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Representational Structure of Numbers in AChildren

~ Kazuhiro KURIYAMA and Hajime YOSHIDA

SUMMARY

Representation of number concepts in three-year-olds children was investigated in- the
present study. Children were given both reconstruction and‘composition problems. In‘the
reconstruction problems, children were asked to reconstruct the numbers, which a experi-
menter presented. When children dealed with numbers 4 and 5, they opened their fingers
directly to 3 of the numbers and did the fingers 1 by 1 for the remaining numbers over 3. In
the composition problems, children were asked to compose a number with another one. It
was significantly easier for children to solve the problems with 2 and 3 as addends than ones
with 4 as addend. Furthermoré, children depended on direct strategy more often than overt
one to the addeﬁded number 2 and 3. These results might suggest that three-year-olds
children would represent numbers 1 to 3 as a firm structure. These results were discussed

in terms of 'a mental number line in a representational system of numbers.

FELOEEEDL S ICHBEL T30 LW RIEICDWTIE, Piaget(1952) DO REH2
OHFFEPLE LTS ELERMESMTONTER, 25 L1%< OFER, BREMOFELD
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7 >~ A (competence) I DWTEASMIZ LD DH 5 (Briars & Siegler, 1984 ; Fuson, Secade, &
Hall, 1983 ; Gelman, 1972 ; Gelman, 1978 ; Gelman & Gallistel, 1978 ; Gelman & Meck, 1983 ;
Schaeffer, Eggleston, & Scott, 1974 ; Siegler, 1978), &3 L1:BEDHEO R THEEL b D
D1DELT, $HAOESHEECHET 525 5 (Ginsburg, 1977 ; Greeno, Riley, & Gel-
man, 1984 ; Riley, Greeno, & Heller, 1983) ,

Siegler & Robinson(1982) ix, BEHIOF £ d bAA L FECI0EEDEESR ’5: boTwndE
ATz, W5, SRICHERASE, YRNEITHLONZ REDERT LI, ZOBE,
SRS ZENU LR Z o B2 BOEENE» o/ £ 2 313,29, 39,49TH - 72, % 72, Fuson,
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NI | -El ectronic Library Service



M yazaki Wonen's Juni or Col | ege

L35 10EOHE EELTHABZE2RVELTY S, Ao DERIZ, RS D10EEHE
EOHBORMTH S L EZ 5N, |

LmL, ZHoDERIE, $IRBTRTOBICELTIEE#EE 2 DI LE2EKRT S LTV
%7\, Siegler & Robinson(1982) & Fuson et al. (1982) i3, 20LA ED#KiC 8\ T10HEEEED
RROTEEMEBRT WS, L L2UTOHRICBNWT, AS0OBENEET S0 E I PIID
WTRZBASBRT VR, 20X D %5/INEWLHEIZ DWW T, Ginsburg1977) 13, #RICE->T 1
»512F TOIZFZRIEE (arbitary) TH 3 L XT3, FHkIZ, Resnick(1983) &, 155
W0 TOHEICOVTE, $2 1 20 EROFEDOHEMN 1 DT DOKRE L5 (next) BAFETDO R
5TV 3 LEER (mental number line) & L TERRKRENTWBEEARLTWS, Zhs DR
FuFhd, WWUTORI OV TRASOEELEELRL I EERKEL T3,

LU»L, Yoshida & Kuriyama(1986) iZ10LA T D EEROEED WJREMIC DOV TRET L 72, %
DER1HS5ETHLDODE L o 72ME % 7213 privileged anchor & L THRRENATWSZ
LB ODDOEBRMSELMIII NS, 1 DDERTIR, HEEEL & X AT HE (&
FREREE) L, HHBICWL DHbE B 10X E 2w 100HEERD 2558 (FEHREE %
AT, IWATOHEEROBECODVTRE Lz, ZTORKSRE, SEREOCHTNHEEREL VIES
KoBw I EnRuiianl, a5k, RIGHMIIBW T L AHEREDOHTSHEFREL D bHES
BT 5 LR ENT, BIOERTE, SROINE LBEDERICE T 2DV THITL
2o MIBHKEERRT ISz ABBREEN, 2L TT1ID2FO2HZTWLA
B (OF A7), 5 LB LIC—RIIEE - C2EENAK D51 7), 8B TEo
DEEEH L TR ZHK (CHA4 ), ARITHBCESRRMICLET 2758 (154 7)
DADDEMNR SN, Z2DENTYH, 054 FRIZEAKRDD 2 FBENASNz, BE1ZHEEL
T1DFOMA T FBTH o7z, B2 OHMIR 5" L EEICEL72/95 — > Th b, 6L
Fo#estz 2, 5 FTCREERLE—KICELZVATT, #hroBYofr 1072
2T IA T THolz, TNODFERIZ, $1EHM 5 % 1 DD privileged anchor 721X 1 DD X
FFEoBELLTERLTVAEIELEERTODEEZONT:,

Z DAz, Kuriyama & Yoshida(1987) i3, $1RCIE L REORER{THL ¥, HMELE %R
T A0 A8 DT Yoshida & Kuriyama(1986) ToAr L 7z 4ODF A FEEOTRI L,
S5UTo#ratfERZ, 6L LOKESUMELYERENAE (DYV17) BERVEEh
foo 7z, EILEEH (1989) 1d, 5 2EHE L CHRELHBRATAIL2EBEINIEE (50H
) L10%EBE U CHRERBRT A L2 BB anEE Q00HEH) 02 0H KM
WT2DDBEIZOVTRE Lz, BER, p28E5 L X XHETIHE (5 DHERE) &
HEWEI0E X THRET 258 (W0DPERE) Thole, TORER, 52HEHE L TRELH
WS 52 L 2EBINELoLDEBEHTY, 5OMFRBEOEERRIE» >/, Ih oD
By, WENE R 1 DD L FoNEELLTERLTWRIEERZRBL TR DEELSN
A ‘
X, TNETBIR->TELRLERZOMETRYIBCIE2FEbE 2RELEHVTIWL I eh
5, BEIEEH (1988) RFIEBE L IEE2FERALZVLFEEEALTYROBERIIOVLTR
L7, $1RIC, D2 ar»o5HsHb (a<b) THRZASE 2 LARFIOKE, H5Hb»
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5H2MaFTHATO® L THRRTIOMIER T 1. £ DFER, EL LEBOBEEE R Overt
5547 (6 EDOKDAEELHIE) ORELD, Below 5547 (5 ¥ UTORO» S
BE) ORIBEDOFPHEEROF VI EBNRENT, 51, FBOELETREKIIDOWTHITL
eI, FRRFIOBIECIIIELT NS5 OBECREENTLLIEDD Z ENTE,
BEFERLZOEERELS S, 1255FTHLIDD privileged anchor ¥ L TERa T
22 LS AN, - »
EZBT, INFTEHERRPToCERYBEOHRKRRCET 2 —EDHFETRERELED RS
WRELTE, CRNEDVEVERONRETRED L ) ZBEROBENTEETE2DTH 3 S %
AL TR, SEENLBELED»SOWRL LT, ELROMOESRBEC O TRNT 22 L2 H
BEd 3,
Kﬁ%fu,%%éhtﬁ%%@ﬁ%ﬁ%&?%ﬁ%ﬁﬁ%t,ﬁ%%%ﬁ%bf%é&m%
PEEBOEI2EHFELANT, FLROERRCODVTRIT 2, EVRICBVLTASHD
HEROBESFET 225, 25 LBERROBESBBERECORTEORA M7V —
CRMEND ZEBNEL NS,

A&

BRE BBETMAORIIYHRECERT 2148 (BR104, LR44) OBETH-1, 25
NIZEEACFRREOHETH S, FHERIIIHO6LATH o2, '
ME BEREELARFECBLTEAY L L C0E0ERSBV SN, ERIN-ER
DHHEE I EERT > BREATEECE, BRI 2821558 2 TORTH-T, 20 b,
"1, RWBMELLCAYSR, T2, 3, 4, 5, 6, 7, 8,0 TENTAMNIELLTH
Lo, HEMallHsHb EEbE L AREE (ath £ LTRT) TR, ELREEKLT
B6 b L EESRETDH S I LN TFHAZ TOr > Tl e ®d, ARLIED 5 LW
7B & D RIEEER L, %7, BRFEL L TR TE 2T~ COMBELERT 22 L i
BRCEETH 270, W OrOMENEINT, T1+ 1 0@ BMEL L TR, 7
ANRIREE LTI T1+2, 1+3, 144, 2+2, 243, 3+2,, O6ESHVLNT,
Fhe& ERIERTbhl, EREIDHRES CH o, RRBRRVICHEEBRREELT
o7z, BHEEEEIEZ, BREOHICEREVHZ2HOELERRL, ZOERLAUHEE, HR
ROBICH2EEHOEZ Y OF» 6, HRESIROHL THEERT 2 L WIRETH- 2, FE
ERE TR, HEBEMERToBC T A MEERTo %, 7 A MEEE B THEDRRIERIZ
FUF MUz, £7, BRACE > CTRIEORTIEFR ZAZREL > Tk, ERERHE
RIiZKA, REE2BhD LTI R—LEESTE, ROLIXHERLE, “O0b v A, 5
SEELBOBEVEL LI, Wbk, ZZXEAMAELPID ET, IXHE2ERELEUK
B, TELOEADEZIDOHNS Lo THRORTH 370, 2L TERRAMED - 720%
HRXBATHE 70, "HEMETELIEZonh o FRIBICNL Tid, EEREMIEL
ERENDEICHBE L, 7R MIETR, —YIDT7 4 — RNy 2852 B85,
BHEERES TN TRT LRI, aFEECE -7, XL, BERREL2EPTERITTE
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Ko BAE, thArhiEl CEREEOHEERMEICE -7, AREETIIRD L5 I
FLTe “O0B o he SERS X ETRo1DELEoEBNI L, CZLHIEREDN S
Thr370, 1SS 1EEDEL LW DBV ETHh, L TXh, Uedh, K1
BV STH IV, "HRICHTE 74— NNy 7 REEREELIZZRAL TH o7, £
BICE L 722 TORMIZKIBATH > 72,

HBREZE

BEREE EAPTELLEHERLT, X5HEBRLLERORESELLTELBEDAL%
EZr s L, TRNENORBEDEERE KD, 2, 3, 4, 5, 6, 7, 8, OFRMEK
BUZEERRZhZh, 1.00, .92, .85, .28, .14, .14, .07Th o7, HRICEL>T, 4L
TORAERRT 22 LRAERTHLI L8bh b, RIZ, YRAVERL*BEERT 2B LD X
SHERZ LI ELTOEMIEDOVT, FOABEETAT =750 Lic, ZOKER, 320
FBBELE SNz, Bl1OAKE, B2 1OFOH2 THENL A (094 7) ThHolz,
B, ~RWEARLOTUERSZABD I A7), H3Z, BEAOEZV 2L TL->TARS
K (AY A7) Thote BAZ L KRB ED 3 HBOEEGE2RD, ZHZTHITDWTHE
ERERDI, ZOHE Table LIZRENTWSE, 04 7O THBE, 2E3IDHEEE
RHEREL, A ERE2EELB>TWS, DA FCDnTHDE, 2, 3, 4 LHEXR
BETL, 5UEOETIEE -7 Aronkdot, AFATZDOVTALEALTORTIEE
STl mehin, £, 094 72 R AROTTEED 3 AL SN, 4252825
BBz, BYIC3E T2 DI A FTRL, TRLOBOIDOEE 1 DT ORI TR —ThH-
Too 2O —VERTHOMNEAb W, UL, SUEOBIEBWT4ETEDSIA T
TEL, ZhooBIOEEPHLI2BII1IAbVENP T, 33 TEDSYAFTRL, TS
BODEERZ TV EWI N —ViE, 3ETE21IDDFLE-NBELLTHBELTHEZ
LERTLOTHB I EEZOND,

Table 1 Table 2
Ratios of Proportion Correct for Ratios of Frequency for the four Strategies
the three Strategies in Reconstruc- on the three Categories in Composition Prob-
tion Problems lems
strategy strategy
problem 0] D A category D-D 0-0 D-O 0-D
2 .36 .64 .0 -2 .62 .17 .07 11
3 .58 .42 .0 -3 .57 .21 .29 .0
4 .79 .21 .0 —4 .28 .07 .64
5 .85 0 15
6 .71 .0 .29
7 .71 .0 .29
8 .71 0 .29
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BHRE AHEEEIBVT, RO ERINIFIVERT2HOF B L SHEET 28T
borrEZOND, £IT, TNTHOMBOERENSHEEGRT 2HICBVT, Gland
CHRERLTARTARCEDW T3 DD T T — (BT 82, 3, 4CESHTHEL
ATV —%—2,—-3,—4LRT) KHELL, &4 7TV - BIT 5HEHENRLE > T
ROT,ZNZFNDAT T =B} 2 LREHCHT 3 EBEHOFETHLEEREKRD I, —
2,—3,—40DHT TV —DELERII. 83, .82, .36TH o UMM EToLLIAHEETH
572 (F=13.18, df=2/26, p<.001), 22T, FNFNDHT TV —Z DWW THEELEEZT-
eI, —2E—3DAT T —DEERIZRZN-4DAT T -k DEBCEH I LS
FANT (t=4.49, df=26, p<.001;t=4.39, df=26, p<00l), ZHSDERI S, RT3
B IUTOHABELRICE > TIRBELR TR E WS T EWRENT,

Rz, EEBEEDOABICOVTHN LIz, BERFEDOAKIEID YA 7L 054 7D 2 DD
PREELTHNEN, 42094 FRRVHENT, FOFKES Table 2 IZRmE8NTW3, HIE
A7) —DERZOWTHESHETo 25, FBOTZE (F=8.00, df=3/78,
p=.001) L # 5TV — & HBOLENER (F=6.31, df=3/78, p<00l) BEETHok, Z T
T, ENETNOABDEERIZOWTAHT T ) —BOSELE 21T o72 DD F 4 FRBBT—
2L—30HFT TV —DHEERIFNFN—A4DHTT)—LDBEBEZED» o7, (t=2.89, df=
78, p<01:;t=2.50, df=78, p<0l)y D-OF A4 FAWZBVWT—4DAHT TV —DEERIZNZ
N—2c—3047F)—k0DBEBICE»>72, (t=5.02, df=78, p<.01;t=2.82, df=7T8,
p<.01)o DDI A FKBWT, -2, —3DA7TTY —DHEERN 4047 TV - L DERE
B ENRENLD, O EEILTORNALD 1O0% L o7 LTEDRICE
RENTWRIEERTODTHSD, X5, DOFA BT —4DAHT T —DHEER
B—2&—3DHTTY—LDBOIENRENTY, ZOZELS4DBIBLTREHIN
ZEMDIATTRENTELTHAKRTAHIZOS A P TRENZILEREBERL TS HD
Thb, Thbb, 43054 FTEERRT LI LERBT 26D THS I,

BEREEIIBVT, -2 —30D T TV —DEZEEN—ADAT TV —LVE I EWRE
Nize, 2O LE, EVRICESTAEIN 2R IDEHNEBLR TR THLIELEERTHD L
Bbhd, g7, FBIZBVT, —2E—304 7TV —I2B3 % DD I A F7OEELHN— 4D
TAV—ENBVIE,—2E-3DA7TY)V—-DDOSA TOHERERN—A4DATITY =&
B ENTINT, TRODZ LR, EPRICE-TLED2R3DHE S D I 4 FTRREN
TWBRZLERTODTHS, — BRI, FLE-RFR1IDTOHEZB208147TRS, DIA
TTRENBEEZOND, Zhif, 2R 3D I LE-RPMTHREZELONL D, &I,
AR 5DEERBET2EEREEOFRIIBVT3ETEDIA 7TRLEADL SR OB %
BZTWIATBREND, ZOZEHI3ETRIDDEEEH>EEE L TEBELTWS
TEERTHDEVZ LD, TOLERIE, 1525632 THLIDODFLE->EEL L TRR
ENTVRIELRRBTEZHDLEEZ SN,

LIAT, NEWEEBMZBEDIZ, T2t RThbhrd ¥ ES A Y (subitizing) & > EER
RAERERO L AL > THEE S Z2ERMD 2, RRXBEFETHLNLBER»S, 1
WS 3FETHLIDODELE>TMHELE L TRENTVS LB, 2 LEBRIVESAY
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YRk B DO TR BV LV AEELFEET I LALY, L L, Gelman &
Tucker(1975) iz, EVRTH/NIWEEFESA PV 7 TIR%L, BB ETE->TESZT
Vw3 ERRTVRL, pRLoid, IFEOEBEZHZ S 2ERIIBLT, RARHBPRVIE CELK
REHCEIDIENTER LRI ZERROELL, 2023, ELRTONEEZETE
FAYVIICELTELZTWVRDTIEEL, A LICL>THEBELTVREILEZRTHOD
ThHdEBNTWVE, ZOZEMnSEZLDE, FARRTHEONLBERVAENERILLH0T
e, EVROBEENRBMENTLBDTHEILEZS6N 5,

PDEpzr i, EHRICES>TIHS 3 EFTREBLRLTOETHD 120 F L Eo/HE
FLTERINTWE EEZ SN B, LIETO#FE L OHFFE (Yoshida & Kuriyama, 1986 ; Kuriyama
& Yoshida, 1987 ; ZE L & FH, 1988 ; Bl £ EFH, 1989 ; Yoshida & Kuriyama, in press) T
i, HRIZ 15255 TR 12D F & % - /#%E % 7213 privileged anchor & LTERRL T3
TrERLI, FITR, EERCEREENRE L TRELTE R, LerL, AR TRED
BEMRE LTHREL, EPES1IH53FETE1IDODELE-RBELLTRRLTVEIL
BHI2RBREHOMICIN, LIAT, TNETOHROEBMSKKEATIETVELT,
Resnick(1983) i3 DHIMEZ EREL TWwW5, FZ TR, IIATORICIRASOBELEZL THR
WHEML OERBER T E I, LELBLXOHEL» S, EFLRTR1253&Tx,
EhlE, FERTR 1255 T2 120BEL L TRRENTWE I EBNRENT, SROY
BOBBADETVTR, I LLBERZEYD DAL ETABEREINZTNIER S0,

XoW, SHBORNFEL L TRDEIRIENEZONE S, KR TRVE I NIFERL
5, HPLrBEREVROBEFOES DLW THsMZENEEZONSY, FIOFEEZHVL
T RHMRH T ELEND S5, I, AARTROUHINHRRELARS 3 FTOH
EXBTE 2 LS SR (Starkey & Cooper, 1980) £ ¥ D X 5 KEET 2D TH % 5 00, BFE
DRBZIIED LS BEEROEENEET 2D TH 290, BORFEE T T 2 FHEMLHE
ADPODELRIZHABLETDHS ),
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