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Representational Structure of Numbers in Children

Kazuhiro KURITYAMA

Abstract

Representation of preschool children’s number concepts was investigated in the present
study. 3- and 4-year-old children solved 36 magnitude-comparison problems involving pairs
of numbers 1 through 9. Numerical magnitude comparison problems were analyzed by using
multidimensional scaling. The most striking result of the multidimensional scaling in 4-year-
children showed that numbers 1, 2, and 5 were classified into a cluster. This result suggested
that children understood numbers 5 as a privileged anchor for numbers below 10. The
structure of preschool children’s number concepts was discussed in terms of procedural
knowledge and conceptual knowledge.
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Fig. 1 3RREOBORE SO LT —1220>TD MDS 347

Fig. 2 4RBOROKE KHEO LS — 12250 TO MDS 4347

NI | -El ectronic Library Service



M yazaki Wonen's Juni or Col | ege

5%,

5EIBDOBOK X SHEICET 2B RTREEOMIRITZ b o720, IRR L 4REOHKD
K E X DOHEEE R S RTREETHT LA, 5, HIRO b OBORFHEENH HEREHS
mIzE Rz, 3mETIE (1, 2), (3, 4), (5, 6), (7), (8), (9) DXI2I7FTAT—
2R LTWS, Lil, 4ATIE (1, 2, 5) (3, 4), (6), (7), (8, 9) O7 T A
G BEBR LTS, ZDEICVLDOHDIFTAY —ABRLTWE I s, FTHROBE
SO T Resnick (1983) OIBART 12 LAKERD £ 5 7% “RO” LS HInBfkrTRR S
NTWEWI LTINS, SETOWELST 2561, BOENKLZREZIZOWVWTOTE
L O¥MHE—RT LR EEZ5ND, LeL, AR TOSRTREEDOIFRER» S, )
BIZEE VL DODD 7 TRAY =T TEZ TV, HREIEEEL 2 —ERLICNS WD &K
XLHALATHS EBEL TV LIV RV, 1R, wW2pDh7 TV —E2RHOCTHEH
L TWwbZEenEZOLND,

Wiz, BMEROBEORKEDEOBRE SN, 4RI, IREOBERSFLEIRZY, (1, 2,
5) 21207 7A5—LTERLTVWS, HEBOKE»ST 2451, 1, 23R CE-
TELEBRLOTVWHETHL, 4BRBOERFIIBVT (1, 2, 5) 1207 7AF —%2FK
LTWwads, ZOZER1R20L5 5 bEBLLTVWRTHL I EETRBLTWVS, HXDS
FTOWETIE, 4BBICK2E 1055 £ TH 1 OOMEE 7213 privileged anchor & L TRR
XNTWBIEBRLEENTVRS, (1, 2, 5) B1IDDI7TRAY—ZE>TnbE I LI, &L
DEVWELEEEROBEE L —RL TV I LI, 351K, SRTREEOMiNS, 3RAET
X277 1055 2 TH 1 DO $ 7713 privileged anchor & L TRRE N TS LTV AR,

DI CHBRTREENS, YROBOERHEEL LT D0DY 7 A5 —DFEIHSL»
ATz, BIESHTD S YR OBEEN S IBEHSMCINTRS, 3IBRETRE 12510
TOELWKIERIT27-bDMN8LTHD, 52T 15010 TORIBEIEL {75 Z LW TER
motze £, WROBHEROARTIE, 3EBIZ48%TH Y BHBROBRE I, 2V EH, ZDZ
s, 3MATIH1ILS 9 TORDOKE SHROBBIE XTI TETORLEREEEZ L,
FRICNLTARBIIEEN 12 510E TIELSBIBRIT) ZEDWEETH 72, £z, HROK
DHEBEDARTIE, 4FEBII66% THo72, ZhoD I s, 4REOBIEHRMOBEIX IR L
hEL, BOXRAIETEEEZ 6N 5,

KR THWE I N SHRTREEICL 2 4ABRBOBERROEETIE, (1, 2, 5) 125D
52T —RFBHR LT 0B EBRVBIZENT, ZhiE, BAPEERROBE TR WL N
privileged anchor & LTEREN TV LS ZED—D0HEEZRLTWAS LA LI, &2
2T, BFRTRWZINTHRTREFEIC L 2BEROHEE L, Siegler & Robinson (1982) d
BIZe1 51 2 BRTTREEO SRR & 3R RN A5 iz, Z4d Miura (1987) O#FFET
bAONI LI BEXEEIC L2 Dr, KFEOHERNL ST T ZOMEEZRLEL L3 TER
WS, RO S OBEBIBEN R L LD THEILETTHDTHS ),

L2 AT, AFETRLNTEOKRE SHBICOWTDERITTREEDMI TR S NI HROH
HERIZ, EO XD HEREEENSHZDTHS D h, Hiebert & Lefevre (1986) &, FFIZ X F
5 X WO & IS HVEIRER T 2 LR T w3, TR EARRICIE, EEMERET 2BOMBER

NI | -El ectronic Library Service



M yazaki Wonen's Juni or Col | ege

BROFERITRED A INA A=V Lo BENH 5, ZiiE, RENZEHEIZOVWTOMET
HY, BRIRFFB TRV, TRAORENZBRLEIHEI Db THY, HrOFER: L
THEZ IS N, EFNZEHE L CERNSEE2 D200 TH S, BISRERRE 13, INak
BHPORKE BEHIE VOV BEREEIFEU>VTED, BELLFEBOAY NI —2ThH B,
HERIIEER o BEA L L TEE, BRI L > THREEILE N TS E L TWw5, %S,
SRIEBOKRKEZIZHLZ2ERECRL TVREDOTIREL, WDIODITAI—ELLTERLT
WA ZEBHLMIZENTD, ZTHREE WL DD I N — 24T THRORIRE 2 Rk 4 2 BRI F]
ALTWwaZenEZ5ND, 20X 51T, $RIIHEENEEMEA L L TORBTDH 2 BESR5%
ZEB/BL TS L0z L5, Piaget (1952) &, $HRIZEBEEICE T 2 EARARRSKIIL Tw 3
Liafitz, L L, $hRIGEER LA L LTOHBAEEL Cnwad 2 en s, BEEKET 2
EXR 2 FEPHBREEEL Tna 2 Einlans,

ZD &5 RBEEHHEROGEENERFE» SHHS I AN, FHEAMERELTIREDELI R
DWREZONZTH A5, FHREVERRE L TIX, BURLSERTH S LS NG ICE IV
¥ 5, 5 % privileged anchor E L7: A2 FB LT Z enEzZ6N 5, FlZiE,
Yoshida & Kuriyama (1986) X, 4 OEESOMELHEIIB VLT, 4 2ETRTHZNANEE
DBEPTHCR>TLEIERDR, HTO6ERLTLABEFALEICR>TLEIRD ZELEL
Twd, I LFOEBEED S LI ANLBEDEE XS, 5 % privileged anchor & L 7z
FHREVABREYNRICFF ST T EEZ NS,

E 512, ROBMSHIHRR L FRENABRIEDL I RBFEEL > TR0 THS S 0, BEEH
Hik & FHREMARR L OBERER TSI A v 7 ThH D, B2, BESHARRIEcEEBEINS
DPFEREVHABOIACEEINSADLVLIMBREI LI ED—D2TH5, Gelman &
Gallistel (1978) &, 7V > 7 4 > 7 OSSP FEBOFKE L, FKEEOFBIKITT % LTV,
—7%, Baroody & Ginsburg (1986) 1%, #7 > 7 4 > 7 HEERBIBEN L FHES L L THEEX
N, FOBIESHAERL: LTEEBINE ERBRRTWVE, ZDOZ LiZDOWT, Case (1985) 13FHE
EHEISRO S HE I EL2 52 2 L E 2 T3, Case (1985) 13, BECHELLIN:FHEX
IR B CLELBERE N 2B &8, FhICE > TSR BRATE 2 A—2%
ST I EWAREIC R D LABNRT WS, 2O EnST 5 E, BRI FHAAERSBESAIA
HEGERIL, HESHAFER L L TOBRERERL T L2k eEIZONE, LrLi
235, ZhoDRFRIE» R D BHMICERIEAS > TMETH 3,

7, hRIZ 1555 £ T% 1 DO £ 7213 privileged anchor & U TERL T3 LI AR
DOF: 5, SHROEHEHBIZEET 2ETNIIDODWVTDOTREIH 5, Siegler & Shrager (1984)
Siegler (1987) DOEFEEZE € 7% Ashcraft (1982) OT7 VA X2 DETNVLTIE, LDEW
PELISROBEROEEZHAVTE R, INHDETNVEFIZDLDOTHD, WEIrRYR
2ELD B, BERNICIBZRODE I BEZ R ES>TWS, BOMECHE X, HI2EEH2E8%M
BLEVEET2HERETH5EBEOESIKEL TE, ZD70I, MMECB W TIELBA
EL IR BIEE, FRBEICBOTEENKRE S AnER 21X, LHEBIBI B, &
BHEEMET LESDEXIEFHL K3, 2 LEETATIE, HEBOESOBILLERLTB
57, BMOBRMLESCHL TR LACHHAIATOUEYL, £ITE, 125105 TOHIT 1

NI | -El ectronic Library Service



M yazaki Wonen's Juni or Col | ege

DOEERDOEN 1 DDDOKRELLLZIRD (next) BFRTORN>TWB EEZTEBY, 10T
DEEHE L BOBENEET 2 2 L 3EBIN TV, £0D7®, Yoshida & Kuriyama
(1986) =° Yoshida & Kuriyama (1991) ORFETA SNz, 5 2EBIC L - MERES MO K%
EBUC LR L D EYEIE L RICKHEINFRE W E WS T %, ZRODET NV TIRFIITH
BT &7 \>, Baroody & Ginsburg (1986) 1%, BEBDOBEEIITHEL I MEBMOESIC L 27217
TR L, BOARBROBEIRHEAZERLETRIER SRV ERRTW S, BESOBERREL
i3, BOBEY AT LAOEESERET 220 TR, BOEESBEKOBR L W - 28O
BOME LIS Ay N7 — 2 2 EBTIULENDH L LEbND,

WE E TOET, WEOEEROEENIHO MIZENT, 29 LIERRICOWLTHERIC
BETTAHILOMETHD, L0IDIE, Al (1992) FREECHEOFME S L 255088
FNEDEPVEELRS Y ML TWAEIERRWIELTWAENSTH S, KFEEDHIBRIC
BWTH, 5diprivileged anchor £ LTERRL TWE251E, BECBWTHZ S LI RRHEE
BEZOND, IRTRONRFEELFRENIRT T2 2 LV SBROBEELHFETH 5,

51 B X B

Ashcraft, M. H. 1982 The development of mental arithmetic: A chronometric approach. Developmental
Review, 2, Pp. 213-236.

Case, R. 1985 Intellectural development: Birth to adulthood. New York: Academic Press,

Chi, M. T. H,, & Klahr, D. 1975 Span and rate of apprehension in children and adults. Jjournal of
Experimental Child Psychology, 19, Pp. 434-439.

Baroody, A. J., & Ginsburg, H. P. 1986 The relationship between initial meaningful and mechanical
knowledge of arithmetic. In J. Hiebert (Ed.), Conceptual and procedual kwnowledge: The case of
mathematics. LEA, Hillsdale, NJ.

Fuson, K. C,, Richards, J., & Briars, D. J. 1982 The acquisition and an elaboration of the number word
sequence. In C. Brainerd (Ed.), Childredn’s logical and mathematical cognition: Progress in congnitive
develpmental research. Vol. 1 New York: Springer-Verlag. Pp. 33-92.

Ginsburg, H. 1977 Children’s arithmetic: The learning process. New York: Van Nostrand.

Gelman, R., & Gallistel, C. R. 1978 The child’s understanding of number. Cambridge, MA: Harvard
University Press

Hiebert, J., & Lefevre, P. 1987 Conceptual and procedual knowledge in mathematics: An introductory
analysis. In J. Hiebert (Ed.), Conceptual and procedual knowledge: The case of mathematics. LEA,
Hillsdale, NJ.

Kuriyama, K., & Yoshida, H. 1987 Representational structure of numbers in children: Analyses of
strategies in solving both addition and subtraction problems. Bulletin of Mivazaki Women’s Junior
College, 14, 13-20.

EIUFIL - HHE 1988 SROBRROEE - KESH» & ORE —  LE¥EZ, 59, 287-294,

EILFIL - HHE 1989 SROREROESE - HEN AL S O — HELFERRELE, 15, 7-12,

RIUMIL - HHE 1990 SROBRROBE - 3IREOKRF >V - EBLTFEPKELE, 16,
17-23,

EINFIL 1992 H1EOBRROEE - BEYHRED & ORE - SELFEHKFELE, 18, 31-39.

NI | -El ectronic Library Service



M yazaki Wonen's Juni or Col | ege

FILRIL 1993 SROBBROMEE - SKRBEOBEMEA O FMEBED BRI — HE L FEHAERE
B, 19, 75-83,

Miura, I. T. 1987 Mathematical achievement as a function of .anguage. Journal of Educational
Psychology, 79, 79-82.

Miura, I. T. & Okamoto, Y. 1989 Comparisons of U.S. and Japanese First Groaders’ Cognitive
representation of number and understanding of place value. Journal of Educational Psychology, 81, 109-

113.
AEIER 1992 LAIIME S & URERE - BRERITFFERCCE S M — HEOEEE6EALRHRR
X, 635.

Piaget, J. 1952 The child’s conception of number. New York: Van Nostrand.

Resnick, L. B. 1983 A developmental theory of number understanding. In H.P. Ginsburg (Ed.), The
development of mathematical thinking. New York: Academic Press. Pp. 109-151.

Siegler, R. S. & Robinson, M. 1982 The development of numerical understanding. In H. W. Reese & L.
P, Lipsitt (Eds.), Advances in child development and behavior. Vol 16. New York: Academic Press.
Pp. 242-308.

Siegler, R. S. & Shrager, J. 1984 Strategy choices in addition: How do children know what to do? In C.
Sophian (Ed.), Origins of congnitive skills. Hillsdale, NJ : Lawrerce Erlabum Associates. Pp. 229-
293.

Siegler, R. S. 1987 Strategies choices in subtraction. In J. A. Sloboda & D. Rogers (Eds.), Cognitive
process in mathematics. Clarendon Press. Oxford.

Yoshida, H., & Kuriyama, K. 1986 The numbers 1 to 5 in the develpoment of children’s number concepts.
Journal of Experimental Child Psychology, 41, 251 -256.

Yoshida, H., & Kuriyama, K. 1991 Learning to count in Japanese. In K. Durkin, & B. Shire (Eds.),
Language and Mathematical Education. Open University Press. Milton Keynes.

¥

g

AFREMICHID THI 00 & LERS EDPHEROERICRL THELRL T,
(199312 510 H %)

NI | -El ectronic Library Service



