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Brain mechanisms of focus and inhibition of attention in working memory

Mariko OSAKA
Osaka University of Foreign Studies

Using functional magnetic resonance imaging (fMRI), the neural substrate of execu-
tive function of working memory was investigated with respect to differences in working
memory capacity. While performing span tasks such as reading span test (RST),
activation differences were compared between high-span subjects (HSS) and low-span
subjects (LSS). Significant activation increase was found in two prefrontal regions : left
dorsolateral prefrontal cortex (DLPFC) and anterior cingulate cortex (ACC). A group
difference was also found; a significant increase in signal change was observed only for
HSS and not for LSS.

Moreover, to investigate the neural substrates for focus and inhibition of attention in
working memory, two kinds of RST, focused RST (F-RST) in which the target word to be
maintained was a focus word of the sentence and non-focused RST (NF-RST) in which it
was not were performed. The results showed that fMRI signal changes increased significa-

ntly in the left superior parietal lobule (SPL) under NF-RST condition mostly in HSS.
These findings suggest that HSS showed a superior attention control system especial-
ly in focusing, inhibiting and shifting attention supported by these SPL and ACC-DLPFC

networks.

Key words : working memory, focus of attention, inhibitory control, brain mechanism
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HlT 2R 5&2bH-TVS,
LEOEEAZEZITALS, LA, FEHD
(&R | DEEBICE > TV AEHETH 5, [£H
% | PEEIC L3 E, ZOSEONBICESENE
FonEitshz, —%4, [@EFIAEOR
MTehl EBhohd L, ZoE KICER
OEEICEFERAZET S 35280, 20O, &%
OB RIE S RISV, £ 1L T, EED
7 x—H X (focus) 13 [5G o [EROK
B ICBITLT, RiEE 7+ — 7 R EAT IR
BIHIENE0TH 5,
TDLIIL, 7T—FV I AEY) OEBEDOEHIHEIC
&, EBED 7+ —Hh X EHIGIHIEDS, A<
RDENTVWBEDTH 3,

ARETIE, 7T—F VI AE)DREOXEKZ
BEBD 7 + — N A LEFIEEEECOVT, %
DOINNBEEE TR E L TEZTHAIZD,

D—F VT X EY OEREHIR

T—F YT AEYDRISETEELERA v b
ELT T—F VI A OREBENESTZ S
BEEIc i, WEERICHRY S 5 EnbiFohn
%,

Baddeley & Hitch i3, —ERRE (dual task
methods) ICX BRI H S, 7T—F 72 EY
DOHEEERIE, AN 215 EEERTE O/
THEENTWAE EEZ - (Baddeley & Hitch,
1970 ZL T, 7—F v *x®) OihaEIC
EFNVERBELLDOTHS (Baddeley, 1986),
VT, PO REEIEZES hRETR
(central executive) &, 1EH OIS ITEE
Ny 77 =) ELTHETEZY TV RT A
(slave system, BV R T L) THEELEN—
7 (phonological loop) &R « ZRHIZ 7
F ¥y K (visuo-spatial sketchpad) »HEE X
nNTWa, £fz, Fciy7vzxsFaslcalt
v — K «sNy 75— (episodic buffer) »I0Z
b, 7—F VXY DIROXICLERER
IO F — S HTEEDL O DIFHRESRB L 12 Bk
L7032 ee0fims T 3 (Baddeley,
2000, 2003),

TDEICT—Fv 7 A®) OETIE, MR
&0 REEREIc o AEH Sh T iR R O
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SEIRLT, XOEBOHRT EOEROBH
PERE L BEhET 2 RF DG E L CoREIMHEAS L
TWb, iz, TGS 5 & 91T, hRET
ROFEOHHEEREOEEESFEHINL TV S
(Baddeley & Logie, 1999 ; Cowan, 1999),

JD—F U AEYDEAE

T—F VX E ) OBFEERNH B, SR
BERRIER) = 2 & — XITfT18 9 fedicid, FEHE
BAERITT 5 ETOMIET, BEXITICSLER
EHRATEMAL (activation) SHTHEL T ENE
EThb, bbAHA, HERENET 51 bIEHEA
DUETH D, Lich->T, 1EIMOME &R
LB ITEHILICIRET 22 &t b, Just and
Carpenter (1992) &, T D& 5 i5EROTEMAL
AEXZBbDELTI—F v 7 x®) 2EZ, 4
RS 7o EIRO T T DMLER & fRE: D5 L 2 B
KELT, BRBAEEREEAHIET VAT LTH
5EEELTVS,

RAREOERT 2 EROREES L CUEHOE
PBEIFNEZVIERE, MEEREIRRIGEISC
L L85, MEEREMSRFRIGED &, BEERE
DEITICHFIBAEL, BHRLEOEENET Lk
DEYBEINT S L1185, —F, HiEFLRE
220, BHIPEEENEOESNEL S, DX
IICHEEEIEREZ T & X, FHEHNE
OEETTHRINI»EDS - T, BAZNEE
LT % (Just & Carpenter, 1992), Just
and Carpenter (1992) 13, THLiv—Fv 7
2 € ) DEAEDY, SRSBRES, LICEE
BfRCS IR CEEBEBIEILTVWE I L 2IE
BLTV3,

J—=F4 v 7 2% 5 2 b (reading span test:
RST) 3, 7—F v/ 2 ) OEAE, HKicE
T —F 22 ) BROBAZEZHEST 57
2 hELTHEIN/]T X MTHS (Daneman
& Carpenter, 1980; Z#fR, 2002; ZEfR « ZEFR,
1994), RST Tld, #sDBEICE T 5 EHRLE
ERFO b L — M 7RARMSEES LTV, &
HLEEOHRENEOBETE A0k, 7
Frrxe) OEAZENRESN B,

Daneman and Carpenter (1980) &, RST
D FEME & 5t A O AT & o BE % N,
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RST OFHlEA X EERE & et o B & 75 F8 R0
EROCEERM UL, ThicktlT, ftkoE
HERORETH2HED A ) 2° V1,
REAORNE L OMIcEBRSHEEAEE xR
Moty TOFERIR, *EYXCUF X OIE
BB BL RFEH QIR & OMEBEINEED 5
», LB ITLFVHEBELLED STV L
(Perfetti & Goldman, 1976) @ikt T, RST
DRAED FEA DR S BRI L T\ 3 T & 2T
WKERHEHDTH - 72,

X OEfEE DBLE L, RST 7213 TIRE < BRH
(silent reading) <PHEEY (listening) DIEE&IC
D2VTH, WIFNOFHEE & CEEF & ORSE A
Bwohte, L7ch->T, RST OIFMEL, 5
BICRE LS WS SELEIC BT 37— %
YIAR) DRI EEBRICED, RAEESHD
EAZERFTT 2B IEEE L Tifshcx
#z (Baddeley, Logie, Nimmo-Smith, & Brereton,
1985 ; Daneman & Carpenter, 1980 ; Daneman
& Merikle, 1996 ; Masson & Miller, 1983; 2=
M « =70k, 1994),

PR - PR (1994) 13, RST O HAZEMRAE(E
B U723, FEEEMR & [ERRic RST & @t DR &
DHEBIZRD 2HEREB TV S, T NEy —
7y MIZFEEE RST TRXGRDBETH 525, H
AFERST TREEXHEELZERE LT, XHhoO T
DEIDPNTHEE S -7y PEE LTHVT WS,
INid, HAZBTISCREZENHFTH S &
2\, 5=y FEVPEBFEICRS C & AR
BIDTH D, IHIT, RNDGKRHEFEIEZL D
BBICX D7 5 — N RAEHVE L EELRE 2
DHEETHZ (v F7x+—HhX, end focus),
CHIRHLT, BREBRIELAE IV F 74+ —%
RERBIEWV (AE, 1978) & bzoBEEO—
DTHbB, CDXDT 4 —HADVTIE, A
DERFITFEA R,

ST, RSTIREM LR/ F X b bEAFES
NTWT, XomAaitBREL Lot <L —
¥ a v RAs¥vF R b (operation span test, OST:
Turner & Engle, 1989) 7 & 235 %, OST i3,
REREEE LS OARICE LN - BELTIE
TEHEETH 5, OST D& 5 ICLEEIFEMNSE
WHEICEEDP LD LD TRBVTF R FTH->T
b, TOFHME IR SEEBOKBELEET S L

PREINTOVS (Turner & Engle, 1989),

ZIT, TOEIBTFRMCHOBEERTH
BRE 1oL DR, RORREICE &% 2 ERE -
BICHE L TED L S 8BV D S 500, ok
BOHIEREEEE D hb D IO VW TREHED 5
nTws GEER, 2002),

D—F VT A EU QRN

Sa—0A4 X - VHROERICLD, KOEH
{LERRLEHRRT 5 C L ASAREE 12D, T —% v
X &) DINMNEBIC >V T HEBIICEERINT
W3, MEDOHEIZ, Baddeley ®EFcBIF
Y T VAT A LHRETRO Z NE N ORI
BOBRICZHsn3 GER, 2000),

YT URTLD—DTHBEEIL— T DIKNA
KRB L Tid, PET M\ /- Paulesu, Frith,
and Frackowiak (1993) O 5, JEEL —
TORABEPTANSNT WS, 2T TR, TV
7 7 Ny b XFERVIOGBRRERE L FEA Y
Wrd 2 SEEEEREIC L 0 AR L 2SS DS, &
HENC Y N—H VT BT ENTEROAY IV
XFDOERFEEREEE LIRSt s ks n i,
ZDFER, HEX + 7 (phonological store) iz
XHg % fEiE o3 LAl (supramarginal gyrus,
Brodmann, BA 40) ic& %2 &%, —F, #HE
Y /N—4)b (articulatory rehearsal) (%, THj
SHED 7' v — AR, (BA 44) THHEXHhTWV3
TEEBEL LI,

—7, BE - ERNZ 7 F5y FORKPIEE
T2\ Tid, Jonides et al. (1993) OWFE T,
LIRS L AR OIS FIC B 5 PET #IE
S RMEEOE S B & 172, Mgt % Hig
T35, TEEETRAEEHI SRTOEh
bAFIKOHTEE, EBRIE, EERBOERL
Bbd SN, DIROMETS, fHE - BRI
oy Foey RITHIG LGB IR VW h & KR T
b0, TENV-TORAEELEZ SN TV SHE
BoHOEESSERESNTVWS (Awh et al,
1996 ; D’Esposito, Aguirre, Zarahn, & Ballard,
1998; Owen et al, 1998; Smith, Jonides, &
Koeppe, 1996),

— 343 —



DEEERFR,  Vol.49, No. 2

RREITROMAE

HHIRSEST R O MBS (S RTEERTE I b 2 L 45
ENTOT, ETRERESRERITICH 5 L7
BIFFEAER & EIER A~ L T3 (Duncan &
Owen, 2000),

hRETROMAEEIC>VTIE, 7—F v
JAEVICHEEBECAVON S _ERELA W
MED» S, REAMFOEGH s TV 3
(D'Esposito et al,, 1995), 5 A8\ 72 2288 14,
BEH A 7 T VM AT 2 EENEELE, 2 v
SN—o—F—va vOZEBWEED 2 EHE
ThHoleo TNETNDOREEHMTITE > TL
L, 2REEOBEARBICITE S _ERE
DR T IMRIBIENES Lz, §5&, “EHR
AERA I3, MR o F A EIETEER] (dorsolateral
prefrontal cortex, DLPFC: BA 46, 9) icBW
T, IHEOEENERY b, DLPFC OiEH)
LRBOBOHRET RTICB D ONLY, %
DHD 5 ZOEERE I IR EIRE] (anterior
cingulated cortex, ACC) I &7EEIEEERL
Too TOXDISTEBERIEE, “EREIC L 2HE
OREEICERT 5 L 3EZ SNEh-T, &0
S50, HMBRECIEELIRNE LT
DLPFC OiEBIZED B> 125 ThH 5,
22T, _EHRETHEL SN B EEOHIEKE
BDLPFCItH 2D TEHE WA EEZ SNz,

RIS AT EF O 75 4> © & FAISAEK (DLPFC) A
B il 66 38 (ventrolateral prefrontal cortex,
VLPFC: BA 44, 45) DZEic kb, Z OMRENETS
52 & bIEfEI N TV 3 (Rypma, Prabhakaran,
Desmond, Glover, & Gablieli, 1999), % Z Ti3,
REFSREXFONHE 1, 3, 6HEELs+
T, HIEARIEFOEEZHE LIz, 5 &, 3D
BREFTI 1 MTcH# U CRIEERTEF © VLPFC 12iE
BEROSEED S teds, 6 HTiciE 5 & DLPFC @
BEINEL 18-t ZOROEEEMIE, DiEd
NERNFERFE/L (encoding) LTV 2 BET
LRI LR SN, £ T, BITEARIE
VLPFC 3 REtED v 7RE L L ToEs 3
T, REFTRENESEINT 2 &, +I7RE
IWINA T DLPFC 32 DPBEDIF /- 5 X4 T 2 &
EBZoNT, kEZRF, L0EL DHEAFEL

L TR ETREICT 3 -0 D FIROFER L & b %
nNichtcd, Y 7BEOFHBIZOVWTE, IhE
TTE2¥HTHBEEZEZSNT X Miller,
1956)o L» L, Cowan (2001) (3, AEEDTk
REMNALE VIR 4#7TH 5 L WD TIERL
TW5, Rypma et al. (1999) O#4&ET, 347
H 5 6 M {REER OSSN L 72#ic DLPFC 0B
PEDONTIDE, 4OV TEEBEBRT B &,
HHEAE L TR 215 &, DLPFCIC & 3B
HDMHEL 1S5 T & HUREE X NEBRZEW,
RRETRDOREEER, 5 v ¥ AR (random
generation) BB S5 b BT I h TV 3
(Petrides, Alivisatos, Meyer, & Evans, 1993),
7 v L ERGREDORITHIC PET I & v MKE
ZHIE L CHBISHE S B Lc & 25, HIERTE
D DLPFC ODiEMALMSHER SNz, 5 v & sk
RERREIL, HFEAES v LICERT ABETH D,
TTIHE L BFERITESEETE=Y —
U728 & SRR T A 1 0 B R EI TR OHIH AL
BLINB2HETH b, £ T, TOMREEDN, #
REBEICE T HCOMIGEEE= 5 —HlfEld 5 T
LIBBELTWB bDEEZ SN, '

D& D ICTEREIC & D BEEHESNEILE
mP, 7RBABA A EFICER L, 38
BRITICE=9 ) vV E2NBLINAFHERLEICE
WTHRETROFESIHSSEL 50, Zhh
DLPFC OIEEI 25| X I LTV 3 D LR
N3,

RST &EFTICH T 2 P BkiE

HRRETROMAERE L, RSTRED R Y
27 CERT IMOEE > S bR
NTWB, ANV IR ZTIBERSNE T —F
YIORAEY)DIRILXICTOWTIE, ZEFEEE
RIS RETROBENEETH 5 2 & bR
TV 3 (Baddeley, 1992; Just & Carpenter,
1992),

Just, Carpenter, and Keller (1996) Tig,
RST L BB & D 2 HRED b & T IMRI DRIEH
fTisbhtc, ML bic, Z¥ROSEMEET
Rbhb7a—-AEEE Y = V= FiEBOEEHN
RSN, 7o —HiEETE, MEETEDFE
HOWMIITEVNED ONEL 7D, T2y
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R EED 7 4 —h 2 EMEIDINANEE

7RSS L U7 0l H 2 AERE EE T,
BB ICHE L T RST KU CiES hittith4 2
DIED LN TV B,

& 72, RST ZFTHE D iy O 7% B & A7 % MRI
POHRIEL T, XFH4HEE HEOEBHEED
Z oD BMERE & R L 72 Bunge, Klinberg,
Jacobson, and Gabriel (2000) <TIi¥, 3#EEEL
bIC AR D DLPFC IZ7E8) % 3% 72, DLPFC
DIEBNFHHFERT 3R 5N HFEEE 1358h - 720
S oIz, ZOHHHIgEE], WHjo ACC, WloEE
THIE, RUAZES X U/NNIZ RST BETHE bIEH)
DR L 720 KBk D DLPFC © ACC O7EE) L
JHRELEDICE YOI, TOfERIE, RST 25H
BORFE LUOEREERLAE L TVWE T &%
FHETEHDTH - 1,

RSTLUSAD ¥ v 4 27 OZFFfTHIC S, WM
BOF BRI SN TV A, Smith et al. (2001)
13, OST ZfTRFDIIEEN % PET MRIE 1T & » #Et
L7c& T A, OST OFfTH;IT i3 DLPFC O7EH)
HEREHER L, LA L, DLPFC OiEEEHRHS
RO oNTDIE, HEZEOHT G IREEXRITRAES
BOWEBREICHEE Ch - /2, £/, DLPFC Oif
BIEEE ICERAIBD LN BIEE, RV s 2
2 Z4TH D DLPFC OFEEIEAZELTD SN B
TEEEHLTVS,

DLPFC & ACC

CCETHRNANLIZEIIE, 9—-Fv 7 2%
DI AR ZHFRIC> VT, £< O
HHRERFEPREFTROEBLE LTV S
(Duncan & Owen, 2000),

ZIT, J=F v A® ) OFEBEHITICBVT
TEENETRSEE Y 515 DLPFC & ACC iz W\,
FRETRDED & 5 SHEEESTHLN TV 2D,
BB OHIEEEEIC S W TEZL TAZL, T
TIZ, MDA BEICBIT 2 %A R RS C
EM S, MEROEEEEZEZL THAZWL,

HED=2—o4 2=V v FEROHERS,
EERE Y 274, D 0ITEIOFIED % 0 (3D
HilaEICBE 9 2 AMPIREHE IXRTBARRIR @ DLPFC &
ACCIthb B EEZZ LN TW5B, %7, DLPFC
& ACC OEEOHIEICBIL €, W& OBAE B
DIERHS N TV 3,

MacDonald, Cohen, Stenger, and Carter
(2000) (¥, DLPFC 3 EZITO- b DOEED
HERFIC, ACCWEBIAT 3 RIE~DRGIic 2h 2
NBEGELTVWE LV, BERHOLDIZR b
W—THRETH %, £ Tk, BLHELILEERE
KRET, [BEOFHEA] 50k [ELE:R]
DLEL LNFEBETH 2 DERMEZ S,
C DI IMRIIC & 0 INFEBI 2 RIE L 72 & C 3,
DLPFC OIEBZEBELIA v 7 O e —F LT
BIPEPIHDPD ST, BROEHE, %0 &
GIEFR] OBAIT—E L THEmAEy S nt, <
Nid, DLPFC BAEDHER, %0 [falicks
ZRT B0, TOEREFEET L EICEEL
TWBEIEERTHDTH - 712,

HEZR VDI, DLPFC OiEEE & B ZEHRic
HonfcFBoRE s (RISKBOEN) &0l
ICRBEOHEESED SN ETHY, DLPFC
DRI I Lzt ¢, Tz Lo
TILT &b, Thid, DLPFC »#EsEHE
KR - T, BEBE»NTWS [FEOWE| %
LOX, TNICEBEMRET 5 LIk DEER
TR EDTVE Z EEERL TV S,

ACCOEEIIChEREL BRMBERL 72,
ACC DIEBFEUR IR L T TR 7% < RIS D FERE
WKk ERY, BELZOBNLA—FOESICE
B L 7t D TH B A —HDEE D BLITHR
FHERE I L VBRVEEHINEREE b5, LW
SDF [B%] & THEOERWK] Lofthl 3
RARERERET <L, Lo mORIEO&HIE
WMBEENLDEIDTH B, ACCIZT DL S 1EE
HEBEPRZVEECZNEE=9 - L TW 3,
S F D RANBEREE TOEEDHIEICh b 3
DTRIEVWLEEZEZ SN, 12EXIE, HEDH
By iE LA IEIL T, 259582 &tk A
VI DOBERALFTEIEEBRE LT EDICE
T->TWwWbEEZL SN,

[F U & i Smith and Jonides (1999) i,
ACC & DLPFC @ 7E# % N-back EEZ H W T
HELTW3, HESTHRLIZDI, HBRENR
ST AR EZELIS S5 =y FETH B,
ThCy =7y FVEPHEEICEDLDNABEETH S
DEIDEVOIEEEMAILETH S, DD,
g =4y PELEEBECHVWONHE LS ORfIc
FANEBREEARTEL/-OTH 5, HEDF
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R,

IR LT, xbw—fﬁam365¢5@:o
@nEtka TEEIC BRI Lot TOT EN
5, ACCOJEENZ, X b —7HBED X 5 mH
EOBRPBEHNICERLE T B &S B
(preprogrammed activation) D& 14
M ThrOTRE WA EIERLTWS, HEN
WTEEAL U 7o B 2 19 2 1 13 & 0 B8O HIE] S
WETHBEEZOND, ACC I3, HEIHITIE
AL S M IoBIR W T 2 N b BIFEIT, %
OEENEFHLTVEEDEEZL SN D,

DT EETFET L L9, ACC I go, no-go
PR ST BT A MEIGHEIC bIEE OmE b %
HE 2 EPHESTNTW S (Braver, Barch,
Gray, Molfese, & Snyder, 2001; Bush et al,
1998,

c@iﬁ’,DMTCi*ELtEW%E%
MEEZHEY, REXITICKNELS [RREMET
5J%E%itbfb5&%zé@f@éo —73,
ME 4 246D H 25 b DIk LT ACC 2% Dk
EEH-TVBEEZONZDTH %,

T—F VT XEYDEAELEZDKRAKE

RST® U X =v 7 25 2+ (listening
span test: LST) Z#HWT, HAZEOHESENS
RREITROMABEOEENTRbh TV S
(Osaka et al, 2003 ; Osaka, Osaka, et al., 2004),

Osaka et al. (2003) TI& LST #H W7/, LST

Vol. 49,

No. 2

TR, XA TE O OB 1S IF 25 Wy

g AHEESICEHOHEAFRE LT NRER S
W, 22T, LSTELMFEMEKT 20, B

AT A7 OHGEREEEM L, XEEWT
Z DI A4 5701 OEEEHRE LI, 3o
DB T 2 MO EE) %2 RST © 515 58
(RST %/ BED 4.0 0 5 5.0 £ TOREREED
EIEISER (RST R VBEMN 1S »5 25T
DOWEREED O/ Vv — FRITHIR L1z, §5 &,
T8 7 — & |3 HGE {%T#Q#&SUDE ESdliEStong
R O IE I A AT y)bmmom L
ML, LSTELHT i)t@ft SHIWTIC I3 2 R
SN - 72hs, HFEDFAR ilﬁfﬁ“ﬁﬁb){RT%‘
HEEL D b REEITENTED SN,

BIEEATH O LB, O S Y 44k, LST
SHTHEmMBED ON, LSTEETIR COEE
MRS Th - 7o T, T OTEENIETRO
FRE, 7 V—7RITREE -7/, LST &4:TI3
NAaEFBEO 2T O ik L T DLPFC & ACC
DIEFIABETR L 7243, % OiEFIEE I3 58 S8 D
HDEEETH - 1o

K113, LST&HFoEEEE (EXK) HEE
M (GRD) olMoiEE Ak EE ETR LTV %,
ZNZEN DR DO FTEEEBAL % 22813 4 BEE L
TR L, FEROSAENER, TESOELFERTDH B, i
GHATE @ DLPFC & ACC OEEI S8 SETIE
—[EHEE L TV 3 DI TH B,

LST Gk LRSI & D5 & LR 2 H

X1 LST ZfTholom#hsiiK OKFEm L TRY)
EXEEEAE, GRIEEAE, Ko BEEAEEk, AR LR,



R D EED 7 4 — 5 R &I DRNPEE

L7c&lh, BEMOEMHICHKLT, LSTT
BESEMNMRO LELTD Shi, COESDHE
5812, DLPFC & ACC OWEICEED &7,
WEN b HEREHOHEEIEETH - 12, S5,
DLPFC & ACC OfHIZIC 8 1) 3 IMRI{E5 D
ELoEBIREE RO 12 & 25, EEAEOHEE
(r=.82) DMEESE = .69 ch&ELTS
ﬁ”oko

RNV YR BZITROMESL, RSTic>
WTHRAIES N7z (Osaka, Osaka, et al, 2004),
T I TId, RST &HET 2D IcXEFRATIE
FHWT 2T OTRAEBEDRES Nz, RST
ST, XERARNSHEENERICEES O
TVWENEShE, FYo—THEOHFIICLIE
RAIhic, TBIF— s » 5, BEOHARISE
REPESRAHI L ERICEL, mETENE
HHNT,

fMRIfZ #r @ #5 B, RST4 # T 13 ACC &
DLPFC TR DIEENERNEAD S, & 72,
ACC & DLPFC O iEE ok, KESHEICH

HR AT RIRAE

ERRR

RLTEBEABTHEETH >, X 5T, ACC
& DLPFC @ Z> DFEEE OS5 MBI 2 & H L
fel 5, HBERBEEEEE (r=.92) &
BRE = .80 X0EL, MEOHEBICEN
BOONI, COXIICET Y F 4 DRI 2
RST T, #RIILST LEETH - 72,

REERDL S, 20 ¥ 27 ORAEHE IS W
Tid, DLPFC%® ACC 2t & L CHlIfIs T
Wa I EMHSMITENT, F1z, EEOHIMEL
BB, MRy by —2iIcKA o TVE S
DEEZOND, MEBDO X v b7 — 25, =
L—RABWT—FVITAEY)DIF L EAE[EHL,
FERTEEDLHDEEZ LN 5,

21T RNV § 20 OFITRDIKIER D & FAR
SNBHRETROMANEREZ RS, M3, =5
RELESBAHOMAKEDZ %, DLPFC &
ACCBLUBHEMEMOX Yy by —2itBIT 3
ZELTRLTVS, MM/RT &SI, DLPFC
EACCDAy b7 — I EBEBTREERTH
DI LT, [EEEEETIE ACC DB /DI

el gl
BEE=5) 7

«~—> HSS ‘=Ea#
P, > LSS ﬁ?%lﬁ:ﬁ

2 v—*vrx®) OPRETROMALSR, DLPFC, ACC LEFEMEER (LA) BLURME
& (LTM) & o#E#%Rd, DLPFC & ACCHIO X v F 7 —7 i}, &ERBNEREARLY

W EERLTWL S,

— 347 —



DB,

{ DLPFC L SEMREM & OBEMENETH 3,

Sl k91T ACC 13, FHMERES [+
=% —195%51&, ZDES% DLPFC IZimET
5T LTk 0 BRENILOWIERE AT > TV B,
ANV I RIIZBOTSH, TDLHM ACCDIF
oo EMEREN, ACCHDLPFC & X4 —X
CHABENS CENTELZEEABIIBVLT, &
TREOE EicBhns b EEZ 3,

XTET -5, BEABTIRIRST 0FE
TR B DERSEESEN T &, & 5IcHIBD
OSSR L ThRn W E MR
TWA (FEIF « 5B, 20000, CDT ik, HEE
B LT, HERITICHRBLETHE L
ZRET AL, SOITHBAES ELEALTL
BEIEIDPE=SI—FTBEIEREDII S XNE
BETHBHILERELTWT, DLPFC & ACC
Dx vy bT =212k, 5 LIEEEECHL
TE57—FVIXE)VDIEF6EEF|EHL, &
DNREVISFRERITEAREIC LTV B bDEEZ
5N 5,

DLPFC & ACCD % v k7 — 2 O BEE A EHE
RELEESSAHTEREI L, oz vy
7 2BV IRE» S SRIEEh TV 3, Kondo,
Morishita, et al. (2004) Ti3 OST DZEiTH I,
Kondo, Osaka, and Osaka (2004) TixZef=x
NvF R b (spatial span test, SST: Shah &
Miyake, 1996) 2BV T, SEAE&KESEO
INEEIZ R L, Z DR, Wb DLPFC
EACCLD%y b7 —/BEIR, SESAHENE
BRELD SEOERSELATV S,

RINVH R EEEOSIE

RNV YRy DFTICE, PRETROEED
HHEED L ST hrbBDTH S S b

RST DZfTICER S 1 2 EBOHIEHEEIC >
WTR, MR BEESSER s hTVw 3, =
C T}, RST CEBAICE & F 2kEE 1L, &
REZITICREE LIS WIEHAE 5 £ IR T E W &
ZEZoNTW3 (Conway & Engle, 1994: De
Beni, Palladino, Pazzaglia, & Cornoldi, 1998 ;
Engle, Conway, Tuholski, & Shisler, 1995),

De Beni et al. (1998) &, RST @B\
BATS —2HELE 5, XEEMORED

Vol. 49, No. 2

L HHBE G, BB =4y FELAOHEE
THETEIRATI—BEVIELEERHLTVS,
CDEHIBEAT S —IF, BEEEICKHEDITV
BELS IAIMEHITERVWIELOERTEHD
L SN, RST OREMNBEBEICLEE 20
13, FERITICYAEAE D 5 R A @ ] i< 14
TERVWIEN—REB>TVWB EEZ BN,

51T, XORb D ICHFEERIFN IR LT,

RST L EIMRICHEBEDBEDREE KD, 2D
Bic, H24EEDHE (12& 213, BoBEE

W LCFTCRIBT 21 E LT EREICAESE
M S GE I3, EEREGEE @Yo
HFE) DIRAT S —DEL 85T EAEHLTL
5o TOFERIZ, WENDELUEBREY
REMHTEBVWTLERLTVS, TDT &I,
NEBRIHIGISE S SEL T EARELTVT,
RSTICBWVWT b EBRICHIHIRENEETH 5 T
EERBLTWVWS,

XA & HNHI B s 1B L T Id Gernsbacher
(1990) i bREEDIREDH B, XEFIRRED
BEZSDEIIOVT, BEONRICEE LA
LEREDKRT, 7o — THIEE OREEME A Rk S
Hio 5 &, NEEBNPE DETIIIE T~
R & DOBIENE , HENRBEICABELIE
WES ELMMEIBTERBVWIEERLI, TO
FERIE, XEEENE 25AFE, ETE B
LISWVEROMFIN TE LW L A2 RIS 2 b
DT& -7z (Gernsbacher & Faust, 1991),

fli5, RSTITR, BED7 » —H XA 5FED
SIFRICREIF 2 & &bz, ZhAEBEBITSHEC
ENWEETH 3, RST DRITICHEL L Z XD
TAILBOTE, HAFRIBERICETE->TL
LEGEORBREMA STEMALS 5 & L bic, 20
AP OERICEE N E S HOHW AT > TV
BLEZ LN, U&7 OHEEDBEES EIRIC
EEOERTH L LHMsNE &, ThEFEN
ZHbE L TLHRREBER I N TV,
DD, TRTOFREWTICEELE ¥ 2 &
Db, BEOGILERBE 7+ —H 24525 DEFN
ICLEISAFERD & 2B IRENTIRIN LTV < 1F S 28,
BB DICEFMMBDIE RN TH B EEZ SN
1D THb, CDOKIBT + —H AOEEMIZ,
RSTEITHICbZ Db CldT2LEELI LN
%,



TR ERO 7 4 — A 2 EHSIORAEE

RST TR X %&A M5 XKEE (BAZED
BEEXHEE 2RET L0 X9, B
TRENEDEE L e N & BF IR EMED B 3,
Lrd, XORBEER, X2HERT 32— 0EET
H-7T, OSTICHWONB & 515 3 —BizE
TRV, Lpd, EXDRST TREI—4 v b
FELILBICRBEEE, XD 7 4 —HRAEEHIEE
RBZETH D T LMLV (Bolinger, 1986),

ZDE T, RSTIZBIT 2EEDEIMHICIL,
EBDO7 + —h 2 LIGIEIHSEECTH 2 L EZ
55,

FBDT +—hREZDEAE

Osaka, Nishizaki, Komori, and Osaka (2002)
(&, RST BT 2 EBEHIHOREHMAEE S IcT
12, EED7 + — A X EHEIEEIco LT
ANEfTih oo ZITRXD7 +—hRIEBL
TS =47y FEBLOBEBREELSE, Thh
RST ZITICED &L 5 ICHET 2 AR L 72,
XD7 4+ —HRAEIEBHE (7 —H RE) I,
XD TEFEOTILNE 18 B BEL EHRE NI,

74— A RER, FEECLOEBOPLEE
ZHELLTEIRSO, Z0FERERD 5,
74 —AREBELTCORENFERMED 70 /¥~
v P EE SN ABEARAL 7,

FEEICLDBOINK T 4+ — A REEEOXDD
focused RST (F-RST) & non-focused RST
(NF-RST) @ 2 "3 D RST SERR & iz, &
112, F-RST & NF-RST Df%/R9,

FRST, XD7 +—HREEY—4 v LB
@WBixTid, LA) &L, —4, NF-RST i,
74— W REUNOBEELS -4y v E BIXT
i, B ELi, 74— W REDUAD Y —
Koy VB, 74— HREELTOFEMMH

%1 F-RST & NF-RST oI

ZTOFHEBAERICEYZEL LTLAZDIT I,
T4 —HR

F-RST
ZOFHRIZFERICEYEEBE L LTLALED T I,
=y b
NF-RST
ZOFHIEIFERCEWEELLTLAEDIT T,
& =4y b

B LUTOSDEEH L, F-RST & NF-RST
FEbiT, ¥—7y FEOXNTOHBMMBIZX
Bl vyasnsksicliz,

T THHABRRST (ZEfR « 2507, 1994)
DANVGREP L0 EOEEAEBEE 29 ViEH
DB20LIFOEBREHLE O/ T, 2EED RST
DRITHGE 2 B L 72,

TORER, 2D RST OB IE, F-RSTIC
HE L T NF-RST CTREZEDOFHERMET L 72,
7, HREHTORBOEVW LD LN, EE
REPSEEHL SRBEOETHBEETH - 72,

7, HEHAETHELLZZS —0RBIZ-S L
T, 2EHDORST EHWBRERICO>WVWTHEL
Too FILXATHE LY =4y FELIANDBIEE
THRELIBALS —20RE L, T3 &
NF-RST &3 F-RST &fhic B LT, A
T —HBEEINLz, &0 IHBRERECRAT
7 —HITEVWDRED Sh, EESHTIE, B5A
BLDSBALS —OBEMHAED S,

NF-RSTR&RHTORAT S —OE#HE LT,
74— AREBER-THET 25 —OHBEME
o7 £IT, NF-RSTE&HETODRAL S —
IZ2WT, 74— A RELZE->THELTVWST
5 — (focus intrusion, #IX<Tit, L&) 25
HEliczs—) zhlADx5— (nonfocus
intrusion, FIX DK HD, #-& 212 FHAEBA
Liczo—) hnfili 35&, BBEAEETIE,
IS5 -DEBICLZENED SNKED - 1205, K
BEBETET S —OFHICENED 5N, focus
intrusion B W2 &b - 12,

DL BHERP S, XhD 7 4 —H ZRFEMFE
BT A&y =7y FEL—HTBEEICE, &
BOD7 4 —NADB—BEEICE L7120, §—4y b
BOBENRBICRAbDEEZ ST,

UL, =47y bW 7+ — A RFEE—FL
WWNF-RSTE&H TR, &V 7+ —H REE
WKEFHERD 7 + —hH A%, §—4y FEAE
BITSHBMEBELTL %, 20 E2EAF
X ICHERICY — 7y MEDNOBEEARE
THETZRATS —HEINLI, Lbd, 20
BOBALS -3, OGLLUFBRERTLT +—
B RFEAEBE - TEHAELTL S focus intrusion
DELTL 200888 TH -7, T DD focus
intrusion (%, EEEETHICHI > TV,

— 349 —



LEESEFRR,  Vol.49, No. 2

CORERE, BEAHEIERD7 + —H20%  ZhZOOEBBERES N,

WA L=RIZTERVWIEARBLTVWS, & RST&MHEO > O X IMRI BT 13 & b
fe, 7x—HREEIEIIEITER VT ES— 1T DLPFC & ACC ItBEEINTE D b N, X 51T,
REZZ o, EEAF TGS £ F  XERASHOLEELTRL TV ARMTE, &£
ALt bDEERIN S, ¥Bk o FEETE/NEE (superior parietal lobule,

MEIREREICE L T3l &k 51T, XEM  SPL) OEHE®EMNED b, L£¥ERD SPL
ROSMBOEBVHRE TR XEEMBICEAEL  OEFHHE®RIE, F-RSTE&MICHE LT NF-RST
BOWBROMEINTER VW ENEHILT KBTI —EBRE ZDOLHERIN, Lhd,
W3 (Gernsbacher & Faust, 1991), L& L, SPL OJEEERICIZI SNV —FIc L D ENTEDH S
K5 S B PSNF-RST THllé T 278V, 11, NF-RST & TE¥BKD SPL i fEEhHEGRAS
Gernsbacher (1990) DT 2 L HUXEEBE BEOoONIORBESAETH -7,

WCBEE L WIBH Tt 75\ NF-RST TOEA K31z, F-RST & NF-RST O 7 hZFhosft
L7, 7x—ARBEBINROLLXOBBICERE B3 SPL OEEZRd, MESTOEE I,
IBERIZ -1 DTH 3, XZEFAH IS HBEZTDE L TV 3 KB o0

N, BERENT + — 7 REBOMGICHIT RTh b, KicRT & 5T, NF-RSTEHETE
2 RLTWB I EE/RLTWS, De Beni et  ZHERD SPL OiEFEmMATD SN, Lhrd T
al. (1998) 3, XEHMBOBEMEVWHEBEET OEFERIEESSEHICHE L CEEARICEEE
i3, OEIUEBREROG R ENEIT 52 &0 TharIENDLD B,
WEETHLIEERLTWVS, IO DIERIZ I IT, MEHTOREOHHEE > VwWTE
NF-RST T® focus intrusion 12Xl L TV 3, ZTHIV, K41z, F-RSTREICBIT B EER

COLSICEBARIREEECEEL TV OFIEEELRYT, KO & i< F-RST &4 T3,
ROMWHHBTEIRVDOTIREL, OELVERE  BFEDO7+ — W ABREFTNEY -7y bEL—
[ e R OMEINTEL VDD EEZ SN B, KLTW3, £2T, 7+ —HhREICATZEE

D7+ —HABEDEE Y =4y FEICAIT SN

EFEDT + —HXOMAEEOIER 5 EiTk, =4y b DLNERNEELE
NT, zoTFMFsns &b,
TEIF— 5o, BEERERERDT7+ -7 HEBED 7 + —H ZAWENT SN ttRiE, HE:s

2 DOBAT EHIFIHIENCREE A RS C &b oz, DHERRERD, HREOBRE TSNS, %
ZhTlid, BEEHEOLIWREICELS DI}, 7T, BRKRcHoOBERT7 + 5 —& LTHEL
O ED &S I L 2D TH A2 b Th, ThICEEDLINBIEBIBEAEBVLD
ZIT, TEI7— 9 CHRONKEBD 7 +— TH 5,
2 DFIT & MEIEIEI >V, MAEEOER 51213, NF-RST &HEicB T 5 EEDHH
Wit btz (Osaka, Komori, Morishita, &  ##E%, FHIcAEED 7 + —H 2DET SN BNE
Osaka, 2004), UITicZ OMADOHEEM[NT 5, %R To NF-RSTREETE, FED 7 + —H R
fMRI i3 F-RST & NF-RST @ 2 &ETRIES  M1EECHET ShZbFICEOLEN, EED
N, RSTEHERET 21D IIXEREIZTD Tx—HAMOELTXDT7 + —H RFE (LA)
READ &M OBES NI, CITH, GEASE AT oNkELTS, TEIEs—4 .y M
LEREEBOHRBONEE NLE SN/, RST RBEhLINOBEE (&~¥) Thb, RST DFE
G, READEH RTINS b Xk TRx BRI, d<FTy—r v rBEZHEIAT S L

ENtz, RSTERHETR I XEZFHALET, 54— THBDT, WBEIZ7 » —H RBIzHT SNz
'y FEEOHERBITR b0, EEEZ -7y FME (B BT ERIER

fMRI 7 — %13, XEFTATHEEZERLTL 575\, TOBITHIEL W&, HEEC
AEpE, §—4y PHEOHIABINKL-TWVS b b OOHBEDETEREARERIT I LICK
LoD, ZNEFNO_>OXE T EIToran, %



R LD 7 4 — A R LA O I FREL

X3 F-RST & NF-RST 4&fic
XEGATHEBZILEL COROXMERY, EREEEAH, MRS
FEERT,

BEEA T 3 XTI, SPL OiEH)IC
HREDOENTFED SN h oty FIV—7 FEﬁ@%E
D SN -, THICH LT, ACC DIE
B EENHTEET VA RE 2, ACC DIEE)IE
F-RST & » & NF-RST & castiL 7o, K61
(&, NF-RST &0 fRIFICE 1) 5 ACC OiEH)
ERT . MOAMAEERETHD, ANES
HEfTH B, NF-RST OFZEENCIE, ACC OiE
BB THERL T 20000 5,

:@g5ﬂNRmT%#f®ﬁ%ﬁmﬁmf
T LN ic ACC DIEB)IEERIL, BN -
HEMTERES I LTWVWSC &%0@#
ﬁ% ACC DIEBIE R SRS SF IR ICBRE T

, AR AS o o BEER TR W B R ICEI

Lfbéu&%mthéou®%®%%i,%

B % SPL I T DD &),

7‘:7’J>¢>7\ FV— 7D K ST, I N EHE

BEERS HENTTEEL L T B D EUTWV B,
%%%%HU%&OL,ﬁﬁﬁﬁfi,&kl
S—EEINML 7, L bENHBELLEAT
I —lE, 71 —H REEREFRTIHENED -
Tos

—%, BBAEIcB VTR, ACC OiEBHEM
BEEE TRV, EV O DL, EEREHE, Xx
ATV BXBEITHE W T SPL 2SERE) L T4 —
iy NEENEEBD T + — N RAEBITLTVWAD
Thbd, TOIHERICHTT 5 & b L,
ACC OiMFIEH b METREB L D LIRS O
B

O LD EERE, KEAHENERED T + — 7
RERL—=RITHITTEBLT, —ET7+—H 2R

— 351 —



DEERER, Vol 49, No. 2

Focused-RST

T DFHIEERIC ﬁ’\%’&%&bf___ o=,

FEDOI7+—hHA

Focused-
Recognition

x B Ly

4 F-RST GFIC B 2 EE O

Non-Focused-RST

ZTOFH-ITERICBEAYEZLLTLAED(T =,

Non-
Focused-
Recognition

5 NF-RST &Rk 5 O

— 352 —



2a L FERED 7 4 — 7 2 AR O P 2B

NF-RST H:2i&%%

EERE

S —

. ﬁ\*\\

L L\
\

K6 F-RST & NF-RST 5:fHic 1) 2 MO iEEfRISEGE 2 il L T 3RO X
MR d, ERIGEESEE, ToRIMEESHZTRT,

ZEF IR OLNEREZDF F5|E T > TV
LT EEIDBDOE D,

T 4 —Hh X EIFEIDKARIR

TE 7 — 5 D SREREN 7 + —h ZDBITIC
S WA RS O &b ook, IMRIICK B
LB S 1d, EEEES T £ — I 2 EZOBLT
DIPAEE & 17 ARIIC B W T, EdEko SPL ol
WEBIZRLTVWEZEMIALMEL o, TD
TEMD, ESEEENL, 74— A REBITTAC
EISWFETH B BEREEGBICEM L TINT 5 2
EMTEBLLDEEZLON S,

—7, EBERHZ7 + —h 2OBITHREETH
L1z, BB VIIBATICRD D B fod
=NE b, 74— 7 RAOBITHNELHRAEE A
TEXTOLHWLEDD, FDRICEH < TR R
ZRLTW5D,

EESERTE, 9—7 v EET45-Tdh5
T A —HAEEENCLT, EbEoBy -4y ik
THAINRIEAELTVWBDTH B, [TEIF— %
DN TEESEROR L L EEROEK R, BA
FOGOBEMZ, 0k EESHEOMIRICLD
BxHIhi-b0Th b,

BTz, 7—F V72T DHED7 + —H
BT A MANERBIZR T, DL 51T, SPL A,
ACC EDLPFCOD % v b7 —21C) £ 3 H
XDF B EDEELRSA Y NTH B, SPLD
Bloxpdychnid, BELRE29 -7y b

EICAEDSBITST 5 T EMRREE 15 B,

D& U HEMEENE, DLPFCItL D 7 —
iy b EEDRERC TR L L DTG LA S
BT EMTE S, RST TIE, EHOITHOWT
Wby =4y VEDOAZGREL LT N
om0, TOBRETE, #EY —7 v biE
DN DTERZINE T 2 BN H B, DL D5
HI4I4EE, SPL A3 ACC & DLPFC &% » b 7 —
7 ERENSH LI LT A b0 EEb
%, I, FEFTET=s—-LENS, #EY)
BHIEDEAR E bilA 20BN H 5, HIEDN S
F CREEE L TWIEWIRITIE, Frfc i A RE T
52 EOMETH B,

EEEETIE, SPLOoBEsEYITchy, H
WLird s —4y FEEMPEITLT, DLPFC &
ACCDR y b7 =2 %2 L— X ITERBISE ST
EMTEXDLHEDEEZOND,

PiEo & 2T, RST OFfTicid, HEEOHIH
MEETH D EDERSNI, £ ITIR, #E
HiE S L THEBED 7 + —h A&, S OIIH
T WRITT + —H ZABITL2D, AMEEE -
te7 o4 — N AEBMEIHT 5 ENEETH B,
Z D& S EEEOHIZE, SPL OEXEE DLPFC
EACCHEFULE Lcky by — 0 2EBE LT
AL TWBEbDEZEZL SN,

KT, RSTRLSTD & 5 B EEDIER
SR 2SR & 3 2 R O I R 2 g c BE 2t
WTE, 22T, L¥FKD SPL, ACCBLU
DLPFC iciEH L TSI L T& 72 LL, 4L

— 353 —



DR,

Vol. 49, No. 2

PREITRERE

/

\

Yii%d)?d——ﬁx

@ (acc)

/
ERER

N
0 ) 0
EBE-2YLY

K7 BFEDT +—n 2 &ISIEEORNANESR

RO BRI SIS I BA S I BTSSR b 3
EENTVWS (Garavan, Ross, & Stein, 1999),
Osaka, Komori, et al. (2004) ®F—#icBW\T
b, F-RST, NF-RST Ofig&#E & bicsy — 7 v

PEOHEFEEZL TV AXMICE L THEEK
DLPFC IZ/EEjDIEEAAD S vle, Thid, B
RBRITBWT, BETEVT 4 5 —E52ES
ZHEEERMLTVS C EBHEEI NS, —4,
HEBR O RISHRTH O BB 0 HIRE DR FBIE CH
B sMENTINTVWS (Fletcher, Shallice,
Frith, Frackowiak, & Dolan;':i' 1998 ; Henson,
Shallice, & Dolan, 1999), T ® & 5 IR
ZHEAS L, HROXMICB T 3 RBREENE
Bk DLPFC O 25| 2 LTV 5 alhEk:
bdH b,

o, IERBEIC X 2RENLFIROFIEE
HBHOFEHZEISEITEVWIERML L 3
(Anderson et al, 2004), A% TN L7 ACC
BEICHEREROTERTH - 7208, £h EFEd
5 RERIGEIR I, BEEOERRICL D = DIEEMN
FlEEECIhz T EEHsN TV 3 (Bush,
Luu, & Posner, 2000), MfESESHTEEL TV 37
B, 7—F 7 AE) OFERTH, BHER)»
CREBEZI LI ENTREING, FER (2006
WIFE) &M & ¥ 5 XEA W 7o RST 2 #ifI
ELHE LI T A, RITHEICENED Shi,

ZIT, ZOEIBHRELSOHEIE 2T EE
ns,

&f%iZ, SPL, DLPFC, ACC %tula& L7zl
DAy b T — 7 BHRETROMHNERE 30,
EUGRESREA MR T A C &b o e & BT,
Fw b7 = EFULE LSRR OB OB A A,
HRETRDERD 7 + — /1 2 0 D %h=R
HEHEL, MAZOMARHELELbDb
Pot, T LIt HRANbI Lzt DR
HIMREE 2, 1TEIE R A — X B 2 &% 9 b
MOEIB Z EDTE B,

X [

Anderson, M. C,, Ochsner, K. N., Kuhl, B.,, Cooper, J.,
Robertson, E., Gabrieli, S. W., Glover, G. H,, &
Gabrieli, J. D. E.(2004). Neural systems under-
lying the suppression of unwanted memories.
Science, 303, 232-235.

Awh, E, Jonides, J., Smith, E. E., Schumacher, E. H.,
Koeppe, R. A, & Katz, S. (1996). Dissociation
of storage and rehearsal in verbal working
memory: Evidence from positron emission to-
mography. Psychological Science, 7, 25-31.

Baddeley, A.D. (1986). Working memory. Oxford :
Oxford University Press.

Baddeley, A.D. (1992). Working memory. Science,
255, 556-559.

— 354 —



TR EED 7 4+ —H 2 SRR

Baddeley, A.D. (1996). Exploring the central ex-
ecutive. Quarterly Journal of Experimental Psy-
chology, 49A, 5-28.

Baddeley, A.D. (2000). The episodic buffer: A new
component of working memory?
Cognitive Sciences, 4, 417-423.

Baddeley, A.D. (2003). Working memory: Look-
ing back and looking forward. Nature Reviews
Neuroscience, 4, 829-839.

Baddeley, A.D. & Hitch, G.J. (1974). Working
memory. In G.H. Bower (Ed.), The psychology
of learning and motivation (pp.47-89). New
York : Academic Press.

Baddeley, A.D. & Logie, R.H. (1999). Working
memory : The multiple-component model. In A.

Miyake & P. Shah (Eds.), Models of work-
ing memory : Mechanisms of active maintenance
and executive control (pp.28-61). New York:
Cambridge University Press.

Baddeley, A.D. Logie, R., Nimmo-Smith, I, &
Brereton, R. (1985). Components of fluent
reading. Journal of Memory and Language, 24,
119-131.

Bolinger, D. (1986). Intonation and its parts. Stan-
ford, CA : Stanford University Press.

Braver, T. S, Barch, D. M,, Gray, J. R., Molfese, L., &
Snyder, A. (2001). A parametric study of pre-
frontal cortex involvement in human working
memory. Cerebral Cortex, 11, 825-836.

Bunge, S. A, Klinberg, T., Jacobson, R.B., & Gabriel,
J.D.E. (2000). A resource model of the neural
basis of executive working memory. Proceed-
ings of the National Academy of Sciences of the
USA, 97, 3573-3578.

Bush, G, Luu, P., & Posner, M. 1. (2000). Cognitive
and emotional influences in anterior cingu-
late cortex. Trends in Cognitive Sciences, 4,
215-222.

Bush, G., Whalen, P, Rosen, B.R. Jenike, M,
Mclnerney, S.C., & Rauch, S.L. (1998). The
counting stroop: An interference task spe-
cialized for functional neuroimaging-validation
study with functional MRI. Human Brain Map-
ping, 6, 70-282.

Conway, A.R. A, & Engle, R. W. (1994). Working
memory and retrieval: A resource-dependent
inhibition model. Journal of Experimental Psy-
chology : General, 123, 354-373.

Cowan, N. (1999). An embedded-processes model
of working memory. In A. Miyake & P. Shah
(Eds.), Models of working memory: Mechanisms
of active maintenance and executive control (pp.

Trends in

62-101).
Press.
Cowan, N. (2001). The magical number 4 in short-
term memory: A reconsideration of mental
storage capacity. Behavioral and Brain Sci-

ences, 24, 87-185.

Daneman, M., & Carpenter, P. A. (1980). Individ-
ual differences in working memory and read-
ing. Journal of Verbal Learning and Verbal Be-
havior, 19, 450-466.

Daneman, M., & Merikle, P.M. (1996). Working
memory and language comprehension: A meta-
analysis. Psychonomic Bulletin & Review, 3,
422-433.

De Beni, R., Palladino, P., Pazzaglia, F., & Cornoldi,
C. (1998). Increases in intrusion errors and
working memory deficit of poor compre-
henders. Quarterly Journal of Experimental Psy-
chology, 514, 305-320.

D’Esposito, M., Aguirre, G. K., Zarahn, E., & Ballard,
D. (1998). Functional MRI studies of spatial
and nonspatial working memory. Cognitive
Brain Research, 7, 1-13.

D’Esposito, M., Detre, J. A., Alsop, D.C,, Shin, R.K,,
Atlas, S, & Grossman, M. (1995). The neural
basis of the central executive system of
working memory. Nature, 378, 279-281.

Duncan, J, & Owen, A.M. (2000). Common re-
gions of the human frontal lobe recruited by
diverse cognitive demands. Trends in Neuro-
sciences, 23, 475-483.

Engle, R. W, Conway, A.R. A, Tuholski, S W, &
Shisler, R.J. (1995). A resource account of
inhibition. Psychological Science, 6, 122-125.

Fletcher, P.C,, Shallice, T., Frith, C. D., Frackowiak,
R.S.J., & Dolan, R.]J. (1998). The functional
roles of prefrontal cortex in episodic memory :
II. Retrieval. Brain, 121, 1249-1256.

Garavan, H,, Ross, T.J., & Stein, E. A. (1999). Right
hemispheric dominance of inhibitory control:
An event-related functional MRI study. Pro-
ceedings of the National Academy of Sciences of
the USA, 96, 8301-8306.

Gernsbacher, M. A. (1990). Less skilled readers
have less efficient suppression mechanisms.
Psychélogical Science, 4, 294-298.

Gernsbacher, M. A,, & Faust, M.E. (1991). The
mechanism of suppresion: A component of
general comprehension skill. Journal of Experi-
mental Psychology: Learning, memory, and Cog-
nition, 17, 245-262.

Henson, R.N. A, Shallice, T., & Dolan, R.J. (1999).

New York: Cambridge University

— 355 —



DR,

Right prefrontal cortex and episodic memory
retrieval : A functional MRI test of the moni-
toring hypothesis. Brain, 122, 1367-1381.

Jonides, J., Smith, E.E, Koeppe, R.A, Awh, E.,
Minoshima, S, & Mintun, M. A. (1993). Spa-
tial working memory in humans as revealed
by PET. Nature, 363, 623-625.

Just, M. A, & Carpenter, P. A. (1992). A capacity
theory of comprehension; Individual differ-
ences in working memory. Psychological Re-
view, 99, 122-149.

Just, M. A,, Carpenter, P. A,, & Keller, T. (1996).
The capacity theory of comprehension: New
frontiers of evidence and arguments. Psycho-
logical Review, 103, 773-780.

Kondo, H., Morishita, M., Osaka, N, Osaka, M.,
Fukuyama, H., & Shibasaki, H. (2004). Func-
tional roles of the cingulo-frontal network in
performance on working memory. Neurolm-
age, 21, 2-14.

Kondo, H. Osaka, N.,, & Osaka, M. (2004). Coop-
eration of the anterior cingulate cortex and
dorsolateral prefrontal cortex for attention
shifting. Neurolmage, 23, 670-679.

A E (1978) #HEOXE KEREEIE.

MacDonald, A. W., II, Cohen, J.D., Stenger, V. A., &
Carter, C.S. (2000). Dissociating the role of
the dorsolateral prefrontal and anterior cingu-
late cortex in cognitive control. Science, 288,
1835-1838.

Masson, M.E,, & Miller, J. A. (1983). Working mem-
ory and individual differences in comprehen-
sion and memory of text. Jowrnal of Educa-
tional Psychology, 75, 314-318.

Miller, G. A. (1956). The magical number seven,
plus or minus two: Some limits on pur capac-
ity for processing information. Psychological
Review, 63, 81-97.

PR F « FRMETF (20000 RST offAzE 2=
BREITER MME7—+>2x%€Y (pp. 214~
223) FERRFEEMTHRE.

FRREET (20000 T—F v s E Y LEEERO
PR ERETER MEv-Fvrx®y
(pp. 157-180) FHEBAZEZEAMTHIRE.

FREET (2002) BOxEHR: v—Fr 2 EY
AL

FRREET (2006) 7—F v 72 €Y 2 RIFTIES
DR BART —F v 7% € ) FLWE.

Osaka, M., Komori, M., Morishita, M., & Osaka, N.
(2004). Neural basis of focusing in executive
function of working memory: Comparing fo-
cused- and non-focused-RST. Proceedings of

Vol. 49, No. 2

the 2nd International Conference om Working
Memory, p. 16.

Osaka, M., Nishizaki, Y., Komori, M., & Osaka, N.
(2002). Effect of focus on verbal working
memory : Critical role of the focus word in
reading. Memory & Cognition, 30, 562-571.

FOREE T - FREST (1994) FeA L7 —F v 2
EYVER — HERBRY —F 1 v 7280572 b
IR BRIE — LEEERFL, 65, 339-345.

Osaka, M. Osaka, N, Kondo, H., Morishita, M,
Fukuyama, H., Aso, T., & Shibasaki, H. (2003).
The neural basis of individual differences in
working memory capacity: An fMRI study.
Neurolmage, 18, 789-797.

Osaka, N, Osaka, M., Kondo, H. Morishita, M,
Fukuyama, H., & Shibasaki, H. (2004). The
neural basis of executive function in working
memory : An fMRI study based on individual
differences. Neurolmage, 21, 623-631.

Owen, A.M., Stern, C.E, Look, R.B, Tracey, I,
Rosen, B.R,, & Petrides, M. (1998). Function-
al organization of spatial and nonspatial work-
ing memory processing within the human lat-
eral frontal cortex. Proceedings of the National
Academy of Sciences of the USA, 95, 7721-
7726.

Paulesu, E,, Frith, C. D., & Frackowiak, R.S. (1993).
The neural correlates of the verbal component
of working memory. Nature, 362, 342-345.

Perfetti, C. A., & Goldman, S.R. (1976). Discource
memory and  reading comprehension skill.
Journal of Verbal Learning and Verbal Behavior,
15, 33-42.

Petrides, M., Alivisatos, B., Meyer, E., & Evans, A. C.
(1993). Functional activation of the human
frontal cortex during the performance of ver-
bal working memory tasks. Proceedings of the
National Academy of Sciences of the USA, 90,
878-882.

Rypma, B, Prabhakaran, V., Desmond, J. E., Glover,
G.H,, & Gablieli, J.D.E. (1999). Load-depen-
dent roles of frontal brain regions in the main-
tenance of working memory. Neurolmage, 9,
216-226.

Shah, P., & Miyake, A. (1996). The separability of
working memory resources for spatial think-
ing and language processing: An individual
differences approach. Journal of Experimental
Psychology : General, 125, 4-217.

Smith, E.E.,, Geva, A, Jonides, J., Miller, A., Reuter-
Lorenz, P, & Koeppe, R. A. (2001). The neural
basis of task-switching in working memory :

— 356 —



FIR D ERO 7 + —H X LIS ORKMRER

Effects of performance and aging. Proceedings Dissociating verbal and spatial working mem-
of the National Academy of Sciences of the USA, ory using PET. Cerebral Cortex, 6, 11-20.
98, 2095-2100. . Turner, M. L., & Engle, R. W. (1989). Is working
Smith, E. E.,, & Jonides, J.(1999). Storage and exec- memory capacity task dependent? Journal of
utive processes in the frontal lobes. Science, Memory and Language, 28, 127-154.
283, 1657-1661.
Smith, E.E. Jonides, J., & Koeppe, R. A. (1996). —2006. 8. 19 =¥ —

— 357 —





