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2.1 THERERE] 2N T
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[Like common sense, number sense is an elusive term
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educators, including classroom teachers, curriculum
writers and researchers (—#HJ72JE T D L 912, FETE X
FHAEHENC T U F 2 7 L OERE T IEE 23 O T2 UF 3
BEHEOEmZIERDIT TGN DIZS VWHETH S,) |

(McIntosh %£,1992,p3)
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“number sense (FUJKR) "IZ DWW T, 1989 #(Z NCTM!

(National Council of Teachers of Mathematics : 4 K5
Bl s) IAX X —RIZR LT, 1989 F R X v ¥ —
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DB ODIHEMRBESRNOKD & ST,

[1] Developing number meanings
—BOEWEEF TS

[2] Exploring number relationships with manipulatives
— B EH N TERORAREREKRTHZ &

[3] Understanding the relative magnitudes of numbers
— ORI RE I ZRMMT H &

[4] Developing intuitions about the relative effect of
operating on numbers
— BT A HEBE OHER R DRI ONTOEB %

BTD

[5] Developing referents for measures of common objects

L NCTM (DWW T, 85 3 ECTREL <k 5,
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Proposed Framework for Examining Basic Number Sense.]
DOHTHBH L TWD, ZThbZ AT Reys 5 OHHH AT DN
T, Reys DA OWVWTERBE KN [F £ b DOEK
HEFRT 272D0BR] TRRIBLTWD D, MEKOFT
WIZH 72235 Reys HE DA AIZ DOV TIRAR D,
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FTNENOERERIFHAICHESEL TR0, HRKERIT

- Bl & (number concepts)
- HE Lo =B (operations with number)
-l EAE O (applications of number and operation)

EWV) 3ODGBITHITENTWVWS, LWEEREZH > TV
HNIE, BB, ELTERERICOVWTE L, AT 5, Z
DODNERIEEZIL. HHEEF L TCTERLND & EITEE2FERK
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DOPDORERERIT, MIROBIERE ZFF > TV D IREOFIT A
LHAOMNZEASZ DL L CZ 2B ENTWS,

Ry T2 —7 O RNEHWT D 72D, fe— R 72
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Hto A, RoF~v—r baEtnd,
BB S DT RIS G ORI T TE LTV nn e
I EHWT DD DEE S L RET,
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Reys ZHE DA O W TEIRERIZ, [ £ OBERT % 70
W 27008 R (R)5,1994) IZBWTIRRTW5, RS
IZEkoE, MBIV 2 TEOLILTWDE & HAEIT, HURRE
DR ERDLEFERTHY BITENLORRETEHAT 525,
HLWIERESZRE THLHEE XD, SHIT, 1 T X6 T
W5 HE > ESHO 2L 2 THHRRENATWD A%
FELHHI T L] LWV O FNIL, BICESOHEEEY O |
EWVI VL LA, TNOZIEMT L5, &2 WIXREY
EIZHBWTHAEB RO, LW o T2l & 3R < BE L 722 7258
5, TORMLEWICHE) e HET, 2SO 2 &) B
HETHD,]] & LTS,

DFED 1 (BUTHEHT L RS, BE o E<HO L) K
U2 (HEICET /s, HELZ I E<HO L) ITEAT
HDHEEWICOWTHICHEHMBL, BHT LI ENTELH LI
DL EHRHEME LT, 3 GHRZMAEI RIS, BPHEAEI
BT oHm e, BOHAEL O E<HEHIZ @A THZ L)
MWD NL->TWD, EF R D,

Reys Z I ML IR IZ DWW T DR DO H T

[Tt would be futile to delineate all possible components
of number sense as number sense should grow and expand
thoughout secondary school and beyond (A5 <> 4L LA
BEICHE TR VRT3 08ERTE LTS 52T
DEBEREOWHERBEFRZTLIRT L2 LITEKTHD,) ]

(McIntosh %5,1992,p5) & L C\W5, 2D Z & LD EHIT,
Reys b OMHA TP AR LV EIOFHEEL NG L LTELR
TbDThbEZRT,

Reys %13, &0 W2 ML L TR LTV 5, 8RS K (1994)
DEEEZMY D06 K080 T A7 TV —NENNT
W5, EFHIT, MOEERTVWDEZ LT, DEFEE2ELET
WA RBENEZERIC, EZI2OFETXI0H 0 M LT <
20 XEEBZDLBEO—B LR DIEAS LB X, Bz
I, B 1ETER, DVEEZT LB, e SAaBicin
FXVorRngns v IRECK LCE, 1 osEEk Bz
TOHHEE, BEIESHHI> T L) O 1.3 FOHERLK
T3 LM REIIIHT L ER) THOEFTELRH D &
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Ez2H., I5I121.8.1 WHMNRSEY L BTS2 &)
N 1.3.2 (Bt L) EHE5ICHoET
XNLANET A LICL T, DF T2 T KL
BN EZEZDHZENTE D,

Flo, COBRERZEHVWTCAY X — RSB Ry
PRI TH5Z LIk 2T, NCTM R H A ED L 5 125K
REBHLOELTWDL, o T&HEFEXDH, RETIL,
A K K — R 2000 DSHTIZDOWTIRR S,
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AL TIE, BAOHEREEDOBERZW NI L, ME
EEFRTRETAEDOO 0 ST AERRL TN 2 R
HH)CThHD, T2 T, B 2ETIE, TTARMIET—~TH D
BUE NI OV T Reys OB 2w HZieadk Lz, £ LT, f
FEDR—RA L 72 DBIETNZDOWNWTEZDT2D DRI
WTEHRBRDOZEZ L E 2 >Hik~R7,

ARETIEL, HERIZEOIOWIBDTHDL)N, LWnWHZ bz
EWTOLVL, FOXIICHEERREBTR T HA0FE A, £
BEEEZBRT D007 7T L5MEY BITHORETH D,
EWIDEFHDE z ki,

EDX IR EBRT DNE 2D, BEOHARD
BIRRREZ WD EBARARTHD, £Z T, Reys %D
Pt A2 W T HARDOBUR R IR EDOBLIRIZOWTH B
LTWL =%, Reys EDOHFAEZNITLORX—RA LT 5HZ &
& L7z, Reys FE DM ANOERLEF L,

- Bk & (number concepts)
- B E o 7-HE (operations with number)
-l EE O A (applications of number and operation)

EWVNI 3ODTHITHITHENTWS, ZNEFNDSE T LT
TALAE T TV —RENNTEY, Mok Tnbd, F7-,
Reys 2 DL L, TERE TORELRIRLE L TELN
T Eb ol 2O EEEEZL, RETITAX U H—
R 2000 O 5347 % Reys 5 OHfH A Z H WS 54T > T <,
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3.1 NCTM ¢ %

3.2 AH L H—F 2000225V

3.3 Reys HOHHAE FEIZ LT
A K B — K 2000 S Hr

NCTM % Reys ZE DA % F R R 2 B0 D A X
VA= R2000 2B LT EBZIBND,

ARETIL, NCTM 2 2000 2B LA X ' — RIiZo
WToHI 52 LIk > T, Reys EFEOHAAD 32 LT
ARG

3.1 ClIAX U X —FREEEBLZ NCTM IZH>W Tk 35,
3.2 ClZ.AZ & — K 2000 IZ>WTak~%,3.3 Tlix.Reys
LD ZIEIZ LT A HZ 2 — K 2000 T2 DV TR
o
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E3E RZF—F 2000 DT

AW O BIIE., BAROBKEFRREOBUIKREZ I 5 2T L,
MEEZ R TUETA-D0O 70 7T 022 L TN 2
ETHDH, HARDODEIBTIREDOHIRZ IS T 5B, 24
FEEFEET T IR, AZ A — R 2000 b M L bk -
BRitT 52 EICL o THAOHEBERHEEDO R WA - HEA%Z
BHoEMNE LTV, ZZCETIHIOETIE, AFX X —F
2000 {IZDOWTHHr LT,

3.1 NCTM &%

AH L —F 2000 IZOWVWTIHRBDANZ, AX X — K%
HRR L7z NCTM (2> W Tk 72y, NCTM & (%, National
Council of Teachers of Mathematics (4 K FH it #HS)
DZETHY, FraFn - x=aT ANV KEIZBWD
T2, 1989 £4£1Z [Curriculum and Evaluation Standards for
School Mathematics] Z# R L 7=, £ D%, 1991 FIZ

[ Professional Standard for School Mathematicsl]. 1995
12 [Assessment Standard for School Mathematicsd.
2000 4 2 [ Principles and Standards for School
Mathematics] (A % % — K 2000) ZHRL7-, AFZET
X, AHZ & — K 2000 ZHiZ, FHRFTEITo TN, KD
Bl AZ 2 —F 20001225V TOFEL W EZRRS,

3.2 RFZUHF— LK 2000225\ T

AH HE— R 20001%, 5 OONKFEAH X — K (The
Content Standards) & 5 >tk A AH &% — K (The
Process Standards) (2t CW\Wb, EFITET, AHX
Z— K 2000 IZBWTEDARAZ X — RIZHEERIZOW TR

2 KENZ, MTELICMBOEHEEZED T NS, Fyatn - B UxFaT A
DR, EOT, MITEDFHEDRE, FE ORI RIE IR 7220 58
ENETZGEXIETERLS D, EWH Lol PRI DH, £Z T, NCTM
X, ARZ X —FREHRL, PFEEZLICTREZ LA ED T,
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XN TWD R Lc, 725 &, ShftEBtEAT2 O 12 4F
A (E 3HFAE) OEENRINTWLF ¥ 7 X4 —HIZH D

“Number and Operation” ®IEHH O H|Z, [Central to this
Standard is the development of number sense (Z D A ¥
F—RFOHLIL, BEREZETLHZ2ETHDH) Lotk
NI TWie, ZDOZ b, “Number and Operation” @
AL = REenfiT252LI2k>T, NCTM A ED X9
ICEERZBELIELTVDN, L) ZLo@#mO—B &
b EEZT, £ ZTAENX. “Number and Operations”
IZDOWTH TN,

* Number and Operations )

- Algebra

- Geometry — | NEAZ X —F
* Measurement

* Data Analysis and Probability J

* Problem Solving )

* Reasoning and Proof

- Communication — | TRk ARARL Z
- Connections — K

- Representation _

AR A — K 2000 ICHONWTOERICOWVWTIHBAT S, £7°,
BAZ U H—RIZONWT, hHERERBEFEATN S 12 744 (8K
SHA)ZRE LT FROBER - T ORENRIN TS,

Z D%, hHERERBEEATND 284, 3FEND 5H4E, 614F
NG 84FEA (R 24F4), 9F4E (B 3HELE) D 12
FEA (B 3FEE) OFRFEFHITLOAZ X — KR ENT
1/\50 3

3 K[E D FHIIX, elementary school & junior high school & high school @ 3
DT 5N TV 5D, elementary school 28 6 fEETH VY . HADSHEE 2 5
/N B A E TIZE% Y T %, junior high school 28 3R TH YV | HARD/NF 6
FEAENOHE 2HEAFE THE YT 5, high school X 4 FERTHY, HADH
FREAENLEIK SHEEDEYET D,
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MR BEE AT O 12 A% il L2 E#ROEE - sEo
HAL o H— FNICHMERELE AT B 12 FAETRE L
HIEEREN I LTV D, B 21X, “Number and Operations”
DAFHE—=RTIE, UTDOL TR TWnWD,

(NCTM,2000,p32)

Instructional programs from prekindergarten though
grade 12 should enable all students to —
- understand numbers, ways of representing numbers,
relationships among numbers, and number systems;
- understand meanings of operations and how they relate
to one another;

compute fluently and make reasonable estimates.

Z LT, PHERIELICHFEICAILZEfR SN D Z &
(expectations) 2WHH/REINL TV 5,

SF VY SRR 12FEFETRBLEZEREDH
W2, BEREDNSINTEY, TOHBEICEIL TREHF I LIZ
W5 Z & (expectations) LIV TUW 5,

3.3 Reys B A ZEICLIZAZ & — K 2000 5047

HTOHET T, “Number and Operation” O A X X — K& 4y
Mrd B2 MBI OV TRz, “Number and Operation”
DAZ U H—RTIE, BRCOEFLEIZLLTICRT 32D L%
RIS LIREThHD, ELTWD, KL TIE, A2 D
GO T, O6@EFEFEOTTEN, TNLOEFS
[TKHEZIRT SO TR,
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B an3Z & (expectations)
(DUnderstand numbers, ways of representing numbers,
relationships among numbers, and number systems
— L EORLGTLEOARKR, RREEZERET L L
@ Understand meanings of operations and how they
relate to one another
—HAEOBERCHAER LA E D X D ICBR L TV 5 LR
T5Z L
@ Compute fluently and make reasonable estimates

—IIGICRI R L, SRR b YV ET 52 L

AIEI CHLBRRZN, TNEFHNORESNTZHERBW T, %
RTINS Z E NI REN TV S,

AKEITIX, B1ETHERZLH1Z, Reys ENELR L /-4
WAZEZHANWT, AZ X — K 2000 (ZOWTDOOHTE1T 9,
ZHTHZLITE - T, Reys EDOHHLANIC B B Rk TEE
MEBINZAX U F— KR 2000 TlEEFOXH>IcFEN LI &L
TWDHDMN, EWVWHZEEHLNIT S, 272, F2FET
W72 K912 Reys & O AT 8 K0 7 D F4 % % 5
ELTELNTELDEEZLND O, MInFEIL 68 F4
FTE L, O ELELDIE, UTFTOKRRR—=U 0 H5R7,
gEtoO (UfA) 1L Reys EOHBRERIZH TILE Lo
b Th D,
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whole numbers and
represent and use
them in flexible ways,
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composing, and
decomposing numbers

-connect number
words and numerals
to the quantities they
represent, using
various physical
models and
representations
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multiplication and
division, such as
equal groupings of
objects and sharing
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number system and
be able to represent
and compare whole
numbers and
decimals
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generate them by
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composing numbers

-develop
understanding of
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of a collection, as
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used fractions,
decimals, and
percents

-explore numbers less
than 0 by extending
the number line and
through familiar
applications

- describe classes of
numbers according to
characteristics such
as the nature of their
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multiplication, to
solve problems
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properties of Doy BLED X 5 70 | 2.3.1
operations, such as D FFM: 2 PR LAE S

the distributivity of

multiplication over

addition.

@ ©)

-develop fluency with | - NTJESHL D HEiZo [38.2.1
basic number WTOREER 2B DA | 3.3.2
combinations for HEbEEHW i

multiplication and
division

and use these
combinations to
mentally compute
related problems,
such as 30 x 50

-develop fluency in
adding, subtracting,
multiplying, and
dividing whole
numbers

-develop and use
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computations and to
judge the
reasonableness of
such results

-develop and use
strategies to estimate
computations
involving fractions
and decimals in
situations relevant to
students' experience

-use visual models,
benchmarks, and
equivalent forms to
add and subtract
commonly used
fractions and
decimals

-select appropriate
methods and tools for
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paper and pencil
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the computation and
use the selected
method or tools.
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-work flexibly with
fractions, decimals,
and percents to solve
problems

-compare and order
fractions, decimals,
and percents
efficiently and find
their approximate
locations on a number
line
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percents greater than
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ratios and
proportions to
represent
quantitative
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understanding of
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large numbers and
recognize and
appropriately use
exponential,
scientific, and
calculator notation

-use factors,
multiples, prime
factorization, and
relatively prime
numbers to solve
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on the situation, and
apply the selected
methods

-develop and analyze
algorithms for
computing with
fractions, decimals,
and integers and
develop fluency in
their use

-develop and use
strategies to estimate
the results of
rational-number
computations and
judge the
reasonableness of the
results

-develop, analyze,
and explain methods
for solving problems
involving proportions,
such as scaling and
finding equivalent
ratios.
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