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B RS R E B R R AR ) BEA EHRRRIEE ¢ B
B EGEEAE - BETH R R EGEIREE ) - EHMESEE LR « S
A b S B B SR R TR R - B U R I BB % R A
(AN~ 2~ 22/ - THAS BT 2 BT R 5K 2 B e
i o AR E AR (R BEEE | CEFS PO LU KBRS - m
BLERA AN D5 RoBE L2 A R ER L E0G E IR T AT
B » DURRT S SRS S BRAO R I » TR HTERE Lo R

AHTFCHE SRR RE R » (1B SRR~ B & &
]~ EERREAS A — LB AR ERRE ) > BlAN T IEIE NEHT J (informal
arithmetic) ; (2 ) ESHE/THIIEE 12 B/ RIS - HakEn > ©
WA LEREFEERIRE] + (3 )R BB SRR AA BB EE - 2R 15
BEA ~ DREEAEEEY - DB RBEREE ) 2 it i 4 RS
BRIGEERE 2R « RO S SR 0 BREE LR FE B R
SERVELEREEGE Y]  BEIEERREEA R ZEES - ROVBR » BB
i [IEZEN ) BESHS - 2R 2 B MR ZRRIR « &
&b ~ AL ~ BEgML ~ ERAL - BREIL - BBk -
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— ARG EREW

BRSPS » H B (R BB IR B R AERE A
SEATTE I » P55 BB F 0 A R R R B 17 L S > UM EEBTE R
FACHHR L AR - SESEIS AR ~ B ~ 38  MINSLHE - fi1E S iAEE
ISR LB - kRS B RS TS - LU
BRI - EPaYIRE -

RS SR BOISE » BT BRI AW HE R B o (AOTTSRRE ~ B -
S0 ~ 22 ~ W~ L SISO SRR - SRR E RO R
AR o B FCHIE ISR R RS « BB a s A S - TR
488 RIY (goes hand in hand) : 34 L » §ERMISEESHES LD G R EE S
BRI AE S - (EREREES CRBAS TN | o hERE RGN | (Plaget &
Szeminska, 1952) » FEATRRRINE o RS NIL S RIRGIEEBRECE » 5t
P BB AT 5 » 5 SRS ERE » BE 90 SRTE IR B RERY
(Baroody,1992) « RSB » BHRMSERLN 5.2 BEREH B T AAIEE )
1 » T ELIY A ABD A R 08 LS » SRESRAERTHIRRE » 543 79% F L
LSRR - LU AR MRS SRR R

L RIS - RS BB S B R B - BT
BUFAR S RS R AR » ZRA S SR B — B 7t R — i
& (EIRIRITSS ¢ A — R R R B E R » A R A B
2 o ST AT T 9SABE | W » (LU SRR B BT R
U e R TR EIR LSRRI — BETRZE o BESY » OSBRI ELE - 2 HT0sE L)
52 B L B & BRI ~ B ~ 72 ~ S8 < K ~ FFOIE) -
s 5 (RS TS M A A A » AT AR R T e M b2 7
W0 BRI R+ U B B AR A R SRR S R
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%°@%’$W%Z$EE%f?ﬂ”ﬁw%ﬁmmAﬁﬁﬁ@%ﬂ%’mﬁ%%ﬁ’
WEMTA SR S A » HEREY S b R -
—WARGE

AWTFEIRSURR TS » 2R S i B B 5 TR B R S I LA SR 4
TTERA T - GBI R B S B R & R > AT A eSS A - sEke
SCRRELRS - SRS B R M B IS R - FORBMES R RN ¢ Sy
)T IHZ BT

B Emy RN EE

PSR BRI it EOME S 3 R & R B + (DB b B 8 & (B 1E P figd
RIS EE O B > RN B R R O H B - 2 AZOEN (Piaget,
1953) 5 (2)fR B B H LI E /) R B IR AR R G - SR T A BRAP LA E
FIA SR HIEEIURES] (Piaget & Szeminska, 1952) | (SUREIEL/ IR T =i
W8 2 180 — — M B (reciprocity) ~ fHF ¥ (identity) ~ 813X 4 (negation)
(Ginsburg & Opper, 1988; Gross, 1985) - 15~ » IR {HES ELRIRERAASE 2
WERIRE (SHE) 8RB AR > BFIA0 G 2 LRI AS ) R SR
HARBIR AR » DRI B T B -

ST R B AR RE & SRR e UG — — SPAEBE D » AT SR Bt
PRI SR » <TE BB B (A SRR R 7T LUB Bhisc % i 4 52 TE RE ST R IR B BE 7 )
i (Miller, Heldmeyer & Miller, 1973 ) » AT S-S 8 th & & _- i+
B RE (GRY) 45 PIET » BKT R 82 1% (Bruner, 1964; Gelman,
1969; Miller, Heldmeyer & Miller, 1973) - 8§l § 2 > K § % A Miller,
Heldmeyer & Miller, 1973)& fi —#{R G ERMERIPBTUBEM A « 755 —(EEE ks
ARG —H—BRRRVER G THEERER ) - BEIERRED - 58 —IRER 1y 248
BEE R < IEAR RS M ARAREETRE AR TR » $E R SR IE RS IEZE D BB 77% B
41% o FELLEERH - IS I HIEUVE Y SRR B E S AR D (R R ) - 5 et
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rIH

PR (L

SHERISSAER D - BR TEE 1 2 —EFEWETIERR - A LirseiliEm R
REREE IR A R L R R R R SE RS ~ ERRER > =~ TR SR <R
IH (Gelman, 1972; Gelman & Gallistel, 1978; Gelman & Baillargeon, 1983,
Silveman & Briga, 1981; Miller, Heldmeyer & Miller, 1973, 14 » 1981 » 3| 4
A5 > K81y » B/ NG AEE Y H #51H (Antell & Keating, 1983) o #1H LAH
It *aﬁ%ﬂ%%’fﬁ}iﬁﬁg A LU N8R B2 BOE Y (Gelman & Gallistel, 1978
Inhelder, Sinclair & Bovet, 1974) : ##ll Murray (1978)fi & : [ #EAA I

gevk T RIRINBER R » (AEERT7RE » SPEIEESR A) LABOsY - 1 S e
FiTAf — — STAEME &SR EARNTHE ~ IREBOERY » DAHEEL -

50 SR 2 B 90 LRI TE A SR S AL ) o GRS — eI > SR
(Ginsburg, 1989) 8 L{E4 (Baroody, 1987) ¥4 52 35 Lehe Jifiil < /8 T IEIESL
7 1 (Informal Arithmetic) » Mfi & %E%‘Zﬂ?ﬂﬁﬂﬁ“?ﬁﬂﬁiﬁﬁiZ* o JETEAEAMT
REES /D ~ FE5I) ~ % S nE - FHEY - BT BT o BRI S ST EEEENE N
SR AHEFNEE - PR B EYRECR KA EME (Strauss & Curtis,
1981; Starkey, Spelke & Gelman, 1983; Antell & keating, 1983; Cooper,
1984) » = ~ PUBE4h5i CREPIA —HBERE TRV BEY > RERZ D ? HPEH=
HPEEGYEE > HEE R AHRIZ(Ginsburg, 1989)

Gelman % A—R 552 (Gelman & Gallistel, 1978 ; Gelman & Meck,
1983, 1986, 1992; Gelman, Meck & Merkin, 1986; Greeno, Riley & Gelman,
1984; Gelman & Greeno, 1989) i = 4 SR EAREE B I SRR » 3Bk
JEHVEREEENEF R Al(the stable-order principle) ~ —¥f—JHl (the one-to
-one Principle) ~ Z#JR Al (the cardinal Principle) Mg R | (the abstrac-
tion Principle) 8% 7 #ERA R H (the order-irrelevance Principle) » #T—1#
R IHIEFE  SELATE TSR T > BT LIFESRIYEEY] (utilization
competence) & [¥ 14 # 77 (procedural competence)(Greeno, Riley &
Gelman, 1984; Gelman, Meck & Merkin, 1986) » BE4FE 403 Ak Z 8 H AR HE
FIN : S EOBETERTY » HEE 8 » SRR o (B TR RS B B - 4
B 7 TER&IMEHE ) (constrained counting) B ( —HHEHHEFIN =S HE
W) B AR TR — REHOR » LES FIMIEE T 1~ 2 3~ 4~ BIVISRS) 0 fE
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A R IS B3 » A T k2RI % J (skip-around) ~ T JEFIF J (corres
-pondence-capitalize) - Al | (create)5 » 743 HAL) SRR S HEHEUR A
(Gelman & Gellistel, 1978; Gelman, Meck & Merkin, 1986) -

g SR M AR AT 40 Si e H B SRR RErD > A2 Al SRS e T BT R L
BRI MR TEE ) R0 TEHS0 WRE Dt » BB RN - TiRE2
{EHER - WEHGIRSME - RS S M 2 ) BERENEE RS — -~ =Ha
SRR B REIRRIRE ¢ DUBRAY 4 58 C RSB AT K AR SR 2 A > (th PR R SR 2

Mat8 (B FrA SR ) (counting all) » kRIS RIS AEEsR » HE—HRY
B ARG (1 2) > REBEEWE MG 456 - 7) > FILUEERT
{8 > ABLHISIEERR T B R 7E 2 SRS 4Y > E R R B A B B vk — —

I FAREH O (countion on) » BIESE—HIBKPY 2 IKH ¢ 2 BSATE ARl

(2 ~301)~4(2) ~5(3) ~ 6(4) ~ 7(5)] » FTLIEER7H » FEME—HINE—HHR
74 ¢ 1 BGE o B0 S DI SRS R B R BE 2 B E ¢ 5 BAsaE L3TE (5
6(1) ~ 7(2)] © EROBEME » G [/NSHSKE  FT2H » SBH T % 2 ]
Y5 RNEER S EEY) - BRI THME (1 ~ 2 ~ 3)(Groen & Parkman, 1972;
Groen & Resnick, 1977; Gelman & Gallistel, 1978; Starkey & Gelman, 1982
»Baroody, 1987; Ginsburg, 1989) ° |

YR BN SENABG B R TY » T EWIRE - HISEEEE » $h5a A & LIFBm
BRIZRGEHE - BUAFH - K (Starkey & Gelman, 1982; Ginsburg,
1989) - Resnick (1983) SR EAHTHI5L 2 Fr LLAEFHRRE BLHOE MBORIG > 5SS 7

OB | (mental number line) 3 E W EEE W T1E o BRIEWIT
RER T Yy S NEETTHAAE F 2 BN EE PR 090 - (BR E IR > ERCE R B RS ELE
H#Y /g X (Madell, 1985; Ginburg, 1989; Carpenter, Carey & Kouba, 1990;
Resnick, 1983) - EAT#IARBIESINS » Bk ME HE 1 (incrementing)éd I{f
TR (decrementing) “SRISFHIFBA%TRIE | -

MR RBE RTIFRREUR > 205 Ra — SR PR e HE R
) » @I R R AR & IR I3RS AR O B R SO o KRR
BH O B EE T LR =S R R T ARSI - Rt
SAMEEHERRE NIRBUHIEE - 1981 » 5IEZSL > F81)
B REE IR o 259 -
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2 B4 52 M O R 2 RS MR 8 R R

¢

liﬁﬁf"*ﬁﬁﬁ%ﬁﬁ%/\Z?%E HF BRI ¢ BRI ST S B R e R
R (8l AR T B2 ) M S R (R B AR > M i TR AL A S
(topologyical primacy) KIS » SEIFE%A(Topology) ~ #4T 14B 4 (Pro-
jective Geometry) KX R(Euclidean Geometry) < BRI L(Piaget, 1953
. Piaget & Inhelder, 1967; Smock, 1976; Copeland, 1974; Clement &
Battista, 1992) o AraBiBERMENR « TTERE A/ NIRRT T » WFgezefsity
BRERELFD N - R AR SRS B AL BRI » BIMEH I — I A AT i » Wéﬁi%
M~ BB AR < 22 2 > W TRHE 2 E%k | (T30 > R8l) S ik
CANRLALBEERAE ) @B BRI IR B BB « B ~ RPN ~ BBt E T e
¥ (Schultz, Colarusso, Strawderman, 1989) -
ESECER THREERSE ) RS ECHTSe S IR T RERIRE R | e - Bl e
RSB » —RESATIE SR BRAAHATE SRR » N F AHRELES » TSR]
AR IEH B ME G E ~ A B AR 91T B (Clements & Battista, 1992;
Rosser, Horan, Mattson & Mazzeo, 1984) » — 525 5 [ 452 2o fiig A2
FEI PR S TSR 3R s (Kapadia, 1974, Martin, 1976a; Geeslin & Shar,
1979; Rosser, Campbell & Horan, 1986 ) ; HI41E T (Martin ° 1976b)§’6fﬁ.m
PRI SEROAG N R TR R SO R 20t R SRR, ~ T§': 2 ALN el
BB o LSRR 40 SR e BRI O B — SR T2 FEEARK FC A AR HIRE ST ~
SR B BRI R (Martin, 1976D; Geeslin & Shar, 1979; Rosser, Mazzeo,
& Horan, 1984; Rosser, Campbell & Horan, 1986) ; {4l {& % A (Rosser,
Campbell & Horan > 1976) 8 = 28 F1 55 41 58 £ AL AR B IR 44107 A TS5 » B
BT STERET MBI - B/ NE T - Sy i B S E E(Lovell »
1959; Page » 1959) - BAERH(Dodwell » 1971)FTE ¢ [ SRR EIRTH
ASEI LS iﬁ%?f}%"]E’Jﬁ@%ffﬂmﬁﬁﬁ?gﬁ%ﬁ%%ﬂ%@@ﬂ@FE“FX » Bl Ik
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A WA

- ANE BB LR BEAO R PR HH TE e B EC ST IR -

AR AT SRR » FEBFANS AL - KSR H%&%ﬂﬁéﬁ?ﬁﬁt%
BEZFY - BEEEDIGESELABEIY 2 EY)ERMTE  (1g & Ames, 1965
 Noelting, 1979; Hi it » 1966, 5| 1B/ 3 » E&S) © BT IRT BSE TR
MBI - EREEA  MEREHY » BERSAE SRR (1
7~ BB o ERHERSAEY ARA S - *E%ﬂnﬁﬁfﬁzﬁiiﬁm}]%:ﬁﬁéiﬁﬁ%
(ZF1 > ®81) » {HE R YRR B el ~ B0~ SR B ALiE < e
& » Rl RS - RS2 REAR FRBPHTEZE TS (Pierre Van Hiele &
Dina Van Hiele Geldof) I &/ BHEGHGH 1 — —F2ENER ——Z THF
s EPEERAN 5 FERHER THRSIE L > BN BRI ALRE — — IR BE oK
AR - B E SRR TSR BN FERE - 52 » HEEEY
KVBFREE » B2 3 S BRI B T - SRR 77 — — & S AT T
B IE 5 T 45 FE A > 41 53 30 15 98 28 (Hof fer, 1983; Van De Walle, 1990) °
Vurpillot (1976) K Kerslake (1979) = BE 42 EIEBAE LG R IGHR L 5.2 5
FALBIR o MIEAHREFBE—BEIUER > HAIRSHBEE « IENHEFERES - i@
T Y &%?&Z%%E%%F%E&(defer, 1983; Bruni & Seidenstein, 1990;
Van De Walle, 1990; élements & Battista, 1992) » & ARG A2 i < i
> MERRESFNIER - T 2 2a190 57T RE B SR R RlscE S — 8
8B > TR ATVE TTRETHE IS — R - T R 4T B BB A
Fes Bsea » HIE R R BRI R E R B - BRI SITR B R S H L e
B ECRTHEBAHTSh 5. FRAL T R ME A AR » 1R B O A B B o J
- R BRI T 2150 52 0] LURHEHH BR RS S BARIE < N5 > (AN R R H & fE s
PAZEAIEE < NE - MEBE L /2R L =/ ~ E5E - RAEERMILGE
T4 Z R [Fl(Copeland,1974) »

BRSSPI B » I - 7E B ERIGRE —58) » B8
e 5 T R B 1 2SR e R R DA E B B 1SS S R R
(Gross » 1985) 3 AFLEEIAL 5 » HEMREEEF /1SR 2 IAZ06 » (2R #sE Pl
Wi H % B RRB AT WHESH R AEAA RN RBY REEY - 1ot - 29
) S th SV F B SR TSR P 2 AR50 KRl SR T T O T ~ T - B LU
B REE R * 261



EHTG RS R B A R

PlYELEZ2 Rkt 2 tHER(ZE(Copeland » 1974) °
LU AT - EATE IR H o B RSB AGEIVERF LA R ER B -
15 5 FOMER IR R HA P 22 BB fR(Acredolo,  1978) » EEBAIEIRF IR
SR R ) 57U ASE BB MER S 2 IR BGR - BTSRRI HIR
e R RS S RS Land mark)F » ATEH 5 3 22 R4
i 2 Ll A 22 IR AR o S0 2 T HE B AT D & (Acredolo, Pick & Olson,
1975; Acredolo, 1977; Siegel & Schadler; 1977; Acredolo & Evans, 1980) » {4
il Acredolo(1977) 3 » = ~ MBS SEAEMEEHAMIE # - H B DA R AR
B HAE MRS A ST BRAE B BINEEE AT R 2 o IR IRES i R BRI (2 IR
why > B B SRR IR NS, SRR R B AR - EREMRB R — — IR
(landmark) ~ & ## (route) ~ K # #84L £ (configuration) i i 2 A 1Y E R
(Siegel & White, 1975) ° BEAt - IETERE Y - EREEA S ESR i g e
SR HETE » HE L) S T B0 Z2 A - (BRI 5 R B s T R R R
(Siegel & Schadler, 1997; Liben, Moore & Golbeck, 1982) « #{iE » FAF
A(Liben, Moore, & Golbeck, 1982) B : ARG LIFRBAEE—HEREER
FHGEM > REREGH RN > AR RSN BB E L PR E
At IR 22 MR B AR R B R R - XA S AlAcredolo, Pick &
Olson, 1975) Z 8 » REEHGNEEGMN 2 SMMERERE > LEIEER &£
BIEAAREF - #8.2 » IBHEREZT » W SANIHER — s Ze e ) A
WEEE ARTZHERT » 40 » Bluestein 82 Acredolo (1979) @& = R4 SLRETER
AR HER SR BN RINLE - FLEHNSERETE P /MR EIo0 i th E] MY E
ERHNLE - |
fR R - B RITSRAR AT SR SRS 2R b RE ST > MAERRIRIS AR
fr TR e | 2 ST BRI B SRR S A D ST ISR B AR A 2 ~ ST
B2 o T A7 E I T th el R IR MR - PR AR TRIBRGR o
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A WA

B~ B4R EEES R R

R GRS RIS R ARR T RHIBS B 2 SRR 54 > 1 LARE L) 52 2
TR RERAEE AR TR S HA L &1 o B4 b - WIELEIYh B & S A S ¢ #Erh
{t. (centering) ~ vEEAFRE MM FEIHGEFE (states vs. transformations) ~ A~a
S (irreversibility)(Ginsburg & Opper, 1988) » K7 ~FE & B h L E i

£ A (invariance) » SIS FHIRSLRIBE IS 548 - 9 - R HALM

P
IE\ °

A EE TS R OGRS SRR B A ) - AP R 2 2 sl
AR ARBYREES - WERRLEEE HRFEIN SRR B R B2 FCFraR 28 481l
4 > Donaldson (1978) 48 » 7 FEHERT MEdL 1 EBE s LI (R

MER SUEIESR I ) ISR > H90%H) = F FB4) S L% MEE $rhL (decenter) »
AR RIEE W LR AT - Berzansky (1971) i B RGBSR 4h 52 P 1 S () 2 g
BRRSENT AR RURBAR » 2022 ~ KB ~ Hss2 s » TR E R TS5 6
Fiike > LGN ~ 125 ~ ST S IR R ACREE I + ak LA e A 2271 )
HIGATT > G050 RBR B % 2 KB {E (Berzansky, 1971; Schmidt & Paris,
1977, Gelman, 1979; ) - flfliGelman (1979) = ~ PUBk 5 LIS E B 75 2Bt
FIERIRIE » SR SRR — SR e DR SR B %R HE S e TE Rl o PV EER T
R TSRS EYNEE @ R B Y 5 e R R R

(0 : BEMSEBEEMS  EAUBRE) - 4 5289 K B £ (Rosch,
Mervis, Gray, Johnson, & Boyos-Braem, 1976; Markman & Siebert, 1976;
Markman, 1973) -

WREH R0 S IO HE RS R T4 SRR 2 B AT LLGE 5E & nIlisR v
PAZER - BUAN7 4% B % A (Siegel, McCabe, Brand & Mattews, 1977, & B2/
f& > R8V$= ~ VB S 4E s S BT ER LM LA 2B (16 2 2 ik » HE SR BB A S RETE
YR TR AR ) B EE SR > LRI AR RR A >
- B ERBETHIER « 263 °



BT BB R HEE R

I BRI B BR R RS B R A AR R 2 B ~riERe ) » HAH
RIS - hRERA LU - -

AL 0 B AT % TSR R B S AR AR /N R (B LA ) ﬁiﬁ‘é%ﬁ
(Watson, Hayes & Vietzé, 1979; Case, 1986; Sugarman, 1981) » AT £ KKANFE
EWSENRUAMRAT G » RERE—LEE - 1 : RIS MRS ~ &6
B . JEHERLSE (Diaget & Inhelder, 1967) © BTN e H 2140 58 B SRR HE
B8 17 o LU R EERR R AR ISR B R (Brainerd, 1973; Koslowski, 1980) - 1)
- SR BN S BCR AV AR AR HAH P HEBR R SR BREE (Genter,
1989; Sternberg & Nigro, 1980; 5REE/S » R82) « X & K EHEE2YK | (Post-
Piagetian) 25 » $h5aE M S ESERAIMEIRA > i MBRES BB - T
EERRT G5 TR PR B 2] (Inagalki, 1992) © ,

FEZSIER S AMERANE » SR LRANEZRRRERFER
FEBHIRE ) - EHIEGERAL R S R RN o« BATERRBEMEEIR - —HEH
SRR » ShiR A R B R TER ) B TRl ) > IR ERI AR A O
W) - RTTYUR (Case, 1986) KIWFFEANT T LB 40 5T RS AR 17 S8 % RO e 77
AE— (TP R WU — (R 5L T BESE A RIS R (FRAR A
—ag by 2y WRBIR RA R MA RS —EEMEE R REE T T
W12 ) ESEIHET - WELRR T SERE - 4 SRR R IR
EEEBRR - RIS AIRE R BLE RO TER - |

TR T S 2 R R SR ML« B - DB EIR R E
BRI » SESUEMRIEIX TN —SE TR WP MBEER - BimaE - Mk
FR RS > BB EE  BH - MR ERECER > TRRWERERL
B o WSS RAVB RN - B K E M RIE R IR B R 2 SR B
B TRGERER | REHE > MEE L > G228 MINERRHRLIEE(Starkey &
Gelman, 1982 : Resnick, 1983 ; Pascual-Leone, 1980; Ginsburg, 1989) =L/
&R (Ginsburg, 1989) #i K& 4 52 2 FIIRESI A » A Ry P — BB 4150
HLBEVER) NI HER - SRTBRER DR TIHR (SR 2 HET) » LUK S — RS Bd S it
MEEMEAEME  FRRMCLLE T2 (AR E SR B » AR5
BRA-EESNFINEE o SHRICH SRS HERETT BRAFEIE R B AT R EIH
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LG

H > SERERN R KB — - 6 KT EESEIFUE B4 5EE 2160 1
5 HIRE ) RTIERE - H R - EANEFREN AR H » IE—Wkithin
HAREZ & -

LU REREIISR A BT > SERTA 52 AV 0 ~ AN A 52 (T R84),
I TR > — BB B R 2o R R o HUB g B R R
I > RN EE ~ BEF ~ RS SRR ) R B SRR B Ry o L
[R5 B BB R & (Starkey & Gelman, 1982) & TR AT = 2AMREIN - Mg
(fragile) » EERRAMEEEE - @b ~ ©HIZAC : LHBIEEE AL TS
SR T > DUESE - SRS M BB B AR S B E A B A
FEXZ A4 5210 8HE FE 5

b ENMNREEMREAETZE

>

~ s
7,
X3

~

— WRHREERRENE |
RIS SR  STSRZER  ROMSBI SR 2 W » SO B S
WEEEFLAAHBSORE ) o 2L SRR, » SN — g ¢ TS
R + BRI S RIS ) PR » I TR 4Rl 5
FRRIFICEA » BIBEW R - TR SO 3SR BT » {8
BRFRRGAES) » TR TSN« SIS SEIE Gelman &
Gallistel, 1978) i & » B AMETESAYS AT LUMZ 5 » TFEHEEESSEARAE £ LA
i BT SR L A > (% USRI  BR A1 » e S
2t
(—) E5sEEE | |
GIOFE RIS 42 BB ~ B8+ P13 o R B R
TUEL) 3 0 S TE SOOI © BT SIS SR » SO - A
PIFTEEIINY BT~ TR LASREIEO ~ TR TR SRR B
R » W R AR Y BRI » 15 S R T BB o >
B AT © 265 -



B R BEMEREREER

M ETIERIANY o 325 E > 45 B BGINEEE) ) » 177 8 LI AR A
R RENERVEEE -
() BUssE At
S5 AN ~ BB R BT R I IAD T caSiny o B T iE RASiER T B
TEFEs ) fOZE(R > BEETRYE YR UIMERE - R R R R — A% B A R
2 HEY) o BRI (BRI ) AT A AR AR (G0 61 2 AT AHIHS
GEWE > £84) o ik bHar B B MBI ) IERNg > EmEE Ik
M~ TR RO RIS R A5 E ORI - sed R AR > ERIFIRE S
[EEE a5 1 (emergent literacy) 51— » S5t RIEHE P HAITF - H
B 4 E 2 ARG RS AREATEY > B0 R 2 (Kamii, 1985, 1989) & ZIE A
-~ TS E SR IEROIECER vk (FEAL : 19+18= 7 9+8=17 » H7 #1 > 1+
1+1=3 > % 37) » SERMEFEES - THIA | (F¥)reinvent) » R H M IRE]
s R AEARLSRIG > BN + (19+20=39 » 39-2=37) ~ (18+20=38 » 38-1=37) ~ (20+20
=40 > 40-2-1=37) ~ - -+ - ° &I (Ginsburg, 1989) 1 F I L H LA LOE T hE
B S SR EE S -
(=) 1R E R
S BT PR BT AR RTE S AR S B rh R R R RE T AT e - B
HAESART S » BEABEESERRMES ERER - AFheE - T—afER
A58 BRI EA DB 2 1 FREE A - A EERIEER
T o 5T REBARAIER » BB R B > BINREE RN REBEE BT EAH
B2 AR -
() BEEEERE
A EM RN REN G EREE SR A NRMAER — -l g
(e E ~ B0 H RREE - BERNGEIE)WBEE R RREE - HER
TEERE T Y RIEEE B INH T RSN G - BHINE > BRSNS/
Bt RS S8 N - B HRIT TS N R R/ M A
BT o BERRY : TEEHGE T &SN ) B/NERE : T=% WEAEHARE ) B
LIS~ E@2) s B T (FEEEARI =R 2#8 £ U+ ER
FA TAE B AOSREAIR R A RIS > LB RAE B HERARY © Bbdt » 40 5B th2
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BASH » BRI EARMG R » VAR I FHEEE ~ BA) 0 BRI
TR RS ANETR -

BZRnEREPR A D LRI RE S > {ESATR RNGEIENS < BREN BT RN < Sh S B A
AR — — HEEE A - EE BN [EEEW) o MR TG B
HiZf(the equilibration theory) » FRA1% 2 —FE (8 A 75 B8 55 b £ % ok 32 0 1
2e > EmE AL AR E T IhRe o LUES BRI N TE B R GIA T (Piaget.
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FR A L AR a0y - LA EEES T » SRR BB S RRE
SURE R BB B ~ AU EAE ~ R R - REE A - R Y5E < B
B eSS L EERYE LR SR NRRHE - 7 LUEYIE I E - B USS RIS
B R BRI | . 267 -



HHREBEMREHLEERR

YWEH S EE R R E BRI ER B a FE S R 4 SRR B ~ 2T
BB R - Frage s BRSBTS T ABRIR - i) - B EAMETTK
Y~ BLE -~ AN TEABIR 78R LR FEL A - 215K
> AL RUERHLE © WS 45 EEE B ISt A B8 > B hE
B> SRR R ASEER - EEGTEE UGS T BEY) - BEERETE At
R - EEEEOES > RE B E AT IR ERRO RS o M DR AR R
BHOHIL IR B /) o AEAEMTEM  (Bruner) Fi{82 [ | (scaffolding)
B (Smith, 1992 {130, K81 » AL EMIED REE R A e > fHEfER
& ~ B HPIIRE S o RIS -

e s A S BN IR GER (A bsorption Theory ) B3R (Cons-truction
Theory)Z F(Baroody, 1987) » 5% LIES 4] RBRIRIY £ Tk EA S TR M5
— I VS AR R thR S BB o BT S B R
B TE S T A A o FEECHERER R A BE thRAEN - BOIME > &
Wil (Resnick, 1987; Resnick & Omanson, 1987) % RS 8 TR0
JAEFIR o ] (tounderstand is toinvent) f2HH TKE : [ EEIR G ERE S 5EHE. »
AR REERFE fth—ERRREERAR o o B T PP SRR RE SR PR » EthR—
BLERFMREE - (BRI T o ReEEILHME - - - Bk AHEEEREPI
N Alintervention)iBRLER) o 4 R « T T EZEAE— {8 R B T &
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(instruction)f| T EHFH J (reinvention)RAFFEMAN - 1 ERHAENHE
XF o TYEE TS HERMBERRA -

(—) A3k

NSEAAESS I ZER b o TR T2 2 5% o T H A th B ) -
WRIE B BAHRR > BRTT4) o AEHER BB TR o (AR R R > YRA B
M~ RN ~ ESEME - TMERTHEY ST > 1 BRI 5 BERR LB
BEAE > UG - BB 9 SRAVIEE N EATA SRR A B H AT 2 B E A EER SR
- 268 - ‘ 5 2 #A-Reb-—ZimEEh



ERATHTISS » VRIS B S S I e - B R » T
BRI 2 o o | | A

5B T RSN ~ RRAECH - AR T R P B
9 T2~ S G (A1 < 15T 3 0) ~ 2 R8T ) ~ SERR2TTSE).) + A
ENET R Z R - SIS % 2 T BRI A - BTEHEREE AR LU
RIS SRR ? WA - S > PRI R R - DR
A S ho
(=) stk |

SR LA R 1 5 S B S T AR 1 BRSSO A AR
ER L « S L1 P 2 BRI (Eree play )(BIAAERES S B0 - MR
AR R BT OV ) > DURME SR F ~ 4018 - B TSHOPN B » BT
BE ~ TFETRCAY ) ME S SRS - MBS CARE R » B SR E AR
T EEIR » 1E bR E R - PUNSSENET - L R 2RI
MR LA IE S T ) > SRR BRI
BB » T EL DSOS Bk WS © Elkind (1989) FTEHER ¢ (EFERISHE » —
HBRER GRS — AN BERE - 7 T 9 » SIS » WM B 5 B F T
# o
(=) fersdl

SN SARETEAE ABOS T » SUITETE R OB » R B SEIE R — S
BRI » TR — RS - A AT (A - BTSSR R 2 A
SRAETERIE R, » 2 M SRR TR A TR o SRR > T
B E B B A AR A R TSR » TR A P RS
S ITE AR A2 DL OB AEES » BN « $RYFSEL ~ BRI 5asK
SO E AR ~ AT LU T BT e ~ 1EA% LIRS « 1500 S ST e
RN » LA R BRI (open-ended question) » BU8| S
% 5 FMIZUREE A (Cliatt, et. al,, 1980, cited from Worth, 1990) 48 H 4 HERIFL EL
Y5 BB A R B8 B > R A O RS - BTSSR
R MER R UL TSR 2 1 TEREBM 2 1 TEITETR—E 7 1 TRATIN
TR 2 ) SRES o |
R B0 . 269



T4 BRI B HE R

(M) At
SRR BB BB R 2 /B T T80 (action model)(Nelson &
Kirkpatrick, 1988) KB4 SLAVERE R IEH BIBNY - MUMHIREIESR  ISFHIR
TP B 5 R E T - SIS BRI A Bha o FUE - B ER ¢
MEBEESE b B LERITH) (action) B > FRHIRMS - BIFYIIERE
FRET AR TSR o | (Piaget, 1973) » HE [ > KSR LR EBEE M
A J% 15 e 5 3 3% (Kieren, 1971; Fennema, 1972; Fuson & Briars, 1990;
Wearne & Hiebert, 1988; Hiebert, Wearne & Taber, 1991, Suydam &
Higgins, 1976) °
(1) B . |
ﬁﬁé‘%@%ﬁ%&%‘ﬂﬂ%ﬁ%ﬁﬁ%ﬁ%ﬁ%E%f&&%i » B BAREIGS - 220
SN IETERARE: « ShSER0E B ARSI ST S R EE SR - A nT LIS -
U S AR EE T B ) 53 AT R BT P SEAT SR+ LIRS R A SR RS A
CHEEEE A AESEBE MU ARNERRAS FRASTH ) (cognitive
schizophrenia) FrE » It/EHE SR E ARG B CRFEIE AR (Eféiﬁﬁ?f .
gE ) g {MAE BT 24 (Ginsburg & Asmussen, 1988) » [ Ith& ATE
BOBRETES SER A0 ST A0 AR » TR R A SR (L RO Ve S B AR % 1
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Abstract

Jean Piaget is the foremost. figure in studying
the development of young children’'s mathematical
concepts. Basically, his tenet of theory is that mathematics is
logical in nature and that preschooler is short of logical think-
ing: young child, therefore, is mathematically incapable. Re-
cently. the research in the development of mathematical
concept of young children burgeons prosperously and is found
in the subfields of mathematics such as number, geometry..
etc. Moreover, most findings of these studies seem to be differ-
ent from Piaget's assumption Nevertheless, most of the
publications in early childhood mathemactics education for the
time being are still based on Piaget's theory. On the other
hand, Piaget himself seldom mentioned about the educational
implications of his theoy. Hence, there is an urgent need to
study and integrate present studies in order to investigate the
developmental characteristics of young children’s mathemat-
ics concept and further to explicate its educational implicat-
ion.

This article adopts literaturereview as its main re-
searchmethod. Thefindingsare: (1)preschoolers are indeed com-
petent in mathematics such as "informal arithmetic": (2)the
competences of young children burgeon from birth and Prog-
ress continuously and gradually. their capabilities, therefore,
are weak and have limits in some way: (3)the developmental
characteristics of young children's mathematical concept are
self-directive, self-constructive, contextual and intuitive in
nature. Based on the findings, the educational implication,
therefore, is to provide young children with rich and stimulat-
ive environment in order to support and response to their de-
velopmental characteristics. Generally, the author agrees
what Bruner mentions "scaffording support” in instruction.
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The main purpose is to allow young children’s competences
(undergoing development) to reach full mature and develop-
ment. Some instructional principles are suggested: play-
oriented, experience-oriented, problem solving-oriented. in-
tuition-oriented. and concretion-oriented principles.
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