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How Cognitive Psyehology Has Developed:
The Fixation of Belief and Mental Models

Yutaka Sayeki

The present paper is a part of the rejoinder to Nakagaki’s
1987 criticism against Sayeki’s concept of feeling of “indeed”
in deep understanding, Nakagaki (1987) argued that mental
models proposed by Sayeki for understanding (1) the area of a
parallelogram, (2) the direction of spool movement, and (3) pully
movement were all not only full of contradictions but also were
not supported by any experimental evidence and that a feeling
of “indeed” would not guarantee true understanding.

The present paper shows that the mental model by use of
of a bundle of paper for understanding the area of parallelogram
is quite consistent with the mathematical concept of area in
terms of integral caluculus, and also quite successful in teach-
ing its formula. The rejoinder to the other points, i, e., (2) and
(8), are not included in this paper (to be published in Studies
in Cognitive Precesses; 1988 Reports of Sayeki Seminar on Cogni-
tive Process, Facuty of Education, University of Tokyo), This
paper focuses upon the development of the concept of * mental
models ” in cognitive psychology, and its relation to the philo-
sophical concept of the fixation of belief (practically equivallent
to feeling of “ indeed ) in epistemology,
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BT, B Bz RE L] ROCBRCELRMETS X 51 LLs)5 .
Iote s b, FOWROSBLEL T L THS.

(5) T oWT. FEEIERNEVEFCL2MEORBIELT Ty
FHOBEW) wpFbhicz bicit, FERE-> TENTH . Zhik
BBOHEME XL SHELES N REOT v v cizigEcX e
Vv WBIEA TO o h s ) BT, PAMIEOEROARLEE L
ECLBEIL20% AOEERTHSD (RIKATLO omop0B). BR
EETIE, BEOHEET A PRI~y FHEEL ED TH D, OF
D, =y FHOMOMNREFBLE-TWBEdDE, ThrhThHL
SELT FREDHE i >Tws o0 REBReRL, BoloEH
X, 2STEHELSBLRT, KUl TEhKRELTmotzl, T hHEL
Ieotel O3 bunhniBiTel. BRI, T0H Y E TR MR
DY TATIL28% DEERTH -, BF] 2FHEL-EET
DEEBRFETIZOE0% THole. dHHA, WEHEIBEANTIZ—Y M5E)
LT, |

I BIXIEEH 60% wiEed, chbi IbrEModkiElx
WMEBT21D0BMELTD TEFL Hstie, bz 6cmXx8cm DFeE
L, ThEw TR L4250 (83 a), BFrRBOFU -7
D13E D TEBEHCER IS (E3 b) (blehie, FANELEHL
T3EDLER, BTFRO sk IBRBOLNEAS.) ZOREOHKE
A ERNT, PHBORETII<y FHEMERIIIELETEETEL XS
it

XC, FEKTIZIWS. TRARZ L, FAEIMOBEBAED X
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(b) THAER] %4lcEd s TEFR] AT -0 A%,
X 8 [AER] X A2REBOBERDIEE

RITHHZEBBTIOEROEFALDONL, EEOEFALIDY,
BN DRTL, XALCHEETROTHB. ] [p. 101] LirL,
HERROBERE ZHFLEA S0 {EROET NV CHTHEAEORBEL#H
bolcZ Edblebic, #Th e & SEMETEIBEED L olcdb ok
b, TEZThwnd, FEXRL AR SMAERRECHT, il
PHLUAEZ L EVoTFET L, 30% BT ES (544) 1 MM
A1 OBWEDBEHRTD, FARLEBLAZH - CELCHTETS. Lird
ZOBERIZCELETHRIEEDLLARL. LL, BEREEETCOEREFT
X, BRIEZERI MU% %THY, 1FRCEROTAIPEBLICE
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xT%, 8% DIEER (HEIEE Tz 78%) Thole. EHR I FT AN
TED, SEADERORBEN EHLDTEL, BREHOEEENT AT
TH 20% BEOFNOFELbh, —FBTLILELBEEILINLah

- 7.

FIEKAHH LT3 TREEoEB R OME T 5 4] [pp. 101-106)
B IO FEOEFO MEFE 7 1) [pp. 106-110] w2\ T EAD K
1z, EBoOMATHEM (1988) ¥, RE L LTE, hERI s
LTy hTFTunsiki (19822, 1982b, 1982c¢, 1983) 05| AEAT D
MR5t) LB R T T BRORYIL B LicbDTths. K
PEAAD RET S TF A2 OERMESR [TEB2-T5] Ea TR
HBEFETS] L3hpow, L THksTuin] OTh
5. |

3. THNEl &V

FRIEER S OEIVET DB O REME] Wk 5 EKO#HFIE, #H o
AL E D TH > T T, Thicd &3 @mo BRSOV T
R#OL L5 b7k, Lvl, HEENZZCRIhD [HEAOMEH]
DEREZBLTHBZ LOTELFEREHSOREMCHL T, SEIH
DIt Y KBTI | |

Zoflic, B e THE) Lv ) 2 &ifh b2 T RALEEH %
(Ubé,%ﬂﬂ%ﬁ%)k%%:%ﬁ&bf%t#av5:&momf,
MBI L THALTRE 5. |

Pefh (19822, b) TTTRBRTB & L1, HHEOMEBIRE 5 D
13, # A3y 7 (Carnap, 1947), 54 o (Ryle, 1949) iz UF v, v =
7 7 — (Scheffler, 1965) @ X - THIEBTH RO e CTREIW TS
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7o, Thns &5 & & (Knowing)) m&f% @ < % Rakam ﬁ%@ﬁh#
BB o7z DE, BEIMBEFE L TCTIERL, MEBEIA < ERERAXIRD
TR T S RmBlE, ¥, BB FCHEEFEOMEL L TNE
SFBLIELDTHS.
BRREEOEHO B LTEE IR CE A, TMBELITE
(Knowing) | # BiL X @5 b DBETHE&EL L THTF bR TEDW,
(1) B (Truth), (2) E44karaett (Justifiability), & X0 (3) &
(Belief) o 3&EThsn. oient, & hbidRiyamsE (“Knowing
that~") D7Dtk d BEEE Zh3 8 3 DEE&FHEORI, ThbbE
2AZECL2E TELOEE (Fixation of Belief)] m = &%, Blbic
Lo ThUAZPT B LWOIBETHL I 2ELDTHS.
bbAA, TbTd TH5) LW L0fMfEELT, 2hb 300
B LTHHhoMEonTE, 77+ 7 (Gettier, 1963) WY IT
AERID D D, CHRIEBREFC (FF s A ro—] hkBFELERHT
¥ TCOEERYES . Linl, #—AF 4+ v (Austin, 1962) 0 EENSE
WECE, THoTwa]l b dd Ma-Tuns” LEBHTA L] (&
LHIML-> EDFETR) EEKNTH IS/ T, MEAR»LHH

i oTEl. D%, THoTWa ]| E\W5 2% YRS RN A2

T, W2 T&fh] TEHTSZ EEAD, BEMCEBD 57T
Tholeb Wi ETHh, ABD Td-Tn5]1 L5 2 L%, KEfb
ACHLICHI N, SESERAVE—57 v 2 vOREBETO, K
DEGDEE T L EDONHBHRLCTHS LELDDTHS. TDL i
B DB LD TIED 3 &ML EIDTRS L, SEREALTET
BLLB AT LRDTEE o TW5 (FE, 1979).

COX5k, RBREFORBROLNT, BEFMHEL DL, MFHS
NFR L OHERZRERECO M) oREAE & DRFFETAE L THREA
O Nl bEnF] OoFLMEBEST LR TEY, TOEEENETET
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BE->TET5. LIAPRMLEFEHROGTIO = A3, TRIEHR]
DFHE X AMAE LR Sh, BURAMERIFREL L TEEBIh DY 4
7 75— ¥ (Winograd, 1975) 2@ EROBRAMEE LT Pt &4
B L TEEMME ORNE L ThbThs 5. HiaE, RMOERC
B AEHRLERNT 7 e —FOLRERIDOT ¥ A L THHEE - 1A
gep (1982) o 1 ET, MEE&0ERE] (Tinbh B ofMEE2 R
DEZFHREBELTTL FANLD ELT, THHNEE] ofRs: IEERE
Hi 0F GEEOL 2 —) AT 1 » 7 AHWL TFERE] ORH0d
DI Ee\) DRV KEITHS ERELTE L. BEOHE LT M
HRE] 25, Foiiiic TERY INT) oL RE0EEE
BELT, WY al—va VHANMELTWB Z ERRLE. ZhILFE
DHD TLIEF AR KOS b0 THS. Lnl, THE] 234k
DRMOEED 25 X4 5TR BEHHEHTCENE L 3HHATHD, T
HEF ), TN, TIRMERE) Xl S ERIRREC X -
T, SUFOBRAMBECESTET5.

Lo, 73—&— (Fordor, 1983) ¥ MEMDOE L o —AHR]
feis T, TEADETE] MBEOWRIL, T7 74 vk & T&EF wkoy,
HETHN RORNE T HRRAECH D LD, T7 54— F—DFE—k
Al 5B TCTWw3. Lal, ZoMELRBREFRCOZMEL T
T THBEETAVOBEMBLTHDTRRL, F—AF VHARELE
BYOHRFECRBREBTCOEAF I v 74 vVE—F 7Y g VOREBEL
THE2 5T, 7L 21>+ v 7 (Schank, 1986) 2% I'gi8H ) oEHIC
XEXF e TARRMOER) 2BEL, FhIKX > T THB1 ORRE
fbDEFAEBELTED, EEAEEBOLDDEALF Iy 7 « TrEA]
DEFALLTWAEDE, I EEMAN THE) BROFERE LT THM
ey HE VBT Eb—FKLTEY, [EHOBEEME] v 0l
HEEROREOLNTE, BERRBY L TCW5LELLNRS.
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ZOWSRETHEND, AROMERITPERY MEMAOWRR) &
EhTWBI e, bEVdbrdER V5. 9, & THE)
RO TTNCOMBHEERTED Lk Tl BIE, BFRID
E%&(L%@%:%#)ﬁ$%ﬁ&%mokaw;%EKQM%@@
B DWRETH B L b o Tt B RR#SHR Lo TMms) &
WA ZLDRDORIREMD 1 DTIEDSHD, FhiEOFEEE
B0, MOGM, OF ) EEREHCHEETES LOTIRAL, EW)
E, LT, $IBoLE T e v AR I A ESLETRELD
DThHD T EXRBLTCE T E R\

EZAHT, B THERCELFRULG. TREFHEEPE SR
X, T, 3O ELOFREREEICHE > TLORM, ToLRELWE
LX5&EFn ERTHA) D 115] L Eh, IIBRERCBEAZBRL
MEAH—FE KDL 5 EFThiE, Wk o, BIFNREL I EFED
MFBORMBECHOERL T 5% B0 Th5] [p. 117] L Sh3 K
i, £b%d MH5] LRES VST EREBELLD. ThHDOEH
DHLEBRINSENEDY, KoBHRAEY © b Tk TELER) TH
D, D544 (Ryle, 1949) 2 X o THRFICHHIATWB LDFD D
DTHD. £ IRIEHEDEELYEEC TH->T %) EHET S0
7eBFEFTH, 0L HYDOEADLHTCHERONHEILDOT-DIAAL I FIE
DERIE, FLOABROAIBE D1 > TOREZEORN LS WRBER, *
7o, SESETRFERRLZBL AR T CRERSh T2 B R
(Polayni, 1962) n#&El, X HR{LPLETOMHERE & OBELO/h
it LT HERERALASRON. 0 X 57 TE4ERK Ok
=, ZESE I Thhbk\w] EWA3FELRN L TULA T
DREIZ] L EDDTY, SHOMETFETHRIER O NZFEELE
IR ThWRn 7= 25 vE BRI BEETS +—2 + 50 7 RERCH
L, dATAT TH¥ME] 252 TF0 @) oSy WEL, [§#
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FHHBOARREE] LI Vv TAREHI DT TLE S Z LR bl
L. | ] |
ZTOTIRIRWEEREIhBBIE, MEAOEE] (B HEL2D -
TREINTEL, RERELORA L LE-EAOTh A ST 2, DFD
KOERCmT T HRFNT Tz Lid%E T L, R 5850
MEEZEHI LT, A LB UTHREELWLDOTHS.

BB R R o B — SO R B RO TIVE ) dsb hic L
L5, dELTCRRhb )L B2, ERD ) o c
CHNTHD. $EL LS L THHFORBEIROIRALERL T Y
DEoT) K% ThedhihokEdbbE TR, ARENEDD
B CobbiFhe b, TFERZELLW, TF 83 28], TH5%Mk
HEBARBELTHB] &\ RS, A M7 oEFEAD) v
Yy 7 TR THRDITE, LWHDTHB. 2505 T
L, 7ok 2EF 5 AAF—DAFF—43 (Chomsky, 1959) k%< B
T fd &z, #HEWS DX, BH252% BESCERY, Fhit
MBROWREEXOEZDOWTY, HALBETIEERE, TAHA530
TR T, AMITZ 5 TRFREE SR LRUSRDDOLDTHS
BT ThB (Fa 2 AF—0BEX AREWOEERO BETH-) -
WRETHHFERLTh, o MEF] ofmBET TR, Zo IHETF]
DERCHD b DE EFLALELHCLBEMT L BI X LT, 250
5 TRELHA] CBIRE Flem B W BT b D THB (F3 AAF 1T
B B2 ERERMHOIBICAT F— K BAK). &5\ 5 Aok
¥ &, ﬁALF?{/&%oon%éjﬁoﬁﬂ@ﬁum,%m%ﬁﬁ'
FLTW5. |

BB E E e B OIS 5, I TR0 H T
X7\ 125 5 0. FERKHEFOWBEEN, £3£d, IFIFTREES
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