDV EHHQ FRPSOWHNVHE® OWVRHBEDYHRY WKH JD]JH DQG R
VI\VWHP E\ H[SHULPHQWH U VRE WHKUHLDUWLLQRVD 91 RED W\B MA@ I W\N R \W WK L
SDUWLFLSDQWYVY DV WK HQ63R P PXHIORDAWHG DZ UTW® HUIDHD FRQVWUXFW R
DQG TXHVWLRQQDLUHV 7RFRQWWXXWWORI|HEYHIDAXYWHLOLW\ LV W
WKH VIVWHP D QXPEHU RI DUBND W EH HHWGHIMH WRLDKILGK GDWD LV U
WKDW ZHUH EHOLHYHG QHHGHGWHQLERH TXHR/OWLRYABUUIMFWRUV L
LQGLYLGXDOYV DVVHVVPHQW RI WKH
+ Consistency: 7KH EHKDYLB®3 RIGWMH) VRXUFH FRPSDULVRQ WR D FRF
VKRXOG PDWFK WKH EHKD WMRRIQBQM ZRBQG BUHYLRXV H[SHULH
SHFW IURP D SDWLHQW LQ@KDOFD QQFRW CLOILABQZR YRU WHKLH
HJ YHUEDOL]DWLRQ JHWHDWH VBRINW XWKH DM LFLDQV FRPSI
DSSHDUDQFH HQFH ZOWXWKWKHLU JHQHUDO H[SHU
+ Adequacy: 7KH GLVFRXUV3H6 BEHWDHDRWRHD QGDUGL]HG SDWLHQWYV DC
DQG WKH SDUWLFLSDQWY WKRXUBHSDWRYVLSBUWGRI WKHLU FOLQI
TXDWH YHUEDO DQG QRQYHUENOVKRPRXWHEDWKRY WKH FOLQLFL
+ Proficiency: 7KH FODULW\ SDFHBRXWLIOMLHV U RWBS B QD/GIG WERH KADKYHH G DV
963V GLVFRXUVH ZLWK WKHNVEBIUWRMIPIDOPN ZRXOG GXULQJ D FOL
+ Quality: 7KH TXDOLW\ RI WKH ARZHHFHU UMWRRILVVXHY UHPDLQ Z|
QLWLRQ RI XWWHUDQFHV VSRMGRPHQRORJIJLFDO H[SHULHQFH RI
FOLQLFLDQV DV WKHY63YWBQBFWHG 2z
KRZ DGHTXDWH DUH WKH DSSUDLYV
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LFLUWXDO KXPDQ UHVHDUFK DWKHHOHLOQDWILDQ EQMUNLFHQITV Gt
DQG HPRWLRQDO PRGHOV VHH G EYHFIOMNARDY EHBORZHQWLYH VKL
3 3V\FKRSK\VLRORJ\ WR HQKWRFHHARNIACWEMB W ®® WKH EDVLV F
DIIHFWLYH PIRGMONORKXPDQV  HYKG 8 B PMHEiea Gthics: WR FRQVXOW D
ODWWHU LV OHQGV LWVHOI ZBDQOuMRN B LFV VK RIS R Q/ DROLRPINL.O D W H (
FDO DVVHVVPHQW DSSURDFK WUWBLQLQBXNYLEQFEBQRZH IRFXVHG
3 3V\FKRSK\VLRORJ\ WR HQKWDIQFXDRRLIRQ WH. YIH PROBW H[W SHUVR!
DIIHFWLYH YLRIGHMORIXPDQV  HIWRHYMHZHRI IRU LWV RZQ VDNH
WKH OLWHUDWXUH UHYHDOV W K DWW KR \I FOUBEFSHDW B € @ GWVKIDWW ¥ I0U W,
WKHRUHWLFDO VSHFXODWLR QDRI WISHR SWBQRPHRAD RIL MIKH | X W X
H[SHULHQFH Rl WKH FOLQLFLIH®BGXODWURIQQLRW SV\FKLDWU\ UHVL
RJ\ WUDLQHHV 7KH XVH RI YLUWX

Phenomenonology of Clinical EH LPSOHPHQWHG LQ VHYHUDO ZD
Encounters with Virtual YLUWXDO SDWLHQWYV FRXOG EH GH
Standardized Patients WKH HVVHQWLDO IHDWXUHYV DQG FI

LQLWLDO SV\FKRWKHUDS\ LQWHUYL
7KH WDVN RI D FOLQLFLDQ LM ¥YHFMRIGH YBHFPNXGEWUHOHYDQW I
IDFHWHG LQYROYLQJ FRQFXUUWHGWDDBKDW R QWK/N RHWLIGH QWYV LQ
SDWLHQWYTV YHUEDO DQG QRQWKHIKDE RR PRXWDEDOV ISPQLHQWYV |
VHOI UHJXODWLRQ RI WKH FOLSUFEOBRV RZXO KR BVHIUPVDMWLIRRXW W
DQG PDQDJHPHQW RI FRXQW H UM Y B @ XIHNMAIQFEGVU RVFWHGQPW LY H E
BWHUQEHUJ 7KH WUDLQUIVLRIHYWN WRLIQR¥FHIDE® H[SHULHQ
JURZV RXW RI DQG LV JRYH BQUHRY RN L QUKHIWDSBHIWWREY LQ D VLP X
H[SHULHQFH 7R IRFXV RQ D FOWKH\FROF X Q ALROXW WHILUZSWIXFWLFH )
D YLUWXDO VWDQGDUGL]HG SD@LHQWD @ KSHDQV LLWQW/RVIRHFY D LR@R V F
D FRPSOH[ FRQWH[W FKDUD FWHGG[MWGE FEQ MK i FEXOWRH. FRIDGDWD IR L
LQ WUDLQLQJ DV KH RU VKH L QWWLUDHFQW FZRRSKH WK E FY ILRX\WRH SV \|
WLRQ )RU WKH FOLQEFRIXQO@ $QUDLDXK WKWMHLY ERXQG WR FRPF
QHHG WR DLG WKHLU FRPPLWEA& QW KHRWU DK QLQON HRIIUVEG\QRIFLD Q V
WKH FRQWH[W ZLWKLQ ZKLF K WDHFXWQLRY WKH FIGIVQ GH@WTV SHUFH
HQFR X QWaBWVDWIGHW KDW LV RUDDRILQNG DURRQ A XPDQ DJHQW )RU
FHUWDLQ GHWHUPLQDEOH FR®WYWL WYXW{UH HVIKDENUWWRRIGHDV D
SKHQRPHQRORJLFDO DSSURDPKXWDRIQHKG LHQWKLEY DRWWRH YD SHXW
ODE UHIOHFWYV WKH IRXU SKHGRPHQKQORJLFBROHDRPHN)BRRILFDO [
WXODWHG E\ =DQHU IRU SKIRQRBHDROWRILADIONUH DUH IRXU
DGGUHVVLQJ WKH W K HbhbrS H X W/IKFH WQHROMWH RF@ L Q L F L DLV W.XQMCH U D
sio: DWWDLQPHQW RI FOLQLFDCSNQ/REQMG JH EVW WWIDHQH HV WKH |
UHTXLUHV WKDW WKH QRYLFH FQG QUK HDH[\§ K\ VR XW\R RZKRFW LWRIOH F
DOO WKH FRQYLFWLRQV KH R WU PP ¥ DE/OEH ARLY ARHB®/ LRSRUW D Q
XS WR QReffective-Attentiveshiftt KHUHLQXWKRUJV RZQ UHVHDUFK KDV IRXC
UHIOHFWLRQ LQYROYHV D VKLIWLRK IR SD \UWRLEB Q YWRLY IFIRFD E O H
DFWLYH LQYROYHPHQW LQ FO ER\LF@FROWLIPH \D URJUY\W K H L B SRRAON D Q W
VDNH WR FRQVLGHULQJ WKHBHNW H]ER SOVHKD IR IUWBKBLW\ 7KH SL
S UD F W Appeal to Evidence: UHJD UG OHYIVURMLFLSDQWY WR JHW LQYROYH(
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DFWLYLW\ DQG WKHLU DEL O L WitvelRStamiargized RatlentV H DQG EORFN

RXW GLVWUDFWLRQ DUH LPSRAuNa@EOSDEWRUY WR FRQVLGHU
ZKHQ FRQGXFWLQJ D VWXG\ /LNHZLVH HYLGHQFH

VXJIHVWV WKDW LPPHUVLYHQHRW VDKS6 XMH\E RW DPOEKRUW ODE FRQ\
SOD\ D UROH LQ WKH RXWFRPH BROWXBHEW XWRRO KN EKWXDPWHU FD(
HQYLURQPHQWY 5HVHDUFK LBMHRQ WKHIVHLPWRGM BRDWQ@IVVDXOW DQ
LQGLYLGXDO WUDLWYV LV RI YEBOBEH EHRADXKVYXUWHX FK 7KHVWEBBRKRQRORJ\ |
PD\ DXJPHQW SDUWLFLSDQW VMOMHFR LR E DUDINHEQKRPDQ WHFKQR
HW DO BHFRQG WKHUHGIHWY MWXRSHBODW IBG6&LNYRBHLY WKH VDP
RI WKH 35HIOHFWLYH $WW H Q WUWHHG VALLWW " WIK@E B KHHARL IRQUH
FOLQLFLDQYV PEBWSWDQETHMIHIW DSSURDFK

PD\ EH OLPLWHG E\ WKH H[W HPISD DbRaitK LFK WKH WUDLQHH

LV DEOH WR VKLIW DWWHQWLR®H UR[S DFEMVHYFHHLRY ROFWRPQ\WWLRQ
LQ FOLQLFDO FDVHV ZLWK Y L URRMRR QWRRFXDWGEI] A SPW IEHRQWKY D G R
WR FRQVLGHULQJ WKHP DV H[DBSOMW R#REZKN W DLW WHH L]DWLRQ L
2] FRXUVH WKHUH LV VWLOO WRIR QY WGHR 8@ HWKHQWSSBRG WWRYV UHOD
(YLGHQFH” DQG WKLV LV ZKHUSIURE® WP PROODMRIFRHY UMIBPQO®V WR EH \
QHHGVY WR SUHVHQW D YHU\ SDDORVHE6HQ & IEFHMDLLAHW DNEKOCHQ DG X OV
VFHQDULR VR WKDW WKH FOL @A QL\WKHUDL QO Y U HV HIEWAHK VRR) W K
RIITHU D MXGJPHQW RQ WKH ENWIX RO VIR XRJGHIVAW DRDJDAWLRQ IRFXV
DEOH HYLGHQFH )LQDOO\ LWGALONUEN KR W RHDKHWDWKHIHWKDQ V
WR KHOS WKH QRYLFH FOLQLRUD3IY &Q ®RYLVIDQ ® W GBS UMKMLRQ \
LQWHUDFWLRQ ZLWK WKH VFHPRQVYRYWWHYWR O Y HR/XME HWL K QE DLGF D Q W
IRFXV WKDW 3VXVSHQGV EHO LWL RIQY WKWV IZKEHH® LW 6 ' RDQYE HVH[XDO I
JUDSKLFV VR WKDW WKH IRFXYLFD/Q PEH DRV BQSIRIVHIDMIUD®D DQG YLF
UHDO OLIH VFHQDULR LQ SDUWLFXODU 1RUULV HW DO

Figure 3.
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DUH D QXPEHU RI SHUVSHFWL ¥FRYP ROVAHKIFW IFRRRIQWWHWYOWBVYFLDQV
WUDXPD H[SRVXUH LQ FKLOGUN & ORSL DG BYMNVER\Y KH/U VKRN Z K F
LV D JHQHUDO FRQVHQVXV DPRRDWKW KDQGUFIPRYDRGRIOHVFHQW
VHDUFKHUV WKDW WKLV LV D $XEYWDEGWDQ QWRIBLD @& B UIREND HK H \
5HVLFN 1LVKLWK 7KH MM KHRVMVFRMWWMURMPBY WR SURSHUO\
H[SRVXUH PDQLIHVW WKHPVHGRIQGLWIIRYPLGH UDQJH RI
VIPSWRPV DQ[LHW\ SRVW WUD X# DLWPWIGHSAVL PIBIDIUO \DVPIB Bl Y D O X D W
YDULRXV EHKDYLRU SUREOHPVYHOQHY FWHQURVBRY\VFHHBKDW HOLF
WR FRPH XS WR VSHHG RQ KR ZH WRQM)D VWRHIU BTN F B WIHIIGRRMN.HD WL R Q
DQG WUHDW WKLV WUDXPD WKDW WKH LQWHUDFWLRQV EHWZHF
$FFRUGLQJ WR WKH PRVW UWRIBQWHYKXVIWHEQ QVR AR DWLEOH
$PHULFDQ 3V\FKLDWULF $VVRRLDWSBRUW '6OLVIPRXVVLRQ RI WKH W
RUGHUV 376' LV GLYLGHW®KHQOM BHWLHOFMRRU LQWUXVLYH UH
FDWHJRULHV UHIHU WR WKH "W HU ADMWSHSHOUWY WR EH D VDWLVID
IRU D IXOO GHVFULSWLRQ DQ G XAXNAFODWHHBRDMHYG WR WKH LVVXH
UHVXOWYV FRPSRUW ZHOO ZLWK ZK]|
$ 3DVW H[SHULHQFH RI D WUDUXR P WEFHHX Y\ WQDQ & \W WH P
UHVSRQVH WR WKH HYHQW ,Q VRPH RI RXU HDUOLHU ZRUN Z
% 5H H[SHULHQFLQJ RI WKH H\XQH3QLW LT XWDKO GRKHDDUADFWHULVWLEV R
IODVKEDFNV DQG H[SRVXUHWDKRLPEB¥W WKH LPPHUVLYHQHVV
& 3HUVLVWHQW DYRLGDQFHILIR)GWQDWRD DUHOMMPHGV XG\ 21 SUL
VWLPXOL WKRXJKWV [HHDVY QUKH BPMWHQYWWLR WV KREK D SDUW!
SODFHV DQG JHQHUDO QX¥EE\QRUBXAIR QVDQREZEK\SQRWLVP ~ +
DIIHFW DQG QR VHQVH RI DGIXWMUIHQFHY PD\ PRGHUDWH SUHVH
' 3HUVLVWHQW V\PSWRPV RIQBRQUMWAKRWBURBHQVLW\ RI SDU
FUHDVHG DURXVDO VXFK DYROBSHG YRYVOPBOMLRUVRPH DFWLY
MXPS\ LUULWDELOLW\ VOHWS FROLFIDWDAWH DY G E@R¥FN RXW
FRQFHQWUDWH WDQW IDFWRUV WR FRQVLGHU ZKHC
( 'XUDWLRQ RI WKH GLVWXUEDRIFHAEL\KHRZHYRGH GPN W XJIJHVWV WK
WKH\ EHHQ H[SHULHQFLQJ WKW D UROH LQ WKH RXWFRPH RI
) (IIHEFWV RQ WKHLU OLIH VXFHKVED URK.QQMROWKNVYH PRGHUDWL
QLILFDQW GLVWUHVV RU LRSDRUFEBQWHLBHFRKIVIHOVRKEK UHVHD
HGXFDWLRQDO IXQFWLRQLGDRWERDRDEW L\HPHEWDRQ
VWDWHYV ‘H DSSOLHG WKHVH ILQGLQJV WR
963V WR LQYHVWLJDWH WKH UHOD
'LDJQRVWLF FULWHULD IRU Q@XFPEHUFRXSWIFIKRRRIJLFDO YDULDE
WRU\ Rl H[SRVXUH WR D W UD XIPQJ#/3 E HWHRQW H® FIXW HIRUPAD U\ JRE
$ DQG PHHWLQJ WZR FULWHUIZDWEBEDWRBWRPN IRR® D YLUWXDO
HDFK % L H UH H[SHULHQFLQHQ&UDWH DHRISRIDYFHY WKDW HOLF
DQG ' L H K\SHUYLJLODQFH HYX®WGMUWDIIER @DRYHIRUL]DWLRQ"
LH GXUDWLRQ RI GLVWXUERNGDBN WK Bl VIXDVOKDN DIFW DRGHMI EH W Z +
WKDQ RQH PRQWK DQG WKH HDIGIG WHFRRQH)V XLOM/ H & RFL MOFRPSDWL
IXQFWLRQLQJ FDQ YDU\ EDVH® R WRHW RULWD\SBRUWKHGLVFEXVVLF
WUDXPD (IIHFWLYH LQWHUYLHYH@JMWV NLQOE W H HH [B HFRIWHQ FH R L
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WLRQV )XUWKHU WKHUH DSSEXWLO/GW AR @ Y BHIKOUR RRRQY UHVHD U
RI GLVFXVVLRQ UHODWHG WREWWHHLWWQM R WKHRERBIDIXQFAHWLYH DQG D
7KHVH UHVXOWYV FRPSRUW ZHWRURDWK WKBW RFRRU PRUDWLRQ RI SV
HISHEFW I98P WXHNVLQD V\VWHEPDWRFRKIV LV GRQH IRU WKH IROOR.
WKH IRFXV ZDV XSRQ GHYHORSV\FXR SKHYILRROR W KIDIWDRQWLPSRUWDQ!
PLQLPXP HPSEBPYMWHKOW KDG OHFWQRXO RI PDQ\ FRIJQLWLYH DQG D
H[SHULHQFHG D WUDXPDWLF EKYHQWLQ\WEDOD X XPDW HPHWHDUFK DQC
LQJ WR DYRLG H[SHULHQFHG VRIOIRW LAF\D@H\DLG Q\ORO VQDNBHXF/R W L Q X R X V
UHFROOHFWLRQV +RZHYHU WIXWIXQWEEUDRWLG QUIHFYRW LYRHSDFWH G
VWURQJ ZKHQ RQH WXUQV WR W KPLM/VW HRRYKUSHLE O EKRMMDI DV V H V V
DQG LPSDFW RQ VRFLDO OLIH RKLO®WMDIOHHNWHYRLRPSDYREDO LQWR
RQ VRFLDO OLIH PD\ VLPSO\ UBDIQGHERVWKDWVZH ZDQWHG
WR OLPLW HDFK TXHVWLRQ UHVSRQVH UHODWLRQ WR RQO\
RQH FDWHJRU\ KHQFH LW P Psychophysiology to EnhangeH G
WR DYRLGDQFH LQVWHDG RI| Cegnitiv@and Affestive QLQJ WKH
ODFN RI TXHVWLRQV DQG UHVM&iels afWittiabHumans WR K\SHU
DURXVDO DQG GXUDWLRQ RI WKH LOOQHVV UHIOHFWV D SRWHQ
WLDO OLPLWDWLRQ LQ WKH V\&WHM QW[ LFRRIQ@ L WKLH\HH IDQGI DM ITHFW L Y
DUH QRW QHFHVVDULO\ QHJDW QYR XD WKKKHP IVQV WHHI\WPHDW DK WHQ G \
ZKROH ,QVWHDG WKH\ VKR XOBREGH DVHE KBW V SHRAL MQRIZDDY HQW YV T
GHILFLWV LQ WKH V\VWHPV OWUARYHG WR HOLFLW DQ HPRWLRQDO
$ VHFRQGDU\ JRDO ZDV WR LRQQHY WHW WIHSWKB RPRWBIFW H J JRDC
RI SV\IFKRORJLFDO YPULREOWURBRQWNGHHY UHSUHVHQWLQJ WKH V.
5HVSRQVH FRPSRVLWHV DQG WKW LY GRYIQ EMO MWHRY B RIGHLOVD SSUD LV
RI WKH V\VWHP $IWHU FRQWBRO UV QB DI®WWRHERQILAKXHWY 3LFDUG
RI WKHVH SV\FKRORJLFDO YD&KDHEORY 2RWOHDVHG HRZHYHU FRJ
IHFWV ZHUH IRXQG IRU GLVFXMMHR IRY HAMKRIGWIBORRXRWLR OV GR QRW
HYHQW DYRLGDQFH LQGLYLGRDOL]JMHEFRRQWOR URUHXIURBW\VLRORJIL
UHFRJQLWLRQ K\SHU DURXVD®GUPRG\LP/$IDFEXY RQ VRXUWGHU DV 0DJ
OLIH )XUWKHU WKH LPSDFW RKSO\WFEKRQ PILE U & FEKPNQEG KDY H
WHULVWLFV UHYHDOHG VW U R QI HWIKHF MOWUKKS W GHZQRH X QLRHVIK@® D U F K
EHOLHYDELOLW\ 7KHVH ILQGLKXPDRUARERQVLRWHRRWFZRWRO UHVSR
RWKHU ILQGLQJV VXJIJHVWLQJIJW®EWDKNSGRWRD BLORIDLWYYH SRLQ
GHILQHG E\ WKH DSSOLHG P H DQ/RW H\G HY XPHADHIOA RRDGWHHUL QW R DFFR X (
DWH XVHU UHDFWLRQ )XWXUHROW XIGHLIHY VKRIRGVRD NI WKRXJK DSS
RI SK\WLRORJLFDO GDWD FRUUHORWHM GQ IPRQPAPVEHEW RUKHRULHYV
LPPHUVLRQ WR DXJPHQW DQG ARQW WRS\RWR K \HBWFKRRRILVWYV VW X
YLUWXDO KXPDQ VFHQDULRYV HPSKDVL]H WKH LPSRUWDQFH RI SV\FK
7KHUH DUH VHYHUDO PRGDODWRMXVDOXPKQGVWRBMD 8 H{WLRQV DUH
SUHVVLRQ YRFDO LQWRQDWLREY FRMMXWYWH DRSUDPRVWRUVHMWQG DU
WKDW DUH UHJXODUO\ XVHG WRXWRDERD A @ DR KR G/H QWWHKPHD FW LY |
DIIHFWLYH VWDWHY RI LQGLYLGPO/ORRXQW ADRFWS QU ZILWDKO IPRG H O\
YLUWXDO KXPDQ ,Q WKLV DXVWREQIWODE SWRFEHMMVHWVDHDIW VHQVR
WHPSW WR WDNH D WDNH D PSOWVYRR®DOHDS SILFODWFIKRW KBW WKH S U
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SUDLVDO LQ HPRWLRQ RWKHBIVEKIREHYWAL W R G/HFOWRH WRDR® FR
DSSUDLVDO SURFHVVHV RFFXBUIRODREDYH SHHGHESWDRQLQ *HUD
DQG UHSUHVHQW D VHSDUDWHLARU@MFLMB FSHOR FBIVW L WDXWGE LQ /T
2l FRXUVH ZKLOH PRVW ZBRX PR ®HOHB REDKWPDQ DQDWRP\
SHUFHSWLRQ LV D QHFHVVDUYHIDUWOQRI ROQALVKRURRRUWH[ LQIH
H[SHULHQFH LW LV QRW NQRRQ&KHSIRAD BSXFHSWHXDOWH QRW S
SURFHVVHV DUH WKH IRXQG D VEIXR\Q HRY FRY B LAWHXYHR DP®HPR/Q Q H F W |
RI HPRWLRQ RU LI WKHVH HPRVSIHRQWH Q@AH FRIQVFH GHYEFHY FDQ (
ZLWK KLJKHU RUGHU FRJQLWLSBEWWESURVVDQOE® YEDMW DWWLQAYHO
PHDQLQJ DQG YDOHQFH (FNKDYGWKRDRIKODVEEHEHYHORSPHQW R
'"HIITHQEDFKHU WDWLRQDO YLRGWHCD/O IRXPDQV ZRX(
$ PDMRU OLPLWDWLRQ WR FLON.BDSCGWDLWVHOHBREKHUYV O0DJQH:!
HOV IRXQGWXDO KXPDQ UHVHDKBRPDQWKDW VWIONH SRLQWHG RX
IROORZ RXWGDWHG DSSUDLVWOWLRDOVDWKDRD PDRHAH WR HPRW
VSHFLILF SDWWHUQV RI SK\VERWRKJ LSTFOW/ [FEKDH) JIHYG WXKWDME W L FD O
PD\ EH REVHUYHG LQ DIIHFW WRFXUWUE\NQ PHGBINFRIW SMKHR Q RI SUH (
VXEMHFWLYH H[SHULHQFH Rl DQARRWSBUHMWDQFISV\FISRSK\VLRORJI
FKRSK\WLRORJ\ KDV QRW VXS SIRIUNMFIG SHHA GWERY (IDLAHLR\Y WHP 2 X
ILUVW PRGHOV &R[ +DUULVRWR ILUVWQGHYHMDRE WKH LQWHUIDF
FRPPRQ IUXVWUDWLRQ WR DWWHKHR SMOW B W B HY HDR PLREGIHDQD I 1HFV
DGHTXDWH VFLHQWLILF DSSURBB KW H@RWLRH XQ& BHHBWLYH F
IRFXV XSRQ FRQVWUXFWLQJ WKHRULHV RI WKH VXEMHE
WLYH DSSUDLVDOV $JDLQ VWPsgchophysiologyrtoEhhandeO EDVLV
RI HPRWLRQ DQG HPRWLR QD OCeynitive@ahdAffedbived LQVWHDG
IRFXVHG RQ KRZ WKH EUDLQ Asseésmentofllgee HYDOXDWHV
HPRWLRQDO VWLPXOL DQG KRZ RQ WKH EDVLV RI VXFK
HYDOXDWLRQV HPRWLRQDO UKWSWROY & HQWXRIS KREBPHEHVHDUF
O0DJQHQDW 7KDOPDQQ 7KDORBRQ PRGDOLWLHV VXFK DV IDFLDC
7KLV DXWKRU EHOLHYHV WK D@WR QDM HRQ HHDWSURVFRQG SRV
WR GHYHORSLQJ FRJQLWWXHD OWXCR QK RSRERWMBROFDWLYH LPSDLUPHC
PDQ PRGHOV ZRXOG LQFOXGH GRONKRIFED\® LIRDR YIHADED O LQKHUHC
LQSXWV IURP W KH MWXDQVKW RDRK/MGXW YHU\ PXFK WKH FDVH UHJD
LQJLQWHUDFWLRQV ,W LV EHG@LBYHE WLKYDRVWWKOHWHHVD & G WWK RRKQ B O
LQSXWV FDQ EH GHYHOR®GBG LYWRFBI | CHFPL WW RQLWUDBLWLRQDO F
LQWHUIDFHVY WKDW JR YE KW QBORR QW RW DROQMHW K R G/R.O RV | R
KXPDQ PRGHOV GHVLJQHG E\ EXBBQLUHVHDHWFAL GWRIFKRSK\VLROR
SV\FKRSK\VLRORJLFDO PHWULFV FRRILOKRMNVDS DIYDUCDEOH DQ
SULQFLSOHV 7KH UHVS&3WL® JORWH BW UHFQWAWLYSD FWHG E\ WKHV
WHUIDFHV ZRXOEUBHQVEPRVOIBUGMR X PMV SV\FKRSK\VLRORJLFDO PF
% %'V WKDW DUH EHLQJ GHVLD®MHG EDURIFRQ EURIDRVKHULQJ URE
FDO SULQFLSOHV DQG DUH SURRW EREW®XAUR BKEWDHQ WKFHKQRORJ)
EHKDYLRU WR WKH HQYLURQP HRUMKKWRRIKHV MXKIHO HDLWQH QUG HQF
(GHOPDOQ $Q H[DPSOH RIROMEK BB® HOOFWFIKY LW\ Rl SHUVRQV L
IRXQG LQ ZRUN WR GHYHORS L®\WNDOR QRO W WR ERWN $RAHDIVANG Z
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HQFHVY LPPHUVDELOLW\ ODFHQRQKXM SV\FRRSK\VLRORJLFDO SURIL
VWDWH GLIITHUHQFHV LQWHQVLWHRS WKKRBQWLULRIFRPIHEBWO SURILO
3DUVRQV HW DO E 3DUVRQY E@WWWIIDEDVHFWEKBDMKBEQV EHHQ GHYHC
HW DO 7KHVH LUGMWXDQ) VURHEDRPLWRYQ SVIFKRSK\VLRORJ\ OLWHUD
UHVHDUFK UHIOHFW WKH ILQ@IRGEDYW KODW IV UIDFVYLDWLR[GUBRRFLRQ Y
RQH DIITHFWLYH VWDWH WR DQRWWKWHYV DFFRWRDRVHGIEDOHFWLFD
G\QDPLF VKLIWV LQ LQGLFDWRSIMW RHDPXKNRODRCRF\QBOMBRWG IURP Sl
V\VWHP DFWLYLW\ %UDGOH\ MHFWV LQWHEDFWHQD Y HWKD O

.HQQ\ HW DO D .HQQ\ HW DO
Psychophysiologically-Driven HW DO 3DUVRQVIH W \DO D 7
Interfaces for Adaptive Virtual WHP QH[W ILQGYV WKH EHVW PDWFKLQ
Standardized Patients GDWDEDVHV ZLWK UHVSHFW WR WKH |

DIIHFWLYH VWDWH $Q DVVHVVPHQW
$FFRUGLQJ WR )DLUFORXJK EH DVWKH DHHW YHQHWH GHYHORSPHQV
WLRQ RI LQWHOOLJHQW WH FK @ROJR\LIN IORVE HLKK BWIEW H 8D LIHND U
E\ LQFUHDVHG DXWRQRP\ DQGHBHWEZEWNYH *FILYS QE LKW VD\O /IDLQF
6XFK LQWHOOLJHQW V\VWHPV)Q® B GONRMIHY ¥\ B RGHDEIS 8 WV HQ KD
SDFLW\ IRU UHDO WLPH UHVSRQRRQYRWWKIDUQWHUDFWLRQ DQG EH}
)RU H[DPSOH WR GHFUHDVH WKH LQWHQVLW\ RI D VLPX
ODWLRQ LI D XVHU LV RYHUO Psyehophgsiology andOL ZLWKLQ D
OHDUQLQJ HQYLURQPHQW R UAffert ModelingV KH VLPXODWLRQ
PRUH FKDOOHQJLQJ LI WKH XVHU LV ERUHG 7KH SV\
FKRSK\VLRORJLFDO FRPSXWLQQGLSSEGRDPK 3DWR/IRIQWVHW DO E C
WKRHE3 D PHDQV Rl PRQLWRULQYRTXDOW IDIOLQJ MBQGLIIHUHQFHV KDY
UHSUHVHQWLQJ XVHU FRQWH [MP S QEBEWDIGH\EX\O WY UBBDQMICPHJRP SV \F

$ SULPDU\ IRFXV Rl WKH ZRUNEHVVFBHBMG/ KELHLIQYLUWXDO HQYL
LV WKH GHYH®W6RBRHDW FOUH FRIHIDEGW\RWKH QHHG IRU SV\FKRSK\V
UHDO WLPH DGDSWLYH UHV SR @GLAW WIRSH UN/RQLY GRSNHRTF BFAWGLLQ\IL RIQN
LQJ RI QRYLFH FOLQLFLDQV GWR LHJ W IF Q GQ QB DADE MY DNOQLEDPMKIYRIOR R I1
SDUDGLJPV DQG WR HQKDQFH GREQLWHW IS \D\G & RS KNEMRORIJLFDO PHYV
PRGHOVYWRWXDO KXPDQ WHFKQRORV\FK®R ZKDMWRRRJLFEBY MKDIMUID FH
ORZV WKHUH LV D GH¥9E 8 MSDAWLIRRD RD BERFWF K QDWQRYV WR WKH XVHUT
GHVLJQ DQG DIIHFWLYH PRGHGKQOVLRORKIQEDOHY WREBWVILWH RI LQIR
XVHG GXULQJ VWXGLHV RI LQWHSHMLWILRINO/OE HBAZ\FKQ SXRYLRI®RJILFDC
FOLQLFOBP®Y DRB ELRF\EHUQH D VFKHI®ONSWODMRQVNLQ FRQGXFWDQF
3RSH HW DO RI WX&8 DIHCAFW WHRFIRVILDSKLF UHVSRQVH UHF
VI\VWHP GXULQJ LQWHUDFWLR@ [ZR® K HDO® R WLLFRHH DF IHS IKFOLWRJ UD SK L F
FDQ EH VXPPDUL]JHG DV IROORZAWUDBNIVQ ISWDEOKRH FRQWLQXRXVO)
SK\WLRORJLFDO VLJQDOV |UR R XEKH FVRW LLFHVEFBE0 DEMWRZAD @K FRKIG L Q J)\
DUH UHFRUGHG ZKLOH VE63LV ER® EHDFWRFHVYIHBKLWKHHDO WLPH W
VIVWHP 1H[W WKH SV\FKRSK\DERXRI MW XYHQHOWRUHHQW VWDW
ILOWHUHG DQG TXDQWLILHG WR RBHVIDWAHL 8 QR PH YN LWQHIO HXDR QW Q IR U
SV\FKRORJLFDO FRQVWUXFW VE H WH O DU X BUMNR IMIKRH® YXVRQPHQW LQ
HQJDJHPHQW DOHUWQHVV IFKDLRQFHRUSER H)WRRQHL QKR BEHKDYLRU
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WKH XVHU LV GLVWUHVVHG EVDAKIH F XU U6MBW VD BIWHH IR IE OV KGIN K I
LOQWHUDFWLRQ D SV\FKRSK\WMR OBHTPCOON ISOWSHWFW®ILPSOLFL
LQFUHDVHG KHDUW UDWH LQF$MHDG/HG YNUORAR QFBXHWD QAMLQH
OHYHOV D PRUH UDSLG UDWHRR | WHKN SIHIDWRICR @ KIDWE WHIHV M & D U W
FRUUXJDWRU PXVFOH DFWLYLWKRGAAURDWIGLY OBHKDHDIVEK LV WK
DFWLYLW\ DQG GLYHUVLRQ RIDIJDGHEBDMIGEXMOIRSWEHQVH VWLPXO)
ORZLQJ IRU DFFHVV WR WKLVGLE IR WPRDEKLRQVRARXMD WKF FDQ Ut
XVHUV FXUUHQW HPRWGBRODO G5 M MADW HYRI IHHID MK HQ SUHYLRXV V)
LQFUHDVHG FDSDELOLW\ WR X<D&H{UNMKXRGGWKBM G R B PLW B UW O H
RI WKH FXUUHQW LQWHUDFWLRW HRMHG@MWYHMR-EG DEFR/QWLR K@ L W K
DSSURSULDWH UHVSRQVH RU BHKBWLRW FKDSRQVH DQG GHFUHD
,Q RUGHU WR KDYH UHOLDE O/MUP XOUH\W K B V8 RILYRMNW BV ISIOVHD VD Q
DXWKRUYV ODE KDV EHHQ UXQROL @B SMBNMWEWN WWURXOK D/DQJ
SURWRFRO LQ ZKLFK W68\ L QUHMERQW HZ LKA RXQVR EHHQ VKRZQ
$ SULPDU\ JRDO KDV EHHQ WR. @ HYHGRFWLQH I PUHGWH YH UHDFW
NQRZOHGJH GDWDEDVH WKDW RDYWEFXIO® IRQDBEHOBNRGMR HW DO
GDWD IURP OLWHUDWXUH H[SHUQGERQG KDY XWL IDWGHRFWX D@ OH
SV\FKRSK\VLRORJLFDO GDWD SOHOGDRMHBHI® KR/ ISHUYRVV3IODQW DQ

LQWHUDFBQJ ZLWK ,QWHUQDO DQG ([WHUQDO ORYV

VSRQG ZLWKRXW B3UHMXGLFH VFDOH
Virtual Standardized Patient: SDUWLFLSDQWY ZLWK YDU\LQJ OHY
Assessing Bias PD\ GLIITHU LQ WKHLU UHVSRQVHV V

VWLPXOL XQUHODWHG WR HWKQLFL)
'DWD IRU WKH UHIHUHQFH N Q@R ZHOFH/BLIYHH GDPWWEDNW IL\RP WKH , QW
LQLWLDOO\ EHLQJ PRGHOHG RUFRIXGHVEDVWHP SBHYIDQJ %UDGC
RXV H[SHULPHQWYV ,Q DGGLWLRQ JWR DM H[5 REMWTH@ME SDUWLF
PHQWLRQHG DERYH WKLV DXWRRWEKW GEVKWX @®H VR ZDXE % ODF
VXEMHFWY WKURXJK SURWRFRRRWP BQ ZH LVEK HZ IS PHIG VKWEBG! DELOL'
WKH DFWLYDWLRQ DQG FRQWURW RUDFWERQ YDOH 6 L\D K HX YA8XY 06 ZL

VWDUWOH H\H EOLQN UHVSRIQVWUYWXGE PHOMXUMHHBRBWHWMXGLF
DV KXPDQ SDUWLFLSD®68BV LQWH EDAWNG ZHWHKFROBIB®FHWHG DQ
UHSUHVHQWLQJ ERWK WKH KXWDRHNVJ WD KDF@GE YOLQARWRK HMKH RUE
UDFH 3DUVRQV HW DO D RHAXIDQVARX D ¥®HVWRIHEKW KHHIW H\H DF
GLIIHUHQFHV LQ SV\FKRSK\VLBORBHBXW H\H WBEXQRHHYWRID O HW DO
KXPDQV LQW HA6B F WIHBUHMMIQ WLMUEDIH &$ 2QH VPDOO PP \
DQG GLIIHUHQW VH[ JURXSV %KPRDVGUHLGI $IEOO HONMHFWURGH Z
UHVSRQVHV WR VWDUWOH SUREHW Rif ARU G LOLUUMNWWEREMORQ GV K H
ORQJ ODWHQFLHV IROORZLQJ WPKPH HROQ-MHWAU RG N X/ FSFO-DFHG DS S|
SDUHG ZLWK RWEKIU HMW KEUHLGMEWMHUDO WR WKH ILUVW 7KH LPS
WR H[DPLQH DIIHFWLYH SURFWZRHYOB¥ WRIRG®WWHED ¥ LPMKD VX UHG D
ERWK WKH DFWLYDWLRQ DQG BR@WHI QWEB O RZR QW UROOMIUBHDV PP

$ QXPEHU RI VWXGLHV KDYHOHMGURGEID ZWO S GIDAHG EHKLQG \
EOLQN WR VXFFHVVIXOO\ GHVDWFW FRP\PIRDL YHRXQG GBWUDUWOH E (
WLYH DIIHFWLYH UHVSRQVHVLHGODY ARFKFKRUWLRQ RI WKH UHF
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DQ LQWHUYDO IURP WR P\R QL GNRIVE IDQ WDV R GADPIFKJI DQG UHV SR
VWDUWOH SUREH ZDV VHDUFKIMIFIKRRIS MKHRODRUILEFDY® WEWNWHULW\ [URF
ZKRVH DEVROXWH YDOXH H[FAHEW BEUYRQWKHWVIKKROG D 3DUVRQ
RI —9 30DQW 'HYLOQH $O0DQVRQ )DI
$ GLIIHUHQFH VFRUH EHWZHHQ WKKHNHGL\WYQVERPVYORNSHUDWH E\ WL
DPSOLWXGH WR $963V DR EPHWENDEFKRSK\VLRORIJLFDO GDWD LQWR D
vLBb3V ZDV GHWHUPLQHG 7KBDGLQBMWOQFR VYFROWURO VLIQDO ZL'
ZDV WKHQ DQDO\|]HG LQ WHUPRURDQO&®R OHQWBN (O06HVSRQVH IURP WKH
VFRUHV $V DOO SDUWLFLSDQWSWHBERSWWGE RQRUOPNOORRIRSXWLQ.
RI LQWHUQDO PRWLYDWLRQ WRSIRHDWERQKRAXMV R R CWVXEFIRPV FLR XV
WKH\ ZHUH VHSDUDWHG LOWR/WIEWH URSISYLRIJ KIS KEHRQ EXLGWK ZLV
DQG ORZHU H[WHUQDO PRWLYB®DEQLFRLG D GGRYHRZEDO FKDQQHO
$129% zDV SHUIRUPHG WR GHWHRBPLWKHL X¥EHIKWRVWEKK LQIRUPDWLI
ORZ H[WHUQDO PRWLYDWLRQ HHEDW BiE BHRWZ K\VQROWILF QOOH H G
UHVSRQVHV WR GLIIHUHQW UWDWRPPIHHWUURBOW RWKHUSWXPKORSK\VLRO
SDWLHQWY 7KH GLITHUHQFH VW RQUMWW KRG MG AR \EXOWMRZBOYG UHVSHFH
LQ WKRVH ZLWK KLJK H[WHUQ D& FARWIHOMWD\R DRV RR E MKKIHY KV H U
LQ D QRQ UDFLVW PDQQHU 7KRVH ZKR ZHUH ORZHU
LQ HIWHUQDO PRWLYDWLRQ Rg&chophySidlagichlAssesdrhent HQ FH
VFRUH EHWZHHQ VWDUWOH DPSOLWXGHY ZKLOH ORRNLQJ
DW $IULFDQ $PHULFDE@WYV &DXFDVHDERROOHFWLQJ SV\FKRSK\VLROR
7KH ODUJHU GLIITHUHQFH VFRUBDWHH IUNEQY/ V¥V RQEGIHW QMBI WO SLUD
DPSOLWXGHV WR $bBVF VY BPHOMWERQUY DW 86& YLD %LRSDF VHQVRUV
DQ LPSOLFLW QHJDWLYH ELDVEWRQ@DUGYWHDHG JDRESTXBAWLILHG \
GLIITIHUHQFH EHWZHHQ WKH ORKH@HYD@Q® KIVMKFKREORILFDO FRQVWU X
JURXSV ZDV QRW VLJQLILFDQW EX®W XXBHIHN QWD QHPBQOMRUDOHUWQH\
IXWXUH DQDO\WHYV LQWR WKH AHWRQ ZK O PBRVPRWAINWDKY RRMK\HU PHWUL
FDQ LQIOXHQFH EHKDYLRU DWQRWQHN G WDEDVOR PBIWH 5 VOIHYMMH OW QJ XD JH
:KLOH WKH ILQGLQJV RI WK HLMNWXH CDFWHO B@ WaBUIHMNAKWIADKD O\ ZH DLP
RXU FXUUHQW LQWHUHVW LQ WEBLY SV\WBR SV IVRWRBLERG HZDLWD WK
Rl XVHU UHSUHVHQWDWLRQ :HQDRHGHW WHRQ WD QUXIQQRQYIJODEHO W
DGGLWLRQDO VXEMHFWY WR VHRROWEDQWHZ W R \ PR-GHDXEBEB D Q DIIHFW
WKURXJK WKH LQFOXVLRQ RI| LFOWKHMU DFERIGDOWWPHYRO®RORKLQJ )DLUF
DV IDFLDO H[SUHVVLRQ YRFDHQLQWRIDYMHRW V \WHDWHXDWHWHYVPHQW
DQG SRVWXUHV ZKLFK PD\ EHP D@D QLD WHIEH ZHQYKH WR DEVROXW
SVI\FKRSK\WWVLRORJ\ WR LQFUHDMMHAHWMIGN FRFPHSWOAHHOW\RRIQRUPDO EDVH
WKH XVHU UHSUHVHQWDWLRQFULWHULD H J KHDUW UDWH KDV UL
WKH SUHYLRXYVY GDWD FROOHFWLRQ H.
Psychophysiological Computing as WKH DVVHVVPHQW SURYLGHG E\ WKH
a Means of Providing User Context FDWHJRULFDO LQ QDWXUH H J SDW
DFWLYLW\ DQG FKDQJHV LQ VNLQ FR
3V\FKRSK\VLRORJLFDO FRPSXW)ILGLFNWBEUMKBOWYKBGHUVRQ LV LQ
LOQRYDWLXKPRGHRASXWHU MWORDKHQUD BSRMR@Q'LYH HPRWLRQDO VWDV
+&, ZKMUWWHWVHP LOQWHUDFWLRXMVWURVYKSVMVHFKHRBRSKVN\WLRORJLFDO UHVSHF
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LQJ ZLWKZIWHKBRIKDQFHPHQWY PB\EH RCGHDWRLFHQVBO/([DPLQDWL

wWrrE3TV LOWHUDFWLYLW\ WKH FXUUHQW PRGHO SURYLGHV O
7KH LQWHIJYDWLRRQOREDWLHQW WFE
Psychophysiological Validity ZRXOG DOORZ IRUWKMW XDDFSD WD P

WHFKQRORJ\ WR EH LQWHJUDWHG
$V SDUW RI RXU RQJRLQJ G D VDIV FRRGOOMLFSADLR Q FOFDGV GRGAD $Q RW K
DQDO\WLF SURFHVV ZH DUH HGEHDR RV WDIQWER ¥ G D]IDGDLVR) W KH/ S L\
SV\FKRSK\VLRORJLFDO SURWR¥VFRDOQGBBGWHQW FIWQH@WVSURJUDF
LV EHLQJ HVWDEOLVKHG WK UBDYKLAQWHY X\K N PI\OHIG WH\R @ LRH W\S LT
SV\FKRSK\VLRORJLFDO YDULDEQ HV BDWHBVRRI IFRANRBZWXUQRYH
RI HILVWLQJ OLWHUDWXUH L HDF M RR Q/VD GHIHIFEHGEH © \D B [@ N Q/IH V
IRU VSHFLILF YDULDEOHV WR RH/SUWKRY &\ SWHOKLPERH. DG YDOL
FRQVWUXFWY WDUJHWHG E\ WW KHY WWDHR) GV EDQ QU FLDQE 7KH L
&RQFXUUHQW YDOLGLW)\ RI WSHOHWS VW\FW R SKRX OGO ROIOFRYOIRU D VW
LQWHUIDFH L H GHJUHH WR LAKUIBRVWLEQUWWEXQOIOW SYIHG VFRU
FKRSK\WLRORJLFDO PHDVXUH VYQMHUEH HBWMBPWQR QY LKOWMIGH QRYLFF
WR SUHGLFW WKH WDUJHW SWDFEKRWDR PXEDVOL &0 PHSUH\RHQ W D W L R ¢
)XUWKHU ZH DUH HVWDEOLVKUB O MWKHIGUE\OWDHE L& LW K HR IOW R HW H G
SV\FKRSK\VLRORJLFDO LQIHU HWQMHHDERUR WR 5 RDWUB\RBEY D UHVX
UHSUHVHQWDWLYH WHVW FRQIZQWOQRGW TN DIW HKD UK YVRIOBRHEYHOR
OHYHOV RI RSHUDWRU VWUHWQ® BX0MXWDQAGXDHS GREHUDWH VF
HQFHV DPRQJ XVHUV ZKHQ D FOLQLFLDQ KDV D SHGLDWL
DFFHVV WR FKLOGUHQ LW LV GLIIL

WR SUHWHQG WKDW WKH DFWRU LV

VIRTUAL STANDARDIZED PATIENTS FOLQLFDO FDVHV H J WUDXPDWLI
FOR TECHNOLOGY INTEGRATION DVVRFLDWHG SK\VLFDO V\PSWRPV D
IN HIGHER EDUCATION GLODWHG SXSLOV VSDVPV DQG XQ
PHQWY :KLOH WKHVH VLJQV DQG \

$OWKRXJK WUDGLWLRQDO DS SADRDFRKM \E W P MAXDQN 90 \FOR QW U D\ +
FLDQV LOQWHKISHUVRQDO FRPPWRMFDWHPQUWIRDWALWHO\ VWUDLJIKW
FXUUHQWO\ LQFOXGH (D VRPERBDHL RRU RIVH ZLWK D YLUWXDO V)
OHDUQIWRIOBQIOD\LQJ ZLWK KXPIDVQGYWBXQGVMHBGDERYH WKHUH DUH
L]JHG SDWLHQWY WKHUH DUHLQLPKMAXWWR B8 VL QM BW FWQRBHR| Y
PLWLJDWHG WKURXJK WKH L QS\DHN IUHDQWL R\H RK YRPRODRO.@ I QKD Q
WHFKQRORJ\ )RU H[DPSOH ZKLL@® F RPXPPOPL ¥ WD QRE@ UTKH FRQWULE
L]JHG SDWLHQWY DUH H[SHQVLVW DQGDRRMYH\GH S B WD 8 QWK RWR LQFL
VDQG GROODUV SHU VWX G&MQMEGW R X QIOAVDMILRQV LR QL RERUWDQW D
SDWLHQW WHFKQRORJ\ LQWR RXGWAXDULRX®XP/ZRKWE RHKHDOW
UHODWLYHO\ LQH[SHQVLYH EHFOMH LQYFIRMDVE GJ IEREVIRIU SDWL
D RQH WLPH SURJUDPPLQJ FRYWV EXHMX HRX Q& WHR) RVKHJ HOHYDW
IDFW WKDW WKHUH DUH RQO\JDOKDQGIXDPRURYMG XHDRUWK RXWF
RYHU PHGLFDO VFKRROV LOWKH 8 6LQFURDVGICQIDWLHQW VDYV
VWDQGDUGL]HG SDWLHQW DVVHVVBEE&GQWWR FWHDBVFHOLW® P BIOSQ D F W
LQ WUDLQLQJYV FRPPXQLFDW IDRQGDFR\WHW)\ DV SDUYWRI WKHUW XD
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SDWLHQWY{V DELOLW\ WR VLPX\OQMRYHEDD®WERERODW UDOLRUFDIOFH
SUHVHQWDWLRQ ZLWK D KLJKOGBIJBWNHRU RRBVLYWBQWKRPHWULFI
DQG UHDOLVP D YLUWXDO VWDQG B ULGYLWHHE CSIOWMLRHK@W ZR BDAK WKH W L
LQFUHDVH FRPPXQLFDWLRQ VWHODW HBEX UWMKAHI LW MUKMHX DOPLWHG V'
VWDQGDUGL]HG SDWLHQWYV FDQ H B B MARRSRGWHED\VSW D UHV XOW
FLDO SRSXODWLRQV HJ FKDRQGQHGHRKNRHHDDWRLDRIVGHYHORSP
QHXURORJLFDO GLVRUGHUV VDIQIBW RD@XR\Y EG\ DGSTRBWHDWH VFHC
UHSUHVHQWHG E\ D KXPDQ DFAKRIQ X>XPLQ LMWDQGIDWGD SHGLDWULTE
L]JHG SDWLHQW +HQFH D YLUIVKMBHVVWDR ERUGEPHRD SDW LIWVQ@/L 11 LF X
PD\ KHOS FOLQLFLDQV HGXFDWR S\ HD\HQIGHW R DA WHKWYDRFWRU LV D
DGPLQLVWUDWR UV GEHWWHIQX FDWQONPMOQEDVHY H J WUDXPDWLF E
FRPPXQLFDWLRQ WKDW LV XQDVXRFLDWHG SK\VLFDO V\PSWRPV DQC
GLODWHG SXSLOV VSDVPV DQG XQFF
PHQWV WKDW VLPSO\ FDQQRW EH DFF
CONCLUSION E\ KXPDQ DFWRUV

,Q WKLV FKDSWHU D VHULHV RI H[S
,Q WKLV FKDSWHU WKHUH ZDVGH GRWIEKN® LWQ RIOXKHEZDWH WKH XV
LQ ZKLFK DGYDQFHG WHFKQRORFMWLVY HQH V ¥ LRUWDEB ® INGNDHIM B DN L W L
GDUGL]HG SDWLHQWY FDQ PRGAMWEHRR QG OHUDBOW LIRHQIRUW GDWD I
DSSURDFKHYV WR WUDLQLQJ FOQYQURMLOMY KROPDQVHMVABQRK WKH\ L
GLDJQRVLV LQWHUYLHZLQJ DWR RR®IHUBSBWVRQDX BRPDUWLFLSDQ
PXQLFDWLRQ 7KH WUDGLW LR QVK® D\GFSRILFOIOF IGHHW UBIDE IXGIRQ\ RI1 SDU\
D FRPELQFWDRYURRP OWROIY UGG PRI WKH VHQVLWLYLW\ RI WKH
SOD\LQJ ZLWK KXPDQ VWD QG DEMK.DM GRIDWLBIQGV SV ORKRKS K\WVLRORJLF
RI WKLV ZRUN LV GRQH ZLWK DX WRRIDVWW K DDAQ & DW KIXEHFHRQVLGHUHG
UHFUXLWHG DQG WUDLQHG W RMR K\LEQW PRIQN FIKX\D A\ HUX N QFIFY 6
RI DQ DFWXDO SDWLHQW WK$HUHEWKHLRUGYROH Q@RWAXWVHG LQ WKI
FOLQLFLDQV D UHDOLVWLF RSBRN\WXQUWEQ W K RSIUQLAVLLYAH DIDEBGD [ | HF !
WR EH HYDOXDWHG LQ D PRFN OUQIXED0 KKPDLU RBFRHQWFK WHQG \
$OWKRXJK D YDOXDEOH WUDL®RGH O 8 SIHRMAK WG] UHRPUHFRJQLWL
OLPLWDWLRQV ZLWK WKH XVHDRIG KXP D@ W \WBOGRDWHG\GWDNH LQW

SDWLHQWY WKDW FDQ EH PLWEEKRWS K\&/ MROFRRIXFO @ LK DDRQL\RD
WHFKQRORJ\ )RU H[DPSOH KXPWQ@DMWPREBDHGEHIGWKDW D SUHIH L
SDWLHQWY DUH H[SHQVLYH D @G FRORSYEY H B DOL WKIRM XIIXBEEKPROWL R
GROODUV SHU VWXGHQW )X URRGIHIO \J IZRKQ GVIKGIF ODFGMH WK\FWR S K\V L
WKHUH DUH RQO\ D IHZ VLWH VI SRR YALIGH KX PYALQ)Q\GIIROGWKMPD QV G X U L
SDWLHQW DVVHVVPHQWYV DV S MWW RDFAVWKIROW ,0HGVFBPWOLHYHG Wi
ILFHQVLQJ ([DPLQDWLRQ WKH GSXWHWFWQPRIG GG YSHIRRSEBG LQWR DI
YLGHV OLPLWHG DYDLODELOLWOWHUIDFHV WKDW JRYEWWROBOFRQY
,Q DGGLWLRQ WR LVVXHV RIKXPDIQOPEGHIOV\ GRHWUQHGHE SXUH L
DFWRUV WKHUH LV WKH LVVXHFRR YK\ D IQREMRIG EIDAWRRWULFV FRJ
'"HVSLWH WKH H[SHQVH RI VWIBUGAREGSHE/ SPRH. HEWXEBMNE@®J DIIHFW
JUDPV WKH VWDQGDUGL]HG SDMLIIDEWY ZRX-EY B EQHEP DABEUGWMR L F H
W\SLFDOO\ XQVNLOOHG DFWRU¥N%$W DV K B WXIDWH FEIHERBPRMV LIQHG EL
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FDO SULQFLSOHV DQG DUH SUFPIRI®IPFP H'G WR DA RO WRQHW ( 'F
EHKDYLRU WR WKH HQYLURQPHQWEWKWRRIK VHO +DHDOGL QB / <‘
'Q VXPPDU\ HIIHFWLYH LQWHUYLHZXVEDOQNM QDUH DRU WKH GHW
FRUH FRPSHWHQF\ IRU WU D L Q WQR DO IOPYBEEESHRWK R XJ K
VFKRROV FRPPRQO\ PDNH XVHGRLVWDQGDUGL]HG SD [
WLHQWYV WR WHDFK LQWHUYLHZ VNLQOY WK b}’ VLW\ RI WKH.
VFHQDULRY VWDQGDUGL]HG S ﬁg [%w F %&?D %@/ U@w‘&éﬁv ,
OLPLWHG E\ DYDLODELOLW\ R[ KX _
WKHUH LV WKH HFRQRPLF FRQ %uﬁfgﬁo Y E\# RYORK PR
DQG PRQH\ QHHGHG WR wuDLd V' D OTRE SEREEH G w v
3HUKDSV PRVW GDPDJLQJ LV WKH 3VWDQGDUGL]DWLRQ"
RI VWDQGDUGL]HG SDWLHQWWAZEG® RWKH\7LQ IPERUFRQ@R 7
VLVWHQWO\ SURIIHU SV\FKRPHWORBED®OOW HP D LIREO BDBMQE QWY D
YDOLG LQWHUDFWLRQV ZLW KJoMhlkf BitlmédcalQuo@ndtics 3L Q LELD Q V
ILUWXDO +XPDQ $JHQW WHFK@RIORJ\ HMIMELLUWXD O
VWDQGDUGL]HG SDWLHQWYV KD YROYHG WR RLQW
ZKHUH UHVHDUFKHUV PD\ EHJIE/Oé‘\{:d\[H&d_R/? Qﬁﬁfﬁ%@v SDDVFE
KHDOWK DSSOLFDWY RQW X\DKD N@N .Fskl , ([SODQDWIL
SDWLHQWYVY IRU WUDLQLQJ tvhe Notes in Computer Science 4722

+ GRL B
%ODVFRYLFK - 3VI\FKRSK\\
REFERENCES PHWKRGV ,Q 5HLV + 7 -XGG &
Handbook of research methods in social and per-
$DUWV  ( $PELHQW LQWHRQARLIHQSH $SPXOWL  gDPEULGJH
PHGLD SHUBESHilMedYiHI + 8. &DPEULGJH 8QLYHUVLW\ 3UHVV
GRL 008/
%OXPHQWKDO 7 ' &XWKEHUW %

$FFUHGLWDWLRQ &RXQFLO IRU fHPQGAXQ@WHR OHGIF DO o YDQ
(GXFDWLRQ $&*0( 2XWFRPH 3URMHKR¥PLWWHH UHSRUW *XLGH

SHWULHYHG "HFHPEHU I Ry 242w BPFW O H\HEOLQN HOHFWUR
RUJ 2XWFRPHYV Psychophysiology 42  * GRL M
$O0ODQVRQ - J)DLUFORXJK 6 + $ UHVHDUFK

DJHQGD IRU SK\VLROiR&kmd O FRBBEWHEY Jo (PRWLRQ DQG PR
with Computers 16 * GRL &SWFLRSSR - 7 7DVVLQDU\ /[ *
LQWFRP * (G ¥Handbook of Psychophysiology 1HZ
$PRGLR ' 0 +DUPRQ -RQHV TRUN{&PERFUSCIH 8QLYHUVLW 3UH
* ,QGLYLGXDO GLIIHUHQEHYD®DWKH Db YO®MNI-EQ 7 3RVW

DQG FRQWURO RI DIITHFWLYH WRRH WwDX| Db WY VUidW RRPEPXQLFD W

VWDUWOH H\HEOLQN UHMS R Q\RH)Y HRPG dyesad s SR Weine 9
nal of Personality and Social Psychology 84 + GRL DUFKIDPL

+ GRL
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&KDQW 6 -HQNLQVRQ 7 5DQGOWFK 5XVWHQOHOOD 6 $ GRF
"HEE & &RPPXQLFDWLR@HNQGH QW WUIDALHARIIN |IRW-PRGHOLQJ
LQ KHDOWKFDUH $ UH¥iztdZ RAal\f Kdgnilve Shstds Redéatdd. H *

Education Today 22 + GRL GRL M FRJV\V

QHGW *UDWFK - 5LFNHO - &UHDWL
&KZHORV * 2DWOH\ . WLSBHESUDMWXDDO +XPDQV 6RPH $VVHPE
&RPSXWDWLRQDO ORGHOV DREE IGdHigdit\GkénfV (XON BWIXVW *

6\ V W Bdnition and Emotion 8 * GRL 0,6

GRL +XOVPDQ 5 / *RV : - * :LQQXEVW
&R[ " ( +DUULVRQ " : % HHRGHTIV - 0 7THDFKLQJ FOLQLI

RI DQJHU FRQWULEXWLRQV IURPAGPHBEKRSKLFILPQRIFRPPXQLFDWLR(
QHXURSV\FKRORJ\ DQG WKH RRJIRY QX B WAWRKD! YEMR4A®L D33V

SHUYV S B EtMiddure & Function 212 * GRL M [
+ GRL Y,

,JDUG & ( 2UJDQL]DWLRQDO D
'60 $PHULFDQ 3V\FKLDWULF $WMRRADAWDPDRIFWLRQV RI GLVFUHWH HPFR
Diagnostic and statistical manual of mental dis- +DYLODQG -HabddbodidpNemotions
orders 4th edn, text revision ‘:DVKLQIJWRQ@LHZ <RUN *XLOIRUG 3UHVYV
$PHULFDQ 3V\FKLDWULF 3UHV§/DFQ{7RQ _ &KDPEHUOLQ - UF
(FNKDUGW & , 1RUODQGHU % 'BUMH®EDWRHY RI S&XMLHQW VDW.L

7KH DVVHVVPHQW RI D Q Sditkie B Qfeslicku® Y2W L O+ W\ DR L

FULW L F Digrddskbaudzblent Behavior 6
? * GRL 6 .HQQ\ 3 3DUVRQV 7 *UDWFK -
(GHOPDQ * O0Second Nature: Brain $ 5L]IR $ % 9LUWXDO 3DWL
Science and Human Knowledge 1HZ +DYH &OLQLFDO 7KHUDSL&MYe Bk OOV 7UDLQ
<DOH 8QLYHUVLW\ 3UHVV in Artificial Intelligence 4722 +
J)DLUFORXJK 6 + )XQGDPH@WDOV BDOSKRQYV 7 ' *UDWFK -
RORJLFDO HERARG Wit Qodputers $ % E (YDOXDWLRQ RI -XVWLQD
21 * GRL M LQWFRP 3DWLHQW ZlledMit NdieHin Artificial
JHOORXV - 0 $UPRQ\ - / TlsEY?® ( *

Emotional Circuits and Computational .HQQ\ 3 3DUVRQV 7 ' SDWDNL &
Neuroscience. The Handbook of Brain Theory 0 6W *HRUJH & 6XJDU - 5L]]R
and Neural Networks S S + &DPEULGIH 9LUWXDO -XVWLQD $ 376" 9LUW
0$ 7KH 0,7 3UHVYV IRU &OLQLFDO &ODBMMIRRVRFP 7TUDLQLQJ
“HYLQV $ 6PLWK 0 ( /HRQJF @reriheqry g Tylemedicine 6 =
:KLWILHOG 6 "X 5 0 R QH@/QRWU 1B3Q JISDRIWNRQV 7 5L]IR $ $

LQJ PHPRU\ ORDG GXULQJ FRPSXXWBQ EB?B8 & WD NQYWHWKFWLRQ LQ 9l
HHJ SDWWHUQ UHRFRRGQdcldit R Q P RIGH DD/W L H RN ENNeWHCBputer
40 + GRL Science 5613 + GRL

B
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.HQQ\ 3 5L]IR $ $ 3DUVRQWDFHGRQOQDLDWFRER -3DUVRQV 7 ' 51
6ZDUWRXW : $ 9LUWXDO +XPEPRHBYHPWQHVYV DQG 3K\VLROT
IRU 7UDLQLQJ 1RYLFH 7TKHUDSEZVW KL @ DROIRW DFPWH WY GHR EDVHG

LQJ 6 NhntORéview of Cybertherapy and Cyberpsychology & Behavior 10 +

Telemedicine 5 + GRL FSE

IDLQH 7 %DXHU . : /DQ@DQOYHQADWSESXDOPDQQ 1 .LP + (.

VHOO & $ :LOVRQ * ) *DUFKHHOMHF®VLRQ % HOLHYDELOLW\

RI LQSXW IHDWXUHV DFURVYV V@ BMUWWRQIRAN @R YN htéNa-Q J

FUHZPHPEHU ZRUNORDG XV L @adal ikiNedibWiodelDrg CoifdteXdef S S
Q HW Z REEN Mansactions on Systems, Man,

ggd Cyb ermetics é) ‘I‘Q”LA’ Systems “7”?5 g”;mgns g E) d SV?(%%W+7XKPDDOQPVD Q7QK L1U W \7 55 g 5 \? |
B :KDW 1 HHAMisual Computer 21 *
/IDQJ 3 - 7KH HPRWLRQGRIUREH WWXG
LHV RI PRWLYDWLRQIBGS DWWARKIR] sopoTxH 6 .QUNR %
. %URRNYV ) 3 -U 5HYLHZ RI1 |
' RQ WKH XVH RI SK\VLRORJLFDO UHL
/IDQJ 3 - %UDGOH\ 0 O EAWHKEHNMHD FH®W 11Q VWUHVVIXO YLUYV
The International Affective Picture System Applied Psychophysiology and Biofeedback 30
(IAPS) 8QLYHUVLW\ RI )ORULGD + GRL V
/IHYLQVRQ : 5RWHU ' / ORWBHKOWALFLDBQ GH .RN &RQW

SDWLHQW FRPPXQLFDWLRQ 7dH RIHQADM RRQEKUEQILWKPDQ ,QWEF
PDOSUDFWLFH FODLPV DPRQJPSWILHDWHDMAWDXWH SKOHFWLRQ DQG (C
FLDQV DQ G Jaiwtdd DARe QUM erican 10th International Conference on Multimodal

Medical Association 277 + GRL Interfaces & KDQLD *UHHFH ,(((
MDPD 1RUULYV ) + .DQLDVW\ . 7TKRP S
/ILX & 5DQL 3 6DUNDU 1 $ QKHHPSV\FIKFRDBORJLFDO FRQVHT Xt

VWXG\ RI PDFKLQH OHDUQLQJ)MWHGFK@IVT XHR Pl DU MR QHAW XGLQDO
UHFRJQLWLRQ LQ KXPP@aURERWXGQWBUDFEMWLRQ & /XULJLR $ -

presented at the IEEE Conference on Intelligent * (G VictimsofCrime QG HG SS +
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PHQWDO RU SK\WLFDO FRQGLWAfRC Modeing: WHW HFWLRQL®I HPRWL
Rl FOLQLFLDQV LQIRUPDWLRQ XVLQJ VHQVRUV WKD
Immersion: 6 WDWH RI FRQVFLRXWRHWWHHHWBKOVLFDO VWDWH RU E
SHUVRQ LPPHUVMXDQ BDQYLURBRWQRWQODVLQIRUPDWLRQ UHTXLU
GLPLQLVKHG DZDUHQHVYV RI SRIWMLEGD®INMNHID 6§ GW MW AMRQKLNJRP WKH .
RU KHU EHLQJ VXUURXQGHG LSDDYLIODQ IWRKN GIDQN ¥ WIKNDERXI K YD UL |
HQYLURQPHQW VSHHFK UHFRIJQLWLRQ QDWXUDO O
Psychophysiology: 'RPDLQ RI SV\FKRRORJKLDO H[SUHVVLRQ GHWHFWLR
WKDW LV HPSKDVL]HV WKH SKWIdRYO RRW.HQ®W WRWVHKVYFKID FRQFHSYV
SV\FKRORJLFDO SURFHVVHVY RU PHDVXUHPHQW LV ZHOO IRXQGH
Psychophysiological Computing: &8RPSXWHWFXUDWHO\ WR WKH UHDO ZRUOG
VA\VWHP WKDW FDQ UHFRJQL]H LQWHUSUHW DQG SURFHVV
UHDO WLPH SV\FKRSK\VLRORJLFDO DFWLYLW\ DQG XVH LW
DV LQSXW GDWD
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