S R

alcioicioioioloiolofololioiololoioicioioic oo ool ol oo

1050 Baed f0ed e Toch [loeh (o) (il e (el 00 nd) (L8 (el (] A) (LA (U005 M) Tl Loel) [and R0 (L] ) 09 nfl LU e L LI s e -
[ BS-
[l &t
(23] - Fa
[ - [
£ Fa

o Gd - [}
ra e ra
€l gl by iy ol [\ 8 B2 1| 35 B8 : =
Ful bt L [y
e e al =+ |2 = = &
il ’ -
ol el
) - F
od - - o
ey p
L‘& L.j
FIFSFARIFARARI FRFS PO PA AR FERY R PRI B ERED B8 £ P PN FY B9 FES BY P PRI ES
B Ao Tl A0 (U ) 00 Bl o) o) (Ul [od 055 [t (0 ) ) (L) Dol fef el Rondl (Lind] B0t} (U005 %) foef U8 Bt (L0 L e Leh

- wER
BEFKETARE/NNEEE

- BEE
B EEABERHBREHE

AIEE

EHEEESENEEEEE » BFEHE (number sense) DR ETERKIE
e BEGEHENRERIBRIARTER  BBHFEE - HEEWNHIEHE
MERA TR RIS HREFER SENEEAAN R EERNEHERY
FEHENE - BRI ERE R ERE SEIESEHERE EHEF B R
Al E#ED - ' -

BFEEIBRCRABERETHEFERANEESE B RFEBREIN
AN MEFEFERNEERE  EURETRO G AERANERET » sl i
FHREARBREE  EFAEAREAENERT DS ETRE AT BFR
B2 TR R T RS P R SR 2R R T T B O B R - SE A
MAEEANTERENGEREEENRED > BHATH  hRER  EHEEEE
RAEFNEE  UTRARETRFNVETER - ‘

BINM B EHE —ERERBERBNRE  2LEHBESPIRER  E5H
BTk MEEEROHERARTOERN GBS EERT AN EERRE 68
FEEEEBCHERRT EMN5 I HRLBERENEE  AETHRFERAE

FYEEH -

WMEET  BFEER  REHE > FERNEE -

42 BEBRMME FO+—H 90FT7AH



]

ol

BENESEUE - ER AL EEOREE RS- ERSR - 25
R OCHERRORE  EFHWRSL NEMWERAET ) MO ETIEER
THEREBRBRENT SN FRUHRENERNER TR IE R - (2842
HWHBRANEERSMANREETEEY S4 S RENRBR TR ERE
I ERERSAERREE -

ERTNHBAEERE RSB SRR BT RSl
HEWAE  EXEBEFEESL T8 3 T R RE R B R AT Fr s B Y
TRIERERRIE  EEQRNE/ A ERKNEE NS BT RS « B4k
40°C » Z#FHI7Kt 40°C » JEHH Z MK IR A AR - AR ST 2 MY
BRUART  ZRASGHE/NELSES 80T » B 40C +40C =80T » {B&H
RV RNk R B TRERANESHESRFAESWES A
PEESYERERNTREEER I RO RE RS R AR EnaE
B OB B o R B PR A R T A R R R RO 2

EUEERENETERE  BFEHH (number sense) B S H R THE
i » Everybody Counts (NRC , 1989) FREFEIRERES N\ EYHERENTER
FE o MBI FEM L. (Australian Education Council TAEC], 1991) LIE EE B
PETHE (National Council of Teacher of Mathematics [NCTM], 1989) 5378 »
BFERBERT/NEYRLREFRT WA EE - NCTM (2000) S-EFHE S
T2 HBEREFEAHEE® | ( The Principles and Standards for School
Mathematics ) th 35 T AT b EEREEEYTE RS | (p- 32)-
BEECHBENHERO S RIIMEER yEgTE:E . HEENB B
REYFIY B St sh s 5% BB AR RS S Yk e
P BER R B R R OB B s B R {EAD S B 5 8 Sy R A0
BEWE - KB Yang (1997) WS - EREEEEE R RS RSN
AKUE - {EFERESRT FSHERE DI (0 f58) 15 HFEBENEATES
FIRSEHAES) - WBWRHET > FHESETFEAIFEZEE ZMEHERHRR
BER MUEABRESR4: B2 X R ERFESHEE. EHRARRLERNRER
PREE > THRIEEEFEREXLAERE -

B BTFrERNEE

7B (number sense) ERTBECTHHSERST - 40 25 - 25 -
Wl MR EREERFER - BEBENBEAET R EELAERE T ELE
o (TR BT HE ? RUBECEMEEEERESLEEB NS ZEE D -
GBI ZEER ? DT R F SRS my Ty RS Sm A E  RMEygE
EBNEREANE -
~— s BT EHROEE

BFEBE-EEEREESNES CRRABNAR MEXEEE SR

BFrEREE ) BRNHBNERE 43

R




33 R

(Sowder > 1992) BB M BHEEZEWEZHH » CERAEENHE - FRED
fﬁg%ﬂliﬁm% HARABFEFERNWESTEHENRE {E‘f""m%%imﬂ%ﬁ HE
RIS R 0 (P —H EBBIRE -

EE%&?%E&%@W%?%%JEU  MEELNETEFESEINE. - Brownell

(1935) B RIFESHSEWHEE (Meaningful Learning Theory) - ZZ 1 H#]
BN RERBER AN ErES - EIEB"J?’E'J%ﬁ;?%E?ﬁﬂ&%ﬁﬁ?*ﬁﬁﬁﬁ%%%ﬁﬁ
i EREHEAREHERER  ETHERSINERLNEE -

Sowder (1992) 3 %%ﬁ?—”ﬁa&% (—) ﬁ.@:ﬁ?ﬂﬁfgﬁA*FE%ﬁ%% fFAREES
FEEESEORG () —ERHEEE ’ BE R LB E TR
BERBFRRAD - *ﬁ%ﬁﬂ%@%“]‘jﬁd\ﬂiﬁi’giﬁi%%?ﬂ% : ETEE. eI EN A&
% EEERERLNEREETLENGE (2 fEASER L REFHE
F AR EHRE - Howden (1989) B - ﬁ?ﬁ%m*ﬁﬁ?ﬁ%ﬂﬁ%ﬂ%ﬁ%
AR AR AR R EEBAERE

Yang ( 1997 ) WP - iﬁ?ﬁ%&%?ﬁﬁ?ﬁ?ﬂﬁﬁi@ﬁ@?ﬁ@ » BALYE
B SPEEFERERE RN TE  UEREEE AR REERFNERE - 5
EEZEBRNIOA  ERFRERNEFNEENFERESE ZEMEREEA -
MclIntosh, Reys,fl Reys, Bana, # Farrel (1997) 28 » HFEHE—EAHEFN
EEN—RETE EeBEENEREE T BEREEENHE  vRREEREE
W RS R R T E S B FEE -

B EB RS R BEERERAR -ERERZNES  HEHEEER
FEyERsEh > NEEEHANEESE  BEEEEZREIUA  HEFHEEEN
EERE g EERANARERNBREHT - LREAIHEFNT A RERHE
. ERAFARETENBET UL ET AR ANEFHE 7 A MEE LAY
Sl » Y REE A R RS R B N B R - ENEARFEEERIRTESR
BUEBEEEENET > BRATRE  LRER  ERHEZEREFNELE I
TEREEBFNEFES
T EFEERNER

B R — AR S (sense) —1f - BB ET —EHENESE AW
ERE B RS R HRNE S EE U TR REERETRAMIHE
WESTRFEBRORE -

() THEEFHESR

NCTM ( 1989) #Z ﬁﬁﬂ?%%ﬁ%?ﬁﬁﬁﬁﬁﬁﬁ%ﬁkﬂ %’_—LE?EI*F" il

FE HAFR 6B T M B H9E % - Sowder fI Schappelle (1994) &R + #F

SR EEEEMEHMEESNT® - Howden (1989) FEEHH —H—

EREEL s ERBESHRMMNURETEEER? —EREERMUMERS

e E B MRE WJﬁI] ~%$§E§l%”’”ﬁﬂﬁ@%%”’”ﬁﬂé’ﬂ?‘é”’”

U i L e AT E — R %fa’%ﬂ'ﬂi’é“’ﬁ‘%”%%}_ EEIRERT R E
(DEENSBENES

44 HEEHEME FO+—H 0FTH



MclIntosh, Reys, 1 Reys (1992) 325 » BiEMM RN SHEFHE MY
4 (equivalent form) HH - TEEN THRRFHEERERNARENRT
M EHER - BIA0 - SEAOEM 24x 25 B » TTIESMEES 6x 4x 250 B
FER 6x 100 » A0ELBNAER FI AR S84 B MY 8 HY &7 58 - Carraher, Carraher, i1
Schliemann (1987) 7ECFHBBHH R HHIE » S4B SR 5 %
RAERE - BUAN » BERBAEFE 25257 B » — (2R E I 252 SR 200
+52 0 WifF 57 SEERL 52+ 5 0 ARIBEME 52 MK 0 BB 200 HE S
BE 195 - BFEBBREFVET  BEEERAYENHBIESHEE
Ttk -
()T B ey E B SR E KN

WF A/ NEEN T OIS LB R B s Bl %é%ﬂ%% kb éj( » 1299

EE 1400 7 - EEMEF BB GBS A (large number) T - FERE M
FZEHERL (benchmark ) ZREHR B YA/ » Markovits ¥1 Sowder ( 1994) $2%(
EBFHEEY  THEFZHOANEIELEERYE - HEmENE s bmg—
BRBFLE=(MET - HFFHT - REENBIREEARFEZ MO ms
FHEST - Sowder Al Markovits (1989) #H(5 » HEBREH A F S IERERE
HIAR/NE » BEIERMFENEERKEN T - MFHiEE S8/ gE
BENTHE mEBBLEBRYEFTES -
(IZEHEEL (benchmark ) #YBE A

MclIntosh, Reys,f1 Reys ( 1992 ) $2 ] » B HE BEAR & {5 F AR ST B B9 K/
B F R (round )l LB REBER S B B4 EELE 74x0.47

1
37 B - ELEHE 0.47 tt.EfJ\H%“ 2 LA %%%ﬁ?ﬁ T AU 74%0.47

15
E 37 /v e 340 - %”%é‘a&?fﬂé‘?% + Igtt 2 KRB/ - IR LL | e

11_ 15 11 15
50 N = —_— 4 3 H M \ M o— + —,,-‘;j I\ o
2 %12%1116%3&?%1&1 m BEREE 1 /] Fﬁulz IGE?:&I:EZJ

Crites (1992) WHERER - GHEENFHEL » FEHREERERTES®
/HEHTERSEE BRI -
(AT EENHEEZE

BREH(ELNZER, RN TN SRR EEETRANEER
T (BEBRMEATEY) UETHREETHERMELESSE - fila,
BT ERRTLAT % SREMTHEMES, MRS —RHRFHEE 50
EFIBRI—ZEGLL 100 K- Behr (1989) A B AR ELE L E K FHE
B H—, AFEMEEE -ARESHES TR - TR K
(compensate ) » FU40 - AN 350-287 & 63 BRME 350-277 &2 &~ T
BEUREREF 2%, HHESEEPRBER, B, oM FHE
452-238=214, ZREFIR 447-233 BZEHE 214 - Reys, Bestgen, Rybolt, il

BrRaEE BBRBBHERE 45

o 3 =) B




1o 5 o B

Wyatt (1982) BFZRIEH - IFOUMEEE 5 AEIEHA (reformulation) Kif
{€ (compensation) HYSREERETHEE -
(R EMENEARFEEREMENTEEE

fi#% Mclntosh, Reys,f1 Reys (1992) WyER¥ - BB EAEFEERL
FREEER EEMSETHNIE - e BRIV EEEHEN(FE
HEREE ) REMETEILARERNNELERN (L8 FE..F
£ EETERER  fRENANSERNEGEY - ERREEETUE
RTEAETERNOCENMGEE  BHEWERTR -

& s BT ERVEERE B ENEERERI Y REFTEHNE
B AAEBRERTHERBFEREER RARSTHLEREFERMARE
iz HBEHUBFEEEERAEL - ’

2 - BFEENEEH

DREIEE NS E— AR/ EHEARNBERZLN ERELH
AFHBRE SEREANHES FEFHENERZ FRE MRS A
EMEZ—ERBREMNRELR - BEEE —XR i~ LEEXEAF LXRENE
EEREM  SFMECHTEENRRFERNR  EHEMERRE  BLHEET —E
Bl ETHREHERECHHZBLFA -

FEREMNBERE—MHBEERLE  BEREEXRFREEER  HHUEME
NEMBESM—EUERE I EHE - BEINARENPNRMEBE T XERE > &R
BB HARERERKF  EfITRE/NEARESHER/ER  RTEE
H—EAHA  BEETIESEHEE T ERENS  REMBET 8k EUE
MiFEESEEEERER FREREBCHESHER SBRMERT RIEIXE
B HATEEHZNTY  FREREEENHEHZ -

ERGEEHETHMABBEEFTUHSHRE - RALK  BEREEHE—
ERAANRNERE SEWREEE  ERENEERDS  MEEFESEN T7E 4
MRS AR  BABEFEENFEMEREERE  BZEHMMMSEMBRER
By R AT EFENE2NRSIRENRE EABLEAZERSENEE

| 19 - 48
ﬁ%ﬁzﬁ%ﬁﬁmﬁﬁ’@%ﬁ?ﬁ%:mm,gﬁéﬁgigggﬁ%%%
0 S B AT A BRI T PG e — AR R -
AT 4 55 FAR A SN R » (2 S SRR B AR
| 9 48
FE EARERATR  BLROEENETEROES T WERE
BT | 408 SRESEE 2 EEE T AT S BB RS - 30
T BB P S B B BT - B T T P S — R - B
R EREE - {02 E A E B A R -

—BRRET  EEREFHMENERE EFSE2LARIHBFENTE
( Carpenter, Corbitt, Kepner, Lindquist, & Reys, 1980; Kouba, Brown, Carpenter,

46 FEEMEME FM+—H 9%0=%TH



Lindquist, Silver, Swafford, 1988; Reys, Reys, Nohda, Yoshikawa, & Shimizu, 1991;
Threadgill-Sowder, 1984 ) - BFEBHZ U P RERR RSN ERIEN o 2
g%éﬁ$@§%ﬁﬁﬁ%ﬁﬁﬁ%ﬁ%ﬂ%ﬁ%?%ﬁ%aKmm(ww)%ﬁ
RET  HUNHRBGEBEAEYRFEROBE - Burns (1994) B MEH2
@ﬁ%ﬁﬁ@ﬁ%ﬁﬁiwﬁﬁ’Eﬂ%ﬁ%¢ﬁ&%ﬁk@ﬁ%%ﬁﬁ%’@ﬁ
ﬁ&?%%E“%@ﬁ%%ﬁ%@%@i%%ﬁ%%—ﬁﬁ%%ﬁﬁ%%ﬁ%&%
RERNESR cETE24LNED, PR R RS
*E%%@%é@ﬁ%%tﬁ%%ﬁﬁ’é%%ﬁéﬁﬁﬁgﬁ%ﬁ%%%
ﬁ=ﬁ%@%ﬁ%ﬁ%%%@i%%%ﬁﬁﬁ?(%y%L%JﬁwWMMJ%M°
K%Eﬁ%ﬁ%%%ﬁ@&%%%ﬁ%ﬁ'@m%%&%@%%%%’@%’ﬁﬁ
ﬁﬁﬁﬁ&%ﬂ%ﬁ%ﬁ%’ﬁ$ﬁﬁ%ﬁﬁﬁﬁﬁﬁiﬁﬁ’ﬁxﬁﬁﬁﬁgi
BEBRORE  asR I8 R E a7y -

B W5

BINEY R B E — E R - ST 7 S B B S PR S S S I A B
ﬁﬁﬁ’$ﬁ%%§f%ﬁﬁ$ﬁE§Z%%’ﬁ%%éﬁﬁ%%$$@ﬁ@’%
%Hﬁé%’ﬁﬁiﬁ%%ﬁ%ﬁ%ﬁiﬁﬁﬁk’ﬁ%%iﬁ%$ﬁ%%%%
%’%ﬁéiéﬁkﬂﬁﬁﬁ$’%ﬁﬁﬁﬁégﬁﬁ%%@@’E%W%ﬁ?ﬁ
B EEN

2E R

BRE (R 89) By AT BNE S REND - S5 SREENS 89 ERE
BHtRFEETE# 2 B -

Australian Education Council. (1991) . A national statement on mathematics for
Australian schools. Melbourne: Curriculum Corporation.

Behr, M. J. (1989). Reflections on the conference. In J. T. Sowder & B. P. Schappelle
(Eds.), Establishing foundations for research on number sense and related
topics: Report of a conference (pp. 82-84). San Diego: San Diego University,
Center for Research in Mathematics and Science Education.

Brownell, W.A.(1935) Psychological consideration in the learning and the teaching of
arithmetic. In The Teaching of Arithemetic, in the tenth Yearbook of the
National Council of Teachers of Mathematic ( pp. 1-31). Washington, DC:
National Council of Teachers of Mathematics.

Burns, M. (1994). Arithemetic: The last holdout. Piii Delta Kappan, 75(2), 471-77.

Carpenter, T. P., Corbitt, M. K., Kepner, H. S., Lindquist, M. M., & Reys, R. E. (1980).
National assessment: A perspective of students’ mastery of basic
mathematics basic mathematics skills. In M. M. Lindquest (Ed.), Selected
issues in mathematics education (pp. 215-257). Chicago: National Society
for the Study of Educatoin, & Reston, VA: NCTM.

Carraher, T. N., Caraher, D. W., & Schliemann, A. D. ( 1987) .Written and oral

HFERCE N RBHYBIEEE 47

o S o) B




& R oy R

mathematics. Journal for Research in Mathematics Education, 18(2),
83-97.

Howden, H. ( 1989) . Teaching number sense. Arithmetic Teachers, 36 (6),6-11.

Kamii, C. (1990).Constructivism and beginning arithmetic (k-2). In Teaching &
Learning Mathematics in the 1990s, 1990 Yearbook of the National Council
of Teachers of Mathematics (pp. 22-30). Reston, VA: National Council of
Teachers of Mathematics.

Kouba, V. L., Brown, C. A., Carpenter, T. P., Lindquist, M. M., Silver, E. A, &
Swafford, J. O. (1988). Results of the Fourth NAEP assessment of
Mathematics: Number, operation, and word problems. Arithmetic Teacher,
35(8), 14-19.

Markovits, Z., & Sowder, J. T. (1994). Developing number sense: An intervention
study in grade 7. Journal for Research in Mathematics Education, 25(1),
4-29. ’

MclIntosh, A., Reys, B. J.,, & Reys, R. E. (1992). A proposed framework for
examining basic number sense. For the Ledrm’ng of Mathematics, 12, 2-8.

Mclatosh, A., Reys, B. J. & Reys, R. E., Bana, J,, & Farrel, B. (1997) . Number
Sense in School Mathematics: Student Performance in Four Countries.
MASTEC: Mathematics, Science & Technology Education Centre.

National Council of Teachers of Mathematics (NCTM » 1989 ) .Curriculum and
Evaluaion Standards for School Mathematics. Reston, VA: National
Council of Teachers of Mathematics.

National Council of Teachers of Mathematics (NCTM - 2000) . Principles and

Standards for School Mathematics. Reston, VA: National Council of
Teachers of Mathematics.

Nation Research Council (1989). Everybody Counts. Washington, DC: National
Academy Press. '

Reys, R. E., Reys, B. I., Nohda, N. Ishidda, J., Yoshikawa, S., & Shimizu, K. (1991).
Computational estimation performance and strategies used by fifth- and
eighth-grade Japanese student. Journal for Research in Mathematics
Education, 22(1), 39-58.

-Reys, R. E., Rybolt, J. F., Bestgen, B. J., and Wyatt, T. W. (1982). Processes used by

good computational estimators. Journal for Research in Mathematics
Education, 13(3), 183-201.

Sowder, J. T. (1992). Making sense of numbers in school mathematics. In G. Leihardt,
R. & R. Hattrup (Eds.), Analysis of Arithmetic for Mathematics Teaching
(pp. 1-51). Hillsdale, NJ: Erlbaum. )

Sowder, J. T., & Markovits, z. (1989). Effects of instruction on number magnitude. In
C. A. Maher, G. A. Goldin, & R. B. Davis (Eds.), Proceedings of Eleventh

Annual Meeting: North American Chapter of the International Group for

48 HEBEFRAHE BEO+—H 9EFETH



the Psychology of Mathematics Education (pp. 105-110). New Brunswick,
NJ: Rutgers University Center for Mathematics, Science, and Computer
Education.

Sowder, J. T & Schappelle, B. (1994). Number sense-making. Arithmetic Teacher,
41(2), 342-345.

Stigler, J. W, Lee, S-Y., & Stevenson, H. W, (1990). Mathematical knowledge of
Japanese, Chinese, and American elementary school children. Reston, VA:
National Council of Teachers of Mathematics.

Threadgill-Sowder, J. (1984). Computational estimation procedures of school children.
Journal of Educational Research, 77(6), 332-336.

Yang, D.C.( 1997) . Number sense performance and strategies possessed by sixth and
eighth grade students in Taiwan. Doctoral dissertation, University of
Missouri Columbia, 1995, Dissertation Abstracts International, 57, 3865A.

Astract

The purpose of this paper is to introduce the components of number sease and
how teaching number sense is so important to elementary mathematics education.

The focus on teaching number sense is due to the overemphasis of mathematics
education on standard written computation. The research evidence indicates that
students have high performance on written computation do not necessarily accompany
with the good number sease.

Keywords: Number sense ~ written computation - meaningful learning -
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