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K B OB F

F

EERE DR bhicARERE, SR EUEBROBRLERC I T« DRELRE
DB IMMRRIGE LTRET 5. /RERVEGHATRU I BIERCLOBRET 5 RIGDO T
BICBEL T, AAREREO D OO DML, SRBHA L Db h B LIRTOE ORIk
B (L, RUIERLBHRTZ) LomMENKRERPELYRITT, AFBTIE, ThHOERO
ThEERTHICE » TRERESNCRBBET =71 % 3BRISE L,

B, AREROFEROCEGRCET HEROTh RO L LERLEEFALTHY,
Shannon (1948) DEFMEEMC BT 51EH, HiHE S EEOBESELFLE L UBR IR,
HEWAE 7112, BROMIICH > T L O DBRECREZI W AHEROEEE L TORE

L, Von—HAicfREIRB IV br— « TR wARINL T, Atkinson & Shiffrin (1968,
197D w X W BRFEIhic, 20X 5 hEBRUBETNERETHI LR LT, /RELDH
WMEZORBC L > THbhBEREORG, L£EHOEROTI, HRE, BHROEE, BRE
FOiE - EHIECIR « RIIGEIR O 3EORFERE, REBEBEOER, V)V — 41 E0B&HHL
wEh, ThHoOBEDZLELRRTEH OKBMEBEEI /RIS TEL, LiL, ZoFERLE
EFML, BROFHZEE—FACHEELTE Y, BRIk ENTIEL 0BRSS, TEERS
BYER LAV, EROCRE LE2 B ERNCIERIRR o EERY 88 LE 5
WCBEI W TEL; O X5 IeERLE 7L OR R, LBAREOHES (Craik & Lock-
hart 1972), BB T B a v itre—n « e w2x0&EH (Bower 1975), KRNBERZEL DI :
BMEhTwb,

£ 2oRAERCE S T UL, FRUBEFACBTSBEHROMACEbbRT, LA
WM RPERE LB L ORISRz ME L, BT LVOBTRIER Brrobhcd il
D& S o IERERCTHRERICHTHREENR L VE S X5 K ERHUER TH D A F — <
(schema) *BERTHIDTH%5, ZORRBERIXEFECRIE TGS BRODE T
% Bartlett (1932) OB RIS bR 525, HE, RELLERME LTEOL Y EFbhH,
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Z DPHEGBBIC DWW TH ERICEF IR T 5,

31y, RERRE» LEMER BRUREA~LVOBEROMN LAk, RERELORE
BRLVOIE2OEROTIEEEL, 02 90N FEHERCS - THEIRD T
HPHRBTH D, ZhIIkiEHRE REE & o ZHFAMAEBCER T % 4 © T, Norman
(1979, Norman & Rumelhart 1973) % bottom-up & top-down =+ 5,., Neisser (1976) i
perceptual cycle & i L, #FSRIEHOEME & BIIGEE L 0FE L R L ARANR IR T
Voo ZOIBERIEDOHERNLE € 7L L NAER ORI L M L, BHLHERUEOEREY X
CHHALTWB b0, HRELEMTHARLETS i/,

AR, HHROAEE T VAT DRBCET S LR IBOETLLOWT, LOELBEERY
FDBEMT &g o e ERIPIFRIC oW TS A Z XN E LS DTH B,

1. BHRLEBETIL

1.1 EHRER O

Shannon (1948) 1 X h Al S - BEHRERIIBE X VW ICEECIT W85 0 L\ 5 Bl
IR R BRI T 5 AT BB S W e BFHER Ch 525, HRERCKT 2BRRIOBEROFFLF
D&, EREOLEFENABCLEASHERA I L, BREVIBE LT, Ra2 R %
METHEOFMTHHH, & FF XFL HxORBL > THbRLIHAL HWHX
EHE®R L VP Sz, Shannon OFEHE X EROERBLES LV WER L SRE
BELbDTHD, BHHRERCLOEERE—BETHH L5 LAk 2, Miller (1956)
FEEERFIOES EROEE 1 LT YD OFEHEREC L > TRETH I LERBEL, 0¥
HEREOMEIRFEOWE T 2 RBRMPIR S W TUECHV LR, vz 7E@ehii e
L= BRF oA (Mizuno 1975, 1976), s (Miller & Selfridge 1950, Deese &
Kaufman 1957), =cpfet (Aborn & Rubenstein 1952, Miller 1958, Kuich 1970, Ozaki
1974, 1975), #AfHic>< FEkME (Glaze 1928, #gAk 1950, HgA - &Il - Gk 1955) &,
2 DFEFRINDOE T HEROERIL & L DORINCH T 5 REFED, BHREOB AL VRFS
iz OKEP 1976),

—7, 5L, XFEPCHFHOERINIEEOMTHY, ZhbolFhri s iLFRIN0O
ERENFHERLICLDOTH S, FELL, BREMNLLOFEDOHRRC L - TERBTH L
ThH, FELLOHFTR L > TRHAIKLIARLIEKHNT S 2 &2k s, B, REB#o
LOBEEE, HEMNS SR ERNEES T ThAIOFEC L » TS bShb o L &
70, H—DERTH-> T EhEHI FEOWBC L > TREFCE L CRLZPELY IO L
M & (Sperling 1963, Conrad 1964, Conrad & Hull 1964), & GEEE T 5408
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BilodhEiz oW TH#E Ubhie (Kinstch & Buschke 1969), U UE#ogFE(biz LT
BIE Lcb DT, HoAK « rH « BTG « A (1976) 3 FLERFAE & —ird & Ciles
DEMRRCBE LT, BREROFESLORFICRELFEYRIT T LRI, b, JE
BEBNOBCEELELCLERL, BRTOLOOHBIES TH D ARHELIRTAK & k)
RERIEI L ORM LT, ERELENIOEGC—BFERF I AR R L TR E %)
ReET5. COL5RBCELTCORFIOHFSL, £FFHOBE, BROITEHLFEL
EHBNESZNASEE, FSLcHLTRBRFITRESEOFEIERIRLTVS (A -
1984),

1.2 Broadbent o= 51

Broadbent (1954) (387 % 3 B, flx1f 7-3-4 vs. 2-1-5 ¥ K Hic AR L H hifd %
ROTHR ELCHAEShADE, TRCHAEFOE LbTHA S 1 7-3-4-2-1-5 % 2-1-
5-7-3-4 TH - fc &\~ 5 —@ D Dichotic Listening EE DR ST, £ERIT 51EH
O, BEEC L HEMOBRBECERL, YF2— v EF L %4RIB L (Broadbent 1957),
M1ermTmd, YROBREE L ZohEELh TW S R—LxHniez o7 L, HHRO
mh,&ﬁ,%ﬁwﬁm,Uﬂ~#w%@§§ﬁ&ﬁéwmmiﬁbfvao@%mihmmm
(1964) »EEOESIC2\WT, Rundus (1971) 230 ~—9 12\ T M 7e ERRIBE © 1T
-1z, Broadbent (1958) it obic e F L2 HE L, FHICFIRCE S I BE Lk, —
OB ECEHAPERT D AOEROHIHERE (selective filter) &L LTHEEXEL X, &
Bic—H OFEH b OFREY AE LTV AH, HOE, b OEEE IR LTk LB
b S-system R #RIB L, AR AT P-system &3ttt d R T 2 ERORFREC X -
THEIhS SP =570 (K2) 2B L,

A B
I
l |
( T— -~
-
l

Fig. 1. Y-tube Model (Broadbent 1957)
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OF PAST EVENTS
1 T

Fig. 2. S-P Model (Broadbent 1958)

1.3 mHiEdRE o #

Broadbent (1958) » € FLic/R&h 5 P-system 11 HROBEY bORERECHY, BE
TS EERC YT 5, Ao s REREORE X b 1 KREE (primary mem-
ory) & 2%kECIE (secondary memory) L XB &t James (1890) iwig&v R+ 5, FOH
Peterson & Peterson (1959) i 3o ¥ (ex. CH]) # D C/R LAcEBK SHEFEY 3%
AT oA b r ) —ARELETHANE LS BEIRIRE, £O0FFYEEIRL, Z0X5K
U TR ) ~— v APk LIckER, Ebbinghaus (1885) oimafiihff & 1% R7c 2 fj¥F
Bid b0, 18WNICA U3 SAYHH E LEERBOFEELYH L Lic, A URH
w Brown (1958) & X MfRIcERH CRHADETIBHEAHRE L T2, ThbD RBFHE
R RIET Y ~— A OEBEEAYRRCERL TR ), REPRAO Y ~—y 2T 2
ZERE o> TCRIKEOEREDOHAED L I ERTIEDRN D) ~— VB AT S 2 LA
5 2vc X e (Postman & Phillips 1965, Rundus 1971),

Waugh & Norman (1965) i216DOHF#HERRR L, EEROYF LA—OHFERD 1K
Sw 4 =25 Probe Digit BT X -, M hHMEBL ) bis LAWAShAEADM
Kz ko> TEHPELDC ER2RL, 1KREROBEOERE LR Ui, K31k 1 KERCA -
o BB D —AY ~—H A L 5> T 2RDBREEIH, MASHINLBBRERLILLDOTH

fr—1

) .

: T A esccrcess >

7 MOLGE/ | PRIMARY TRETTERRS SECONDARY
/ 7/| MEMORY MEMORY

7

] L

FORGOTTEN

Fig. 3. Primary and secondary memory system (Waugh & Norman 1965)
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1.4 BEREOSHE

Broadbent (1958) o S-system 1z/r &3 RE BRI o8& % B\ 7 Sperling (1960)
Lo THLAR IR, £REE CRENRBOBAC L > TLSFILrFBETE K »tD
iR LT, Sperling 1350 3 ) BEREAR L 3~12BOXFFIOAND £ DA & @i <& b
EEBECIVERTAZ LRIV IFZFOBENTETHSZ LERL, MWDo EHDOA4
3% iconic memory DFEEER LI, BEERIBIC X - THELUOSHM % ~$ echoic mem-
ory DFEMNRS (Pollack 1959), IR b b & & VRIS L SRETROR
EVHLMR L5 T,

1.5 Atkinson & Shiffrin & multiple-store €51

REEE, SRR EROTRC L VSEESh, ThZhoBlROEORICHET 5%
DEGERBRTiebh, £ 1LrnTm BERR AR RIERL VS 3BORFEREO
B e Shvie (Craik & Lockhart 1972), - h & o REESELIEROKACE - TH
BL, V=L ROV ~—H %243 5 rehearsal buffer oS5 %xEA L0 X 4 15
- Atkinson & Shiffrin (1968, 1971) » multiple-store 51T % », = = T Broadbent

Table 1 Commonly accepted differences between the three stages of
verbal memory (Craik & Lockhart 1972)

SENSORY
FEATURE REGISTERS SHORT-TERM STORE LONG-TERM STORE
Entry of information | Preattentive Requires attention Rehearsal
Maintenance of in- Not possible Continued attention Repetition
formation Rehearsal . Organization
Format of informa- Literal copy of Phonemic Largely semantic
tion input Probably visual Some auditory and visual

Possibly semantic

Capacity o Large : . Small "~ Not known limit
Information loss Decay ‘Displacement Possibly no loss
Possibly decay Loss of accesibility or
, ’ ' discriminability by
interference
Trace duration 1/4-2 seconds Up to 30 seconds Minutes to years
Retrieval Readout Probably automatic Retrieval cues
Items in consciousness Possibly search process

Temporal/phonemic cues




78

SHORT-TERM STORE

(STS)
SENSORY REGISTERS TEMPORARY

WORKING MEMORY

[VISUAL | | | rooeemmmmmmmm oo LONG‘?E%% STORE
ENVIRONMENTAL i L
> AUDITORY i CONTROL PROCESSES: | PERMANENT

INPUT | EHEARSAL | MEMORY STORE

. 1 . !

: { CODING !

HAPTIC 1 DECISIONS '

E RETRIEVAL STRATEGIES !

i d

RESPONSE OUTPUT

Fig. 4. Multiple store Model (Atkinson & Shiffrin 1971)

b E B box ®FANERRINL, ThiRX b ETXTOMNRBERIETREELRCAD,
BREOBERMEY & nWBRE, BELEONMEEYZT o bic R A%, FEE
BWTHD TEMZE L DRENEL, BRIV ~—H AL L » TX W EELRIMERE L 1EH
NEEE XN B, Crowder & Morton (1969) wx X h 5 PAS (Precategorical Acoustic Store)
RRELEOZ DO XS LY RT DO TH B, 0T ARE W CERICRGERE b HHIRE
~DFEROWN, FBPERC BT 5 ) ~— A BEES, HEROCYTHOBEROMhIEESh
T b,

2. B R B

3

2.1 {X (A% —=) &ix

NEFHROEANCIT D EROTHICER L, RBRIEOFELHET 5 CRE S W iclfk
WFEF AR L, i, REROAECEE L RETRIEEOREEA LS ET LD
RER /2 b O RABEHRE S ETATH Do

BRI, OB, R v ->kHRRO» 7 =) Bi& X 558 (Rosch 1973, 1977, Bat-
ting & Montague 1969, Rips, Soben & Smith 1973), (2) Bartlett (1932) o EH A FiFT£
MEB O E % b, ZE A+ — ~ (Thorndyke 1976, 1977), = 7 v 7 + (Schank & Abelson
1977, Bower, Black & Turner 1979) &#HES L XRBEBHCET2 0, RU(B)7 =
P &g TR E LEAS Ly 7 20 48B4 5 b o (Reed 1972, Labov 1973, Posner
& Keele 1968, 1970, Hayes-Roth & Hayes-Roth 1977) o 3fEwc K35 = L2k 2
(Anderson 1980), A F — = Lt~ 2 DM (feature set) 1 X » TE U ABHATH Y,
BARRDO 7 7 T) DXL T, NAWCIER TS L bHks, NERFHRELB LU BRI



79

CELFRETH D,

2.2 A¥—<DOHK
Posner r3t[#F%e% /2% (Posner 1964a, 1964b, Posner, Goldsmith & Welton 1967,
Posner & Keele 1968, 1970) 1.9 Sk v k5%« 0 SXH X EERY & LTFREFh—FDH
A S CER S h i SRR R (ER LTc, Posner 513, #A L LAEREREY FHIIRRL
LeBECS, BARBHEE 2 OBRERMCE S L/ V- TG ETERTH D LR,
SRORMEEAT 5 2 210X > TR L A% — <25, D U 2T E e » THICHE
ZRITTZ LYWL L, FAffic Reed (1972) 12, nofE, BoEX, BoORE, HoO
4 BRI L - TR S W RN Y AT, #ROBERRE LB AR LA Sy e LTaEm
BBTHhDHZ EERLI, BT,
73 71DKEYa— 30F zE e @k 5= A
77 720RE € 50 KFE BE &% YITE

EWVo o 2fD 7 7 TOREDHH AT L eEST, BEAZ 22907 — FGHEL
Y, BN -TOEEMEE DL N2D TR b 21 TEBRIRD 2 &L LAHETH 5 (Hayes-Roth
& Hayes-Roth 1977), |
Thorndyke (1976, 1977) X ANEHR L EAT T % BREME T 55D & D —IREI /830IRI: &
LTDOAF =< OREYER Lic, HILEOEMIMEA DX DBRDOEMEDHIe b, RS
NBICETTHANRE OBE, Feldfigs bilah s #nClgr b air@Bchsr by
ERICR LI, X, HRXOBBCIBREINEEOHEREOBENVUNEATHD, Thb
OBRTHER I D HER S LR E U CIRAR LR S W TH A BRERLEET L L,
X OBBRORFICRT 5 RIPGEEOEEM %5 U e, Bransford & Johnson (1972) 12#9130
BILOVRAXELPHE L, COXBEORNBEXLTHBLICKRLEE S ThuviE ¥30ike LTH
WT, XEDHBROBENTORILERIEAF - I TUREINRDZ EBR/LEL, XD
X5 AR -~ DFBI—EORBRMOBCIFREL, RILAF—~olci-Th %
DRI MET S OKEF - KB 1982, 1984, K5 « KE 1983),
IRHOWENDLIHLM ML, ARLLDOANERIECEFEOAF -~ LOBELVL
mﬁﬁﬁm%ﬁﬂézamm%&voi%,ﬂ%ﬁﬁmgdbfﬂméhtﬁ@@x%—vmﬁ
WREBAT—20hREBEL, HLLANIKIBEROME - B - TRECHELRITT &
AR, AF—<HELIFHLOEREOTAFAC L » THELL T, Blb, AF¥—=&id
RIEERAOREL IR ERERTH D, —HEOEEL LTERTS C Lic X » TEEF#RIC
st A2 ONBYAEICT LD TH B (Norman 1979), Brewer & Treyans (1981) iz,
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SERERIIA F — v 2 EHAC L TAN I RFELI G FILOANERIIAF -~ LD
GRECHEHMBR IR, ANBERIRRCHRAThICY, BrAF-~HIDPETHZ b b5,
AR =T RESSBREBEVECREAF —~BEELCEROBRREIBR B DZEDAF - <D
Brim Ui,

A% = < XEBEDORIHIAC X - TR S h 2 BN BRI R A RIT 5 HFEL LTiEk
HRINTERD, COAF—<EHERLTOABEEYEETAZI L I-T, A+ — <4
BT B EDNSHBOBETHS (Anderson 1980),

3. HMEMLTHERLEET L

CHERAA, HRAEE 7 A, BREDE S ENEEE L TRIREA~ L VO AN
BHROMIhHBERCHIHLLS L+5RATH D, —HORKEHRIL, AHHEREEMIELD
REBRNC T RUREAANBRCEELRIET LoD LAMD A OBEHRO A LT
gL T\W\W5B,

Bl 5 EEM B, Ebbinghaus (1885) A RGO BBy BT 2 A EE Rk
R TIRDI L5 & EAMKD, Lo LERIY, SERMEHmME Lok ¥, Ri
Db O, FHE BRFORMEIVCThIRBERELFELRET LR REA TV
(Craik & Tulving 1975, Morris, Bransford & Franks 1977), #ALRIEELTTH b &
FRENERTTSZ L L » T, RETREOBE CRIRE L ORABRICE S BROEMR
SN UH0HeME R Lic (BEA < JIIE 1981, #HEA 1984), Z DX 5w EEEOME « 50IE »
BREFEOBFRABICE L L, 2HAUEOBEROTHEBET 2 E08ESTHY, ThbH

Input Response

Perceptual Memory
vectors
, O
i?;srxition Naming Gz Decision
store process : D process
Yy ?‘
L] )
Sensory-memory Long-term Response
dictionary . memory . alternatives
processing
C AN )
Y
Perceptual systems Memory system

Fig. 5. Information processing Model (Norman & Rumelhart 1970)
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SEMANTICS
PHRASE . < D>
CLASS

WORDS

LETTERS
FEATURES O

SIGNAL

SENSORY MEMORY PROCESSING
e —
SIGNAL 50 1) vers SCHEMAS RESOURCES

MEMORY SCHEMA ANALYSIS

Fig. 6. Bottom-up & Top-down Mode! (Norman 1979)

Object

(available
information)

Modifies Samples

Directs
Schema Exploration

Fig. 7. Perceptual Cycle (Neisser 1976)
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HOBROMNEHET HRALENREI LTV D,

5 Norman & Rumelhart (1970) 23R Licd D TH B, ZhiEDO—FRAERD N
DHEMBE LICEHRLEE F AR LT, HArRCTAEROTAIMES LT D, MER
BT T A A ABRE, ANER L EHRE L oORABERVCRIGERDBRAEE S TS,
Fic Norman (1979) i3, HHMBIC BT 5 H BT CICAZEEREZ o2 L 2@i L, X6
RT X 51, ANShEERcET a0 L, FORY LIRMERE, b4 L2700 & Offif
BEOEE A ISR L, Neisser (1976) X, W 7wRT X5 mMmERELERL, MEOE
DIRAER & BHIREAD A+ — ~ L OTEIFACER Lic, Shbo 7%, RRICERL
BB EM R ERAEOBEY ISHBLTE Y, SBOERMEN I TIFINS,
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Abstract

Information Processing Models of Human Memory

Setsuko Mizuno

Human responses to stimuli are influenced by both the information obtained from
stimuli and the information from long-term memory already stored. From the view
point of the flow of information, the models of human memory are classified into
three categories; the information-processing model, and the schema-theory model,
and the integrated information-processing model.

The information-processing model is formed of both plural memory systems and
the flow of information through them. Secondly, the schema which is the organized
information within long-term memory serves as the frame of reference in perception,
memory, and understanding in the schema-theory model. Finally, the integrated
information-processing model consists of the two models mentioned above. Two
kinds of flow of information are supposed in the integrated model, one is the flow of
information from sensory memory and the other is that from long-term memory.
This model explains well the complicated flows of information, and should be con-
firmed by further evidence through experimental methods.



