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ENL G & LB IR A & DB (2)
— B EL Y T 4 CBF HIERBEETORE

A &

EEPHLVREABGT2BBECRWT, YD THE BH L WHIE Girarf#g;
novel stimulus) Zxf LT, WYL TEIZEIRTHEENTEDENE I NE VI T LIXEE
BEEREF->TWBTHA . O X5 IeFEFRIBcH L TEERBRRYICR TR, EAZ
K& (orienting response ; OR) &IFEEh Tuw5, Zd OR 1%, FHHFREOKERRTHE:
RIS HEET 5, T bElME (habituation) 35 Z &R FDEEDO—>THD, Fi,
AR 2T, EHcs o TERSF Eh il CBERIE ; significant stimulus) 1
XL THEAL THIET S (Sokolov, 1963), BREENOHH IeRECHE = iRt L <
YITATEI R E B2 E 5 2L, EERDOEFICE > TERTEREYFD, -, ULk X )
Ao OR 3, B OFERELELLDDOEELRFLRLD 52T ABKILEH
z2bhb,

HE I NE T, FFHESKIG (electrodermal response ; EDR) % OR of5f&E & L ¢,
CDORMNPED XS KRIBEFHETTHEHIN, LOXIFEEYRELIONEVS T Ex—
HoOPE S\ TR L TE e (53, 1988; Imai, 1990; 1991 ; 43, 1992; 1995; 1996 ;
1997;1999), FDFHEickratAiit, OR 2HIBIRRE LV 7 4 LOBETED X 5 FHFHBE
BERTON, EWHTETHoT, Tivbhb, FlEAE—£ ) 74 TRREShHEHEEL,
BHOELY) 7 1 TIRRENHEETIE, OR OHBMERNRE LB D TiXic\h &\ 5 8
TH5bo

Bl 2%, £E (SH, 1988) 13, HEAVWLBHEEOHE—E 4 ) 7 1 THIEARRI AR
HEETIE, BEABE Ko RBIEH L TORBEALEORAZRIH, ZhETOHERE
(Maltzman & Raskin, 1979) & [Ef£&7s384RAY OR (selective OR) IR 5% & & ZHEFRL
tro —7, RIBAGRE LHEEOERE & ) 7 4+ THRRIWAERE T, B OR DA T
<, FEBREMCIIERF L OEE LRI L T AL OR BT A L &RL
T2o Z DIEFF HOIEEERFIBICH L CHIE L OR 13, EZHOWRICE W THID TR
EEhiclEAaThs, 2O O0ORIZ, HBEL YT 4 BT HREERED FRfE L, ftho
XY T 4 FIEAOEREN R Licte bt BB Lc & E 2 bh, £EoBErstd 5%
HDMHDO—>ThHhBEEbNS, oT, THETHEINTEHEINHOR EXFIL,
B E OR (alertive OR) & LT X BRI HET B LR I hic, EHIL, ZOEMR
#J OR #METT B lcdifThh icEZ O L 0H O (mai, 1990; 1991) <3, FEOE
FIC X - TEROR IR LW E S DB Z EFDHR, ED X 5 BB THERM
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ORMPHIRT A0, FLTEFDFEHEA D=2 EDL b Db, IEDT & T
5T EDSROBEL L TEShi,

—%, BOTIE, OR AL EIH DAL (processing resource allocation) & B L CEF
FEIxhnE WS (B x21E, Dawson, Filion, & Schell, 1989 ; Filion, Dawson, Schell, &
Hazlett, 1991 ; Siddle, 1991 ; Siddle, Jordan, & Lipp, 1993), < D{REIZHE 2.1¥, OR DEIML
X, RIEARKERRENSECEOREOMIENHEITL, LDORDHEL Sh HUHEER
BRI L, PR TRIEHRBICEET S Lo s LIRS, FlxiE, REIEE
A, ERBRIETRETE A 2 — v ~OERIEHICKE {, FFEEREL D 4L
HIcBEERL YLEE Zh, o TI W RERKIEAREND EVH, OR LALEEIFRORD
5y DR E T~ EE OEITHITE (53, 1995; 1996 ; 1997 ; 1999) ThH, W OBEM IR
WX hicn, MR YEL TR IR AMENLETHAS S,

FED X 51, OR PMLEEFROS LBEEL CHFEH IS ETHIE, RO X 5 @R
TR IN5D, Tibb, EE0WSE (53, 1988 ; Imai, 1990 ; 1991) T, FEERRRIEHICHT
FHLIERED G 2 bh T ied - R U TERE OR 23HB L T ey, & D&M
B OR 23FmH I AR L Tk, X b Z L OB EFRIES I TWH3TTH S, [
BRIC, BERIECNT 5ERB OR 1L, X HH L DUEEFEORS LEEL TS D LR
bh b, B, WHEERRSEZ, 2XKFEEE LT 7 e — FRIBCET 5 KIS 0 #1E
X oTHEESZRS (Kerr, 1973 ; Posner & Boies, 1971), it T, %M OR 35FFH I h
BRI B E RO Y D HEL L - TRD B HI1E, OR LAUHEER L O
BHIVEBCELZHTENTEDLTHA 5, b L, EHH OR BFER I HRBIT L
TFHD X 5 CEFEIED ThTwinwv&3hiE, OR MMEEFROBS & DA - T
53T, FOMD 2 I =X arxBFEECFE-TWBEE2BI B,

Uboz &nb, RlIEdRRES Y 71 & OBET, FE R OR LEBAI OR FEFE IS
FHREYBEL, FARFCUEEFERIS OEEYIE L TR T2LEL2HH 5, 20X 57
RS, B (54, 1999 T, FFRIEERELVCLAEROBE—2 4 ) 74 T
BRL, FEERC L WV RIBOBEEEXBRET 2BFBIC OV TR, £ 2 THRIIF TR,
FIMERERS I OHEEOBEH T4 ) 7 1 TIRARL, BROOR BB T2 LF 2 bh 5 HE
BREL, RRFCUEEFRESEZHEL OR LoEXFARL Z EXHME LI,

* B&

B &

WERE BLRFEEROKRERAEL6L (FER20—-305%,; > bBEFEESH) %, Hibo 2
R AR X 5 8 £43 OitE L,

EEB HiFR (5H; 1999 LEUCTHH, BMILITOX 5> THoic, ORDIEFELE L1
EDR i1, #E&EOIEF & FHE L E_HBREFIC, BEE~— 2+ (HEXKE Gelaid)
it L-ER 5 moB— R ERY Yy — o H L7 — 7 TREEL, 7YV vyoEy 2z 2 (H
ANE GSR-2100 %/ LT DC#H#%, ~virrrrs 7y (AREKZHSK20) 1k bk
FEOHEE 1mm/s THRFE LA, 7o — 7RI T5RT W, =M 7ravea—4% (NEC
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PC9801vm) i & hic= v 2Ax—&, A/HIE- I+ ENLTavEa—2ERIh
feaz="—phv v CEEUC-6152) &A\T ms AL CEHAIL 7o,

Flgg HERREE U CETER E R SR AEARERE 2 AV oo B CRT ki i
7.5 X5.5°(BZEEH 1.14 m) T, 2AEETRCHE TR L, BRI ATH & [k,
2V a2 — R ICEEI R FM ZHA - FIc X D ER S hicis 2 838 (1,000 Hz; 2,000
Hz, 64 dB (SPL)) Z#H\, ~vy FARvENLTHERRLK, 77— 712, BE = —
TERER T r =T 2BEYA I, HE 2 — 71, CRT fFREFICERIEHA0.5° DK
EXITRTIINZEM “@7 Thote, MR v — 71, R EEHEFEA - NIt X b ER
Shicat#E (51 dB (SPL)) THhoitco U LoflEidrmRofEciBiRo =2 v v a — 4
AT,

Fi EBRIEE, B, FLTF R by v a volEC{Thhl, £ TOWERE R, *
THE e — T W LEAHEE 7 e — 71832 RTOMERE YT - 0o #EE X, CRT
CRREINHEAMECLIE~y FAY I DIRBRIhIHBHETCH LT, TXARETHES,
CHIEFIEFF o= AF —DERZ vEHRT I OERINIGL, 77— 713, FEERR500
ms, FEMEER (SD 8—12 s T2ERR S iz, HEHR, & ToOWEE L, CRT Lici
RENDLEEERLD, ~y FAVIDVHI 2T BEXHCTWB X 5FREhic, R
%, BERES X OBERRIEL, ISI 12—18 (F#15) s, HEnkil 8 —12 (Fi910) s TF
8 a9, Frl6EIEEREhic Bkt v > 2 v), Bt v > 2 v, FHOBPERE I,
Bty > a vTIRREhKEDLLA—HDE L Y 7 4 Rl GRERERIE) DR
FEOCTFE LBRICHRE T E VO HEE, Ebr7e -7t 4 5% RT EEIER S hic
(CEERD, B 0¥z e — 7o+ % RT FEOLBNER S hic GREIED., 0,
RIEHEME v > a v EERRICIBR & hicdy, 7 r— 72K 2EEORBIR T EhEFh
4 [@9°2, ISIHC 4 @], F12[EER S hic, FIEIRRFOFZE L, RIEA v € v F$300
ms iz, ISIFDOEEIREA 7y M6 —9 sOECRERRNE N, Tk, Tr—71X
RERFIOFTF I 6 [ (2 BEOFEF I 2 |32, ISIHic 2 \32), $%Fic 6 [EER
s ko REIREI XS, T V& ARG CIRER S i,

F—I DB HimEFEETHD, EDR I, HIBIRFE, 1—4 s ORICHBEL %]
HRIEEFEMTEEOEME (A C) KB L, 7r— 7L CRkEECHE L
EDRiZ oW T HHDHi Lo RT I, 7r—FF vy bbb 2+ —%WHEBREMNZ Y v
745 TCORMEL, ms B CHIE L7e ThHDTF—21%, 2RfTFHE1 Ty 2
L L, HEREOBICIINEE I hiz, ik, I ELERLZSUTOEOT oI,
EHE 0 2 »ciE (Greenhouse & Geisser, 1959) #1T - 72,

& S

1. BlftE v 32135 EDR

Fig. 1 iizfifte » > 2 v 817 5 EBE (EG) L#HI# (CG) ®EDR 2, 2377 =
Yy 7BIRER TV 5, RIRRERTWS X 51, Biftt » > 2 v CR#E O EDR i<k
oM ERRLRT, RITCHS RIGEOWP DANRBDLI B X 5> THb, Lhrl,
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Fig. 1. Mean amplitudes of EDR for the experimental group
(EG) and the control group (CG) during habituation session
plotted for blocks of two trials.

HEXT ey 2 00O MEREWTE, BRIO7ry 270F8E, EOEFRLOREEA
LHYFRBBERIB LRI - T,

2. TAMEYI a3 IZHITB EDR

(1) FREFEEERBIC X 5 KIS

Fig. 2 “TASK-IRR”ICIY, T & v a3 VICEF % EEIEEERBN 3 5 EDR 25
2RIT T my 7BIRREAT VS, IFDEDRIZIE, 7 v — 7HREE hich - foHlE
(PF) i+ sKIiGE, e —7RE&Th il PD i3 3RiGETCERFRER
HEAPRGIB L5 THSB, T7hbd, PFIconTIEEG BT A L EDR A5
ThTwabhs, PlcownwTti3sic CGHREGZ EE - T\Wb, 2T, BEX T r vy 7 D4
B 1T > THhichd, PF, Pl & B EDR cBEZRRbhY, PlcowTo
ey 2 DFFRCEBEMER (Fuin=4.34, p<.10) BB DLNIDHRTH -,

(2) FERLERBICTT 2 KIG

Fig.2 ®“TASK-REL"ICi%, 7 R b & v v a VIZR )% EEBEERB 3 5 EDR 28
TASK-IRR s AR ERTw5b, ZDOKTIE, PF & PlLickt3 % EDR of&ER A & 7
8t ->Twb, kbbb, PFiIzxd 5 EDR ZEG e\ T KE WA, PlLizxtd 5 EDR
WA O Z ST eV, e, BITREIERSHERTRER>TWAE X5 TH
B, LOLish b, ERROSEOMOMERTE, WThoFHRIZEFAGERL XD
oo te,

B)ISIFD 7 e — A X ARG
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Fig. 2. Mean amplitudes of EDR for the EG and the CG during test session plotted as the same
way as in Fig. 1. TASK-IRR, the EDR amplitude for the task-irrelevant stimulus. TASK-
REL, the EDR amplitude for the task-relevant stimulus. PF, the EDR amplitude for probe
free stimulus. PI, the EDR amplitude for the stimulus which was “probe-in.” ISI-PROBE, the
EDR amplitude for probe presented during interstimulus interval.

Fig. 2 ©“ISI-PROBE” iz (%, ISIF BRI hi 7 » — 7 &xt3 % EDR 3, TASK-
IRR LRI RERT VS, KX b, 7r—7&ft3%EDRE, CGIes\WTEG X b
BRLTWDX5THD, LarL, EFROSESTTE, WTFhOoERRE I OKAEERH L
LEREE R bR oT,

3. By a3 ICHBITBRT

Fig. 3 “P iy, B x v v a VIEBF520RTOFY RT AlEIOWTUREA T W
5, McRbh s X 5, MEERTRT RIBERNLL, 2O EIOHOMORBRCL -
TR hic,

4, TRAMEYI a3 IIHEITREZTO—-TIINT B RT

(1) FEIERERE o7 = — 7 RT

Fig. 3 o“TASK-IRR” 1z}, BREHBEEFBM P cRRIhic 7 v — 7t 3 5% RT »
Fig. 2 LERICRI ATV 5%, T2 TiE, BALMIKEG & CG TR RT wEWARD LA,
EGs\\WTCG XhBELTED, LT I>ERNC MR TREELA OIS X
5THb, TIZ T, HEXT oy 2 D0 ETokEZ A, HOFEHE (F.14.=8.21,
p<.05) CEEENTRINI, LML, 7ry 7 0EMBERIOEL 7y 2 OXEEH
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BEEE b o T,

(2) BEEEEF¥F D 7w —F RT

Fig. 3 ®“TASK-REL"ici%, sREBERET iR E N7 v — 7 et4 5 RT 4% Fig.
2 LA FEERT VWD, 22T, TASK-IRRiZ¥13+ 5 RT &[4, EG o RT 1 CG
HEB L TREEEL TV, WmEEE TV RT 2Z8b L T B ERSARE T
W5, FIRDOIEATTOMR, HOFHR (Fu.in=26.42, p<.01) BITF7rmr vy 27 DER
B (Fuin=5.40, p<.05) BEETH -7 nb, ZOMEMAHEL S hic,

3) ISIHp 7 » — 7 RT

Fig. 3 ©“ISI"iziz, ISl hicfEREhic 7 v — Fickt+ % RT 23 Fig. 2 LA RI AT
W5 RT 2 ISI IR E - #éit, TASK-REL ic¥1) % RT & 300 R e 2 EMA M
THHbNB LI THbH, Tiebb, TASK-REL T3, RfTIcfE> RT OEENR IR T
7o 23, ISLHTIRI LABAL TV % 23 TICfE > BENIABE T2V X 5 TH B, Rk
ST ERL ThlcL T A, BHOFHR (Fui9=9.10, p<.01) OHZIEE LT,

700
_ —— EG
@ e00| £a |
E . .
w
E w% — ]
S
& 400| o/o 1
3 N
o
Z 300| )
w 8
=
o .
P 1 2 1 2 1 2
TASK- TASK- ISI
IRR REL

BLOCKS OF TWO TRIALS

Fig. 3. Mean RT plotted as the similar manner as in Fig. 2. TASK-IRR, the RT
for the probe presented in task-irrelevant stimulus. TASK-REL, the RT for
the probe appeared in task-relevant stimulus. ISI, the RT for probe present-
ed during interstimulus interval.

% =

AHFFE T, OR &AHEHEFRRS & OBRERET T 57400, FIEEEE R X OHEEOREEK
ELY T 4AREBWTERL, BHA OR oI AF I AT, RIS L -AHEE
FEABOIEETH B 7w — 7 RT B ED X 5 I A AR THRE Lic, fF& LT, #l
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BorHgERE Y EEACHHME L, ZEL THRET 2 L VWO RELXET T 2 EBREE (EG &,
OREE T WHERE (CG) &&FETT. TOMR, 7A bty avigkids EDR
i, e —70oEYZT Wi WEREHEER I (TASK-IRR/PF), HREBERI#
(TASK-REL/PF) offhizxtLTh EG & CG & D I3EEN cZR AT D bhish -
oo ZDZ L, FELTHEO EDRIZERZ DO TEREDATEREF» T it sl &
ERBRLTCWbB, —f, TA ey va v AP RBR&hicr e — T4 5
RT (TASK-IRR; TASK-REL) %, WMEMCMhbEZ2rRDdLR, —HLTEGD
RTCG & h HBEL T, T OFBRZ, FEFERERE R X OFREBEER % o0 iz
HLT, EGTEXCG X hbLh%H< DMEEFENES Sh TV ERRLTHWAE VX
%o EG TIXEDR 23, HEORENPHBEC IR I RiEd e &35, EDR & RT &0
HERI—ELTWEWE, UTTIDZ EXEEL TR,

AR CHG DR CERER, JiER (SFH, 1999) & [EEkE, R OFHERRE % E B FH
LZhLEERBLTCBEHRETDHEVIDDTH -, & DOFER, £ITHE (Imaj,
1991 ; Meyers & Joseph, 1968 ; Ray, Piroch, & Kimmel, 1977 ; Siddle, O’Gorman, & Wood,
1979) IR\, HURIC X - CERERE & 7o - 7o RIBIC XT3 % EDR 3K 28 53R 4,
HRHEE L TRENRTW5b, Fig. 20X 51, 7' v — 710 ERZI T\ SREBEH
# (TASK-REL/PF) ixf3 % EDR %, EGItis\ T CG X h 3R LTIEVBH, Z0
EIME L 2B A CIEL e o oo KIFFED X 5 REHET T, AAZOKE W
EDR OFENEHICKELL e Tk nd Lilv, HBHWE, 7e—7HEOHEAH
&a, EEHEORITHTFE (SH, 1988 ; Imai, 1990 ; 1991) &3 B sFREXEHHL TW
7-TTREME (53, 1999) LfEfEEh5s,

CHAENLT, Ay a v TOTr -7 TA5RTIE, —HLTEGIREBWT
CGIXhIEBELT WL, Fig 3@EDbh b X5k, v — 7 2"FEEEER S
(TASK-IRR) R hicHad, FEEEREH (TASK-REL) KRR IhicBET
L, Fi, REHERRES ISD CRRERLHETH, EGORTIRCG X h HEIEL T
kb, EHTFREFNHIS0 ms, 220 ms, 140 ms BEL T, bk, RTXx7 e —7
HIERFEFEEEE R rh, FREBERIE T, BX OISR RERCBED TR ERIZE T,
Zey 72 IEIEA R - T, Thbb, FBEFEEREFRR I 7T e -7
9% RT i3, RITIES LD BED Rohish o ey, 7 r — 7 FREREER
BRENCEE R, 7ry 75 RT oFbrWmHFCE TR Db, % T, ISIH
CEREh 7 v — 7 d 5 RT &, WEEE b IFERETCH 5> ZE IR I it s
S i, BFEEERIE T S e — TR EhIEA D RT o LERNL, FIE 0N KE
BRCECETT A LB LT, AHEEFRORSELBAT5 2 & 5T %5 (Dawson
et al., 1989 ; Filion et al., 1991 ; 3, 1997 ; Siddle et al., 1993), %7z, FERRF 7 =
— 7R ENIEEE, ERty v a vEEL TEREI— B ERBETTH 5B, K
> T, ISIFD 7 e — 71245 RT @R W TCRITORRELFED b hishotc b W HFERD,
fekoHIE (Dawson et al., 1989 ; Filion et al., 1991 ; 4#, 1997 ; Siddle et al., 1993) &
—HIrEME 25, —F, FRERBEEREPCRRIhI T — 71435 RT T, &
T fE 5 BmABER 2FED D ighr > fo & SRR, BiEk ($H, 1999 & xR s EET
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Bote, COFREIRBERMPIIRREhic 7 v — 712t % RT oA, kDR &
BRI QAEHET 5, i d, KR TR, = OFREIEBEFIBICN L CBERY
ORMPFEHINB b0 LI T e, il X 51 EDR OERIZZ D Z & 51
FETEfehotc, L L, RIEEEHDO €LY 7 4 TR LSS, SEIERE o RIB it
THEBFEDOES H# AR > TL BOTHIE, = ORIBITHT 5 OR o HERAHE & R
EE#THZE0HRFEINDZNLTH D, FREIF BRI % EDR 0fER 1, Z oHftHl
RHBCERT 50 LTV 27m0 A, EHLIREFTHALELHA 5,

AR (53, 1999) T, REERELVCLEEEOE—= 8 ) 7 1 itk THRL, 3
BEEROZMENEDR & RT K RIETHRERE Lico L L, RWFE T, #iHRE R,
R e o FHRFEE FRE L, FERERIB I 5 EDR # BRI K S »ish - 1o,
—F, 7r—71NT B RTRIEGIEVWTCG XhHBELTEY, EGiekiFs—XHE
L L ToRIEFERR M O TEFEERECH L€, MEEFERIL L VB Mash Tk
EXTRBE NI L, BTG E—BLBERTh o, Tio, AWZECI, REIEREER
FIciEREhie 7 e — 735 RT A, fERE B RAEAZY R LA, 0T &SR
HIOR & DI S 1DEFRERTSDONE 5> X SHOFEEELEIRL S,

PUlko X 5, A CRERKN OR IR I ish - 7o dd, MEBARMHHOIEE L &
hic7r—7 RTIZZ, BIETFHEIRERIRE R, 213, FEIRK OR &M A OR
DRE I hi-EE o (S3:, 1988 ; Imai, 1990 ; Imai, 1991) TiL, 7 r— 7RI
TWwishofeZ b, APy v a VIEEWT T r — 7 %ETRT 5 & W5 FEFEENK
EREBRRHEOEAE IO LTV AR H 5, Tihbb, HllEL L TEESLL
CGitd, 7e—=7L\v5 “BE” KM ERERTWEDTHD, T EIBERITE
BLIldE2ONE, ¥, AAZOKEVEDR IZOWTIE, X LIHKERELEMNT S
DEBRDHS LAV, WTFhIELTh, ThbDHIEDTILIRNBLETHAS 5,

¥ £

AHFFED—IEBIE, 1999F HALEFESEIEAS (FHA%) TREI LI,
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RELATIONSHIP BETWEEN ELECTRODERMAL ORIENTING
RESPONSE AND PROCESSING RESOURCE ALLOCATION :
II. THE EFFECTS OF BIMODAL PRESENTATION

AKIRA IMAI

Department of Psychology, Faculty of Arts
Shinshu University

ABSTRACT

This study examined the relationship between “alertive” orienting response (OR) and
processing resource allocation under bimodal stimulation. Two groups of 8 subjects
received two stimuli (geometric figure and pure tone) bimodally during both habituation
and test sessions. The subjects were assigned to one of two groups of experimental (EG)
and control (CG). The EG estimated a duration of either one of two stimuli during test
session. The CG did not perform this task. In addition, both groups were instructed
reaction time (RT) task to a probe presented in, some of task-irrelevant stimuli, some of
task-relevant stimuli, and some of interstimulus intervals. Results are as follows ; the
estimation-task did not differentiate any EDR of both groups for task-irrelevant, task-
relevant, and probe stimuli. On the other hand, the probe RTs were delayed for the EG
suggesting that the EG required more processing resources to perform the task than the
CG. However, it is difficult to conclude that the OR and the allocation of processing
resources are closely related under the probe RT task, because the results of the EDR did
not coincide with the expected tendencies under the bimodal presentation. Further
research should be required to clarify this complicated relationship between the OR and
the allocation of processing resources.

Keywords : orienting response (OR), allocation of processing resources, habituation,
electrodermal response (EDR), alertive OR, probe reaction time
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