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Working Cognition: A Temporary Maintenance System Incorporating so Called “Working Memory”

Chizuko Izawa
(Department of Psychology, Tulane University, Louisiana)

The Atkinson-Shiffrin (A-S, 1968) model enhanced James’ (1890) dual memory processes (short-,
long-term memory/STM, LTM) over Ebbinghaus’ (1885) unitary process. But, Baddeley and Hitch
(B-H, 1974) attempted to replace STM by working memory (WM).

The Japanese Monbu-sho previously translated WM as “Sagyo Kioku,” but later changed to “Sado
Kioku.” All 30 Japanese-English bilinguals (Exp. 1) and 19 Chinese-English bilinguals (Exp. 2) selected
“Sagyo Kioku” as expressing WM best, and 98% rejected “Sado Kioku”. Results underscore the
necessity for reviving the older, more accurate terminology, “Sagyo Kioku” henceforth.

The alleged demise of STM/replacement of STM by WM claimed by some WM enthusiasts/
sympathizers appears inappropriate: No objective signs of the diminution of STM research, contrasted
with WM activities, emerged via Psychological Abstracts, Citation Indices, and the thrusts of 39 critiques
in Cowan (2001). Both STM research and the evolution of A-S type models continue to thrive with
greater vigor than those of WM.

Definitions of WM differ greatly among individual models/experiments. Such difficulties are
compounded because WM does not adequately describe the psychological processes by excessively
limiting itself to the memory components alone, stifling creative development of this field.

To resolve current terminological chaos, Izawa (2001) proposed Working Cognition (WC), a far
more comprehensive construct that involves all cognitive processes (including memory) necessary for
solving any task. The strengths of WC dwell in its capacity to accommodate many problems/issues
raised by representative models because WC includes all cognitive processes and their dynamic and

flexible properties toward a Newell (1990) type unified theory.
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REYT BIE, WERE DS Rehearsal #58) L ThHh o RIA
e LT, B TEREBLELT, K
6T % & L7z, A-S BEIHEEE ORE Y RFF (Rehearsal
Buffer) D X A = X & 2 fEECHARE(L (1968, RI2, 113K)
L7 EEIC, A-S ®F 5, X Rehearsal Buffer, XiZ
Bz Buffer Model £ b EN 20X ADD 5,

FHDOR LR T 5 DI, Atkinson & Shiffrin (A-S)
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O H, AR—-ZAEELET, WEHELC, AMEI0HEZHE
SEWVIHDOANEEoTze ZD 1 DIKERYIDLE
FEPIMEEE, 18874E1C, » D G. Stanley Hallick > T
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S0k, ZOHBEXOEEEMRICH &1, [{FH) ]
RARBRAR DL otz, X, LABTOAEHIEREELS
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BESDT, BRE—IELCHRET 5, B3, B
DO/, [TEBYE VO BEROIESEO EEZ OB
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Working Memory & HERT 2 Nidehrotz, X, S
[Working Memory] % [{EBHECHE] L FIBRL 7z b4
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TH2 920, REELHE, BHE, XTBEDRE

—196—

NI | -El ectronic Library Service



Japanese Associ ation of Educational Psychol ogy

OB TIHETHHEL, SHBRELICAMOEEHT
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BAth] o C, HOEZDE IZEBEFR,. PEARRES
B3v100% [{E¥sctE] # [Working Memory] DOEJER
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&712] b
bLZINRLT 2L, HROEREMFKEZE S
BMUXNTWEDTRE»AI0, Thi b, Sk
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T HEE 001 ik, THXKFHRERIZEZAL
David E. Rumelhart & #] ££ i« /0 B % T 3 & & fii
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Al & » EALORITEHEEIE T 2 it TH %, b
L Baddeley yRDFEL @A & VESEECIEE D FRASIEL W
%5, EAEEMEHIIIITIEREHL, SHTIRE%
RITE?ETDH S,

B, TOFERELHITNLOKRER, TDIERITH
Maticti?c, A-S E T NVOEHIL» © DIFFFERBRL T,
MEHAZCHE STM OEHIREUI A X » 3K T, 1989041
DR 3THOBIEIRY IR TH 5, EE/EREECERD
HEEHARFE T WA & 13, Bl S REBENL 5%
i U CE AR e 3 AR B FESE SR O % #9100
b EED, EAED (1996-2/2001) FERR12293.05TC, BE120
b L D Z v, 2MHf U T ORI ERIIET Y
HERIX177. 66344 .14, $9 4 0F 1 LGRS e % HEEC
BENB, FEEEZZ0EEREEZIZ»CEEY, B
PSSR I SR BEC THREERIT TV 2008|/ET
b3,

(2812, B-H (1974) 55 A-S (1968) 2 {EM LIz &L T 5 F
#E (BziF, Kintsch et al, 1999; Z55-Shah, 1999) D ZEIATH
FEIXFHIRFE (2001) DA<, Citation Indexes 12T H d]
HETH 3, LiC APA Offist Lt —E L, 20004 2 BT,
Bl MERBB I AT A-S 737013t L B-H
T IVIE276, HEFIFEHMFETIE A-S 231,231TC, B-H 28
733, WH ST A-Sxf B-H »51,9323%41,009C, # 2 Xt
1DLRELRS>TES, ZOMIATH A-SETNVHBEHK
WB-HEFNVZLEEoTWEDRAERRZ LD LEHS
»THb, A-SETNVIE, ZTOEBESIELERL T
¥ (SAM, REM, 2ofh®#) WCAEFELET 5 & i,
FhEESHTHHERRE LT, HBRLEFED Ny 75|H
D1 XERT: 2 EEEZMICEHE L TWwiw, B-H £ 7V TH
Bzl L OEBEIFORBERIE & 2 bV,

Q)2 x5 S B L 7 F B AY 7o B & K o8
Cowan (2001) O E:3F D Magical Number (2383 % 5
FRREIN T3, BEE2RTIFmZThTH 5, %
FECRMEER AR ) R G RATE & L TE SR 1203,
BRTHRMTOHEELBE L TR T2 B2 1M
H)o XHHBFADEKRE (B2 iF154H) |2 Magical Num-
ber ZEEEE L L TR L1z, (- THE W IXEE
HBEEELEERI—E, PR LHEYERIEDHD
EWSHIREEZ2 5, b L, mRE=EECR LY
7z &, Cowan OHFER DA, XiZRFK i £ - T, Magi-
cal Number I * G ZEEEEE LTHRBLED
2TH>>5, TNIITHE, $&E, b ORESEHIE
DA, Eé, BHREBOHECRILODDEBUTV 5,

DIIER—39FTFRD > b, ECIEFEER & (F3EECEM
BEBRLEDRBOIOLIC TR (17.95%) T, 2D 5
4R BEERY, SN EEREE»SHL, HiK
RO A X DR LoD & 35/ (7.69%) 1238
Eixhote,

—77, FCIEMBHRRE 2 SRR L Lc D3390 5
B 293X (74.36%) £ EEIIC S o Tc, B D OFfamid
WCHEBIE (B2, Baars, 2001; Murray, 2001) & %>, 048
HEIES Bz, Bachelder,2001) & L CHETL, EHIAk
UEEEEORME 2 #IT T3,

Z 2R TOME T b EIEEEEEE O ERIZ29% 3
(~7)eBIZT Bk, 74.36X47.69(~17.95%, TibbIl
94 xt 1 B L AR IR ROARE S BB R /R
FTEINTW 3B,

i#, 2 Cowan(200) DHEEEY » 5, b LEHHERE=
EERRER S, HICBERILETEIHIENET IME
bHsr, HBTbo b, ERERLELLETSE
£ H Dz L v, B 21X, Taatgen(2001), ACT-R Archi-
tecture (# 2 i¥ Anderson & Lebiere, 1998), XX Barnard @
Architecture (1999) 12 b fEEEEBDIFZ T 2\,

EN—DL3EROEBNT — 5 - o—H LI
DIAREL U fo, SHHECIRIE RS b EEECIEMRG 2 b XX
B 2 EBTRE 2 bEY, ERMIC, EfiEH
WFFe e 2 Bk 2 6i i, (FEECRBPIREE I3 » I (e
B#EL) LRl TWBDBHEETH 5,

fhonF S KEBRIC O BFE—EPRKE oL E D 25t
57N —7DMOBRDOIERES ® bR T 2 LB0H 5,
RO 1FZFTH+2ZOROME 2R CHEES
bDHH B,

Tekt, EAE, RS, k997, 184E) 12 & hif, Baddeley
1X19964E11 A 18H KIREE RFE TOFHEET, A-SET WV
DOREEE LT, fEHRix [EHEEED o RIFERA] KX
ENZOT, EWEREEEC BV TREBE I h
bo ¥, RAOBECEREREICIFREIEHCBELD
3, XZTOHDOBELHZHBL 2ZET - L, 2D Bad-
deley D ERIZERFHIC L OIEL K v, A-SOK 1 %
BIBA NI (1968, 93E), A-S iz i, 2 DDffEuE
B23H 5, #0121, Baddeley DFRBEYD, EHAZCHE
BRERPEEICA S, K¥IZDIX, 202 29T, Bad
deley BEH L 12 DTH B, 0% D, —EHOWHITHIH
HEE&T, REEHs s —KEPERCETT %,
ZDHEBOERIIEHRRIBICAGIBELESDIEL S,
B L 2 EH—RIPERO—BEHIIHS T E 520,
HoT, 2A-SETNVOREE UTIEAKRIL/AFKST
HEDIHMETDH %,
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BHEOEFFE R OFAE

Working Memory (WM, {E5248) NDEHE

ESEECE & i, BICHF D H S, B-H (1974) £ Y
TTI2TEDORVEABREBL T3 r2bs T,
K2z, BARELRVEREEBOERZE I 2V, [So,
working memory, anyway? (£87T, &id < EEERE IR
fTyy»)] BEAD I DABEOREMZETVEREL
72 =Z%5—Shah DA DR & RIBE, KEFIREH
W TV BRETH 3, EZDET 551, Working(fk
) Memory G D 288 L V2 3 ZOHEOMAE LI
B3 5,

(%9, 5158, Working/{E3/HHEE & ki, 1FE
ORI LHEEAFICLIOIVTHE L, BROEED
AIEZ LIZ>TYH, EBRFHFICLD, [MHEZIF,
F, B, Fy 'Y, BEOMELIBRMEHEOEE L S [H
M7z | B XIICEIC & B RIS, PSR, &
¥, B, BEOHEEDHE, avEa—-F—TusS
Ly Fx AT —5h, FOMEBLOBHEEFECHELHEE
fRREER, Wb El, REEOHEIX, Bz OHEEL, %
DFRFR B RBARETOAHCHEIET 5 ETVEREL, %
DETNTRETEELRBOERE2HAALIBETH %,
H->T, BAER, TFMZLD, EELBOFEESR
%ho LT, 10E TNV EHHE L2 =5-Shah 110D E
gEHLEE, FEESOBENBEHOEREEZH L, D
¥, BEORH, FXEEEMAZEMCRAELE 2 EHY
FISIT Y,

HE DT 5 Newell(1990) DEBEBE » HisL, #HKi—
U BB D E TNV R E L BITIE, B ORI HERGR
BOML2 wEET 20T T, FELBRIGHEIETE
ZREZETNVEREMEL R ITHIE RS KW, ZOFE—%
HelT, —BYCZANhShD, KL IEELROE
B/OMEE R D,

(2 21, LYEEEORELMEIT [VE3EE] O
[ECf8] TH B, EHICL > TIE, fE¥ED Bl SREmRR
A TV B) OHERE O.LEEER I [FofR) 20Tk
T, EEERIT & RIS LB £ 70 FETE (R, i,
%, ERELEORS, RIGOBR, HH%2 2at) HPIFEHHNICS
s %, MR X8I 2 DIEKRZIEECLER (335
D Z & —# (Subset) ITEE R\, > T I DIEEXTH
OLELER %Y [EE] LMIORBEY THD, 2hidh
DHEVICHRONTBRC R VBE T OFEFOH
FORLLFEBEEEL TR L3 2B 23,

Baddeley B &, [1EEiE] 3B THL2ELERDT
W B Bz 11993, 168E), HEFE & & o, Kintschfth
(1999, 438H) K UF=55-Shah (1999, 445F) # Dfth ¥ R T
Hb, Cbrhrbsd, HESXHMS, Baddeley b
Kintsch i & & WH HAFEBWESRAINCK o 72 Bz,

what is

o
Stimulus  [ISan. ISTS ) -
Input | Reg. il
iReg. 2
—> %% &

& «
zp [e— of
b5 S5

" g2
x* : : A
Workir:a:g Cognition {WC)

Response
Output

X* 1 Non-memory and non-sensory register cognitions are
represented by areas that do not overlap.

Figure 1: An illustration of rudimentary Working
Cognition (WC, adapted from Izawa, 2001)
construct, the temporary maintenance sys-
tem [Non-overlapping areas constitute all
non-memory and non-sensory-register cog-
nitions required for the temporary mainte-
nance system including but not limiting to
(a) general processes and (b) task specific
processes. The latter determines degrees of
overlap with sensory register, STM, and
LTM (see the text).]

Kintsch fth, 1999, 438E) EHLTWw3, Lo, FE
(FHR, 2001 XROFHEHE, o T, FHBEREL 2.

SHRIRERRR, $TOIEBTE, 1EEEPEN(Working Cognition, WC)
L KD SN T3 Sapir-Whorf {REC (Sapir, 1949;
Whorf, 1956; Lucy, 1999) Z L ALIE A0 BH BB ITSEE W
WMEEBEND, 5T, ZOSFOFRBKIUHIIEOHE
LIRFEROLITIE, FIFEONR % 5LEEE % EREIC
KT LHBOLEL 3, (AFomEyEcsy, ERXR
R B0 bFECHEHBE TS, ) FFiZ Newell BIZ 2 D53
HeM—3 5T NVERIET 58I, FHREORET 2
2/ LEIER 2 S E D IER ISR T HAELIOTH 5,
PR % T 1o BB e IS i Bk @B 1 1
Iy 7T, ZORMIEEIX, SEEE BRE, S B
DB DIITERIED, Thix I —HRAEY, sh*z
FIFAL T, 1FERERTRLBELERABRBSTEN TS,
®F I, EE, #IR, WM, FEE, BN, BE,
RERT A VELZIZSE LY, RICKLELERE EE#Ho
2BEBEFNTWVE, ZOLEEEE MTEEFEH]
Working Cognition (WC) &3 20DMN L D IERICEKEL
TwaEHEZoN5,

FIROPRE, [VEZEFM]] (Working Cognition, WC) 1%
Ericsson & Delaney (e.g., 1999, 260E) O Ji5k 72 i8F2 D
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EHZIGL 2350 b, MORMSE, B8, N38E
% 4 » % Baddeley & Logie (1999, 28-29H), Cowan
(1999, 62-63E) % Schneider (1999, 341E) IZHILL 2 D
D5,

FICEBREVL DX, LH Baddeley EI<, WM & [&
HEOOBDEWVS X DX, BWHLRM] THHELZEH
LTWw3(2000, 4178), Lo, ZOKE, Wb 2k
@ Working Memory (fF#:f#) % Working Cognition
(#3040 L Rename (&%) LT, IMEDRILEKZ, W
KEFHFKT2HEHET 5,

FIR (2001) % 4> 2 5t U 7= Figure 1 B3 EEIIFREL
BHRIT L, —RC LB REBN S A 2 v 7 RS/
HTHDE.EBERLWTEIIL TS A-S ET VD 3K
B R, ERIEEEES R AL, EEFAERLE
SHC IS 3MAREERT 5, BEEOBE, FEZEA
DAEIRUMNBREBEOEZ LI, BIE, F
#HeE, BEOEEBEEETE, BE, SRR ER
EFiRAREWwY, BEMEBOEEII/NSw, EI388L
WEmRRR, BEHEET 3 HEMECREERETOE
E=THBREYEEEOEHSAE Y, GHEERD X
DLEBDRL, BEHELI LIRS,

Figure 1 T, AEMH ORI I ECIE (RIFEH, M, &)
SN OLBMBREE2EL, TASDO@RBIZIZIRTOa
yho—n (hREUERM, BEE G5, £, RULHB
), ¥EMAL, SRERREE I SESXRTIRRE RIEaHT
LIRS, SERR, BRME, ERR, TR, K, §HE, HEOENNOM%
ZR, RISH, RURIEYT 2 A0 CEBHEEG 2 D ~T)
2L,

o T, YEERRENZ, [HERE OMERERT LB
AL VBIRLERT 2BBOSA F 2y 7 (E#HY
%) —RER RIS /R cEETE & 5, FERA
iRV EVHBERERT 2 200 0H 5, £D 1
2, —RERS T, EFEAERCICHT 5, MUIZFFEX
BEFNCEHRERDTH D, b LEBEEFELXEF T,
BUROBCEAEROSRESER T 2, £h LD,
—REERD AT 2B —LIcBEERCTE, B
BDHE— LIz e T VICERERELENTHS 5,

Miw, VEERHMBRESDH 2BECEREIRETDH 5,
2% b, Newell iIZf> T, HEDIEEDRE DREBREMN
KRIGT 32 BBEBRENE S WC, EXERHI2514 )
Sy I RBRIORIBTHE, TORFERENHEZ S
BRI, BADENEDLODOE, FERROMEEE
bDICE B, ¥-T, —EETH-TH, LETERD
F~_TIZ Expert (ZA) O&AMEWL i, Novice GEA
NXFK) ZENEBEEL BBV, TABICIERERA
BZAEFEADOBICEENC D ERIC D S 5 (B2 Eric-

sson & Delaney, 1999 2M), XHB R FEEH R B,
Lovett, Reder, & Lebiere, 1999; Young & Lewis, 1999; Ericsson
& Delaney,1999; Schneider, 1999; O'Reilly ft1, 19990#01%) & &t
BATE 3, (o CHREOBAZE bIEERMME LY,
BRI b, BT —% —»56 b (B2 Engle, Kane, &
Tuholski, 1999 ® 47 Baddeley & Logie, 1999) FIRESE < E4BA
NTE D,

HIROEEBMILEOACHS L, L O K&K
L&THDE, BEOMDT — 5 —RUHBHLZBEDLH
B AHEMICMETE 3, fIZ1E, B-H1993, 1S3 H)WM
DIEFR 2 LW DI IMEETANC b B 5 . FF2E/EEC
B RIS RI>TW S & T 5 (BI& 1 Anderson,
1983, cf. 1993; Avons, Ward & Russo, 2001; Cowan, 1988; Crow-
der, 1993) RfR L », & - BIAGEL—#E @ < (Cowan,
1988, 1993) &b, TEERANCTELR X DIEHND W,
Schneider D% + EHIECESRER R T 5 BEHETE I
M BEEO—MOARLTET I RMEE L L (R
&5,

FhE 0 », EERAIE Baddeley (1986, 135H),
Logie (1995); Baddeley & Logie (1999); Kieras, Meyer,
Mueller & Seymour (1999); Barnard (1999) % 5354 <
BEEE LY bAOEZ S A/N—LTWw3 (Figure 1), X,
Ve TR (remmo—3) IT RIS EEE L 72 b O (8
&, Morra, 2001; Norman, 1968) & 1 2 Ei%°, {EZEZXITIZ
I EHIECE LR AMEROSLE (B E, Ericsson & Kintsch,
1995; Baddeley & Logie, 1999 ; Cowan, 1999 ; O’Reilly, Braver, &
Cohen, 1999; Taatgen, 2001; Young & Lewis, 1999) & 3 % R.f#
bHROEXEFHTEI K ENRZX D,

FIEERABWDLY 3 [EE] s Ilbogwn
DT, FOMDFEL DBHEHZ R X BRENEF D,
% 2 1¥ Cowan DF < [YEZ | AR N2 THIEH
LGB E e o, SRR EXLEBO—ETH
LT B8Y, EERA (Figure 1) OEIAEROE®ER
UEEHOREIWC LD L CHHEMB D, X, Engle it
(1999) 1= ki, SEIAECHE L MEHEE (ERRmo—K) &
Bk H 505, BIOWEBIETHL LT D, CDERD
b1z b Figure 1 OMEIAECTE C EERMOES, FHE
BEOREEZHRAL T RUML —BT 5, ZOFRVEB
I DEES R —EhOTEOFIc T > » D H At
EF ) Bz, Engleft, 1999; Cowan, 1993,1999) & D b
B7F—%—96 L XFHFEZIT T3, ETEHE L 1EE
ST (FEEMo—8) 1307 & bEAENTIZIRIL U 72kl
R4 TdHh 5 &£ ¥ % Brainerd & Kingma (1985 %,
Klapp, Marshburn & Lester (1983) 23X WHITH %,
Martin (1993) b EMEEZE L D O T —5 —» 5 b, il
R FERERRECEREL RV EMR LT, o
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BE O EHR BIE

DFERITFRLZ K2 WP VEERMOBEBES 2L T
%,

EZAT, FRRBOFEEZTET 5ET )V Bzl
Anderson & Lebiere, 1998; Barnard, 1999; Taatgen, 2001) |3 &
s b, EERHNTZNICHES Vv (Figure 1 2H),
TESETRH DOBEE PN TSR & W S B T v o
5ThHb, HL, ThS5DETFNIEZ, EHIESERL
L7 b DDBMERHES £ T2 HDBHVLDT, ThX,
TEERMB R E SR Y, Hh {BBEED<,

i, RAEDIEEFHOHE IIFE & L THICHRENS
bOWME v, FHEFOLEBE 22 (B ©
HIRRE 3, KIECHELZIEARL, [F%1)E Lick, LUH]
I TH o 1o $x OB, B, Rz &g
L, ZDT —F —IHHEDB DIz,

fAlk v b, TEEFHEHNL, fFERLEE D bFBREOLH
BEF L VERERET 5 L3, EEHEPEH, =F
-Shah & B#§ L7z Newell RDK & 22— U 72 SR EE R
BRI IX, BABKREIESR, ET NI VRLIBED
MESEERIL 0 b, EEOIEM 2P T 2 K& 2[F
HFH ] REATHE, TROESPIRESREINSED
TIED» 55 b,
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