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o] gz ¥ & Uk FASo] o wolN AP
8 A&Eo] ok Hole} a7) wEolth wakM Hu
EA71%9 849 Qo) Y HTe] a7 @
+ 9tk o uolrt Bl Fke Aeel mAIRA

g A AFE So S8 uvEA 2 A9
Qe 9est Ao g ZTE Feto wje Ak
O4e 275 AHste] 7tE ks Aol dutE e A
o7} W&o ‘A& FFojgte ST B Fuus
3 Zzte] & BB A vl ojys), sled ma
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71818, agn ot 8 §9 FRAAN m§ Faty
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“If we want prospective teachers to be effective
and to teach the way they are taught, we should
construct our undergraduate classrooms around
what mathematicians do rather than around what
they say(p. 171)."
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a345olth. NCTMUDO] A} FAHHAN 293
A 48 Li(teaching)s) AYS AZHE B AAY
Aol

3. A+

EAREELEIEEEE EIEERE - ROR 1t
YHoz Ause DAFIYS LgY SHHE 37
33 getige 44 gAS SN FIYe 3z
4o mAPH} H2age A AnE BHoT Be
20| 478 +98 94 29 Fad 2 0.9 @
AGA el AUE BT, olo] At Yuy
AT FPAY THAA D BE - FEPY ATEh

A7 FE FAE ALd TEHA 2L 55 o5
¥e AMHoz s BARS NoE F 44
Qate] BT o FAoln AWAY EEHR 2 =
Fod%audes Aus @n F3ReE: WA
ol AYE TAE o5} So%ase A Rop @
A e Aol

-t WY el B9 97 ul

W = - 9 24 ¥4 D Sens
a8 A4 4%

1 e 3$

sl @At $4 AES 84 2 Q%9
& BaHe o A%Y AVUAL olg A o
T 44 A7 AR SYHEE T Foan
ATS TARDS A3, 19730). o AE A
ZEAQ AL ¢ HBAS I o ALY ABs 1
ag3te] QBYo) FERLE oA, arBL £
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wEIAol FEAE Fdohe ANdF FRe 29
wAYH giFiold Aol dden, 1 A3} +3a
AL ¥4 7189 AARS FEAA AF dFel A7l
o gom ALY HEH0] =AE ol & AR F
Aa7] oz ¢ ddolnh

53, 24 ds(9) Ee 4 g3 mgAy 90l
AUAA 2 B8 Boj3, &MY 24 B9 A
Hol FYHA FFE s gl 2 AL
ofd & girk

ol & o =elgk AHistel WAYY d3)
Bateles AEE 2(2003)90) B FH3 2AHEHAT

2. v39 B4

RdAE o ARH %E ZgH9 @AY F
248 AT, TN PHT ARH@D)Y B 5
of B F2Y VY A7 BTN Bl Ugid,
3% 938 % 4NEd g 2.

2.1 Professional Standards for
Mathematics

o] & NCTM(National Council of Teachers of
Mathematics)ol Al 199130 xS Hurolt. & B
IM(d)& o}, Curriculum and Evaluation Standards
for School Mathematics(INCTM, 1990), Principles and
Standards for School Mathematics(NCTM, 2000))$} &
7 NZE B8 A AA £ 0] TEF Y 9%
S 73d. o RaMdE St AEAH FE
(professional development of teachers of mathematics)
S 9% oA /1A FE(standards)S T o] AA|
id=

Teaching

7 2@Ae 28 Lé(teaching)® 7Y
TARE Aol Ba A}¥E @é(teaching)d) FFE
det

et sl ke g

- R 27 vtEAE 23 g A4S 28 3
F3g 2 ol3sfor ot

o 8 gEazAe e <t

- e FASO] & o9 HFEANE Lol

ig=3

gl 8 w4EEg gl

- WA FABNA FEE tEXs P 3o}
& dofof gt

o}, 8 TALE gt

- dAbe 39 ug 8F5d4 A7) 4FE §i3d A&
Aoz Adwojor gt

vl AFEA AL A wALe] A%

- dARE A7] Age AFFoln FEHY =S
o} 3}

& H, Principles and Standards for School Mathemratics
(NCTM, 20000918 % m4 Ye(teaching principle)EA]
G&g AAgh 2340 248 YN F8, gER
249 g4, a1 By AFE g1 ofssoo}
293 2FE A3 mdHoln AFAHL 4y ¢
8$73& 2gsiol gy EAAY AFE YA uF 8
& A g A4HA =H8& o 3.

22 A Call for Change: Recommendations for
the Mathematical Preparation of Teachers of
Mathematics

Mathematical Association America®)A] 19913 H
W3, J. R C. Leitzel o] $3 AY-E okt A13FiA
T RE FFd 5 TALE FES AAEL 97
dME A2, 3, 4¥oldE 47 K-4(elementary),
5-8(middle grade), 9-12(secondary) &9 TAlH S TF
& AA Gk

2.3 Every Child Mathematically Proficient

Leamning First Allianced] &% Algoz 1984 &
#=9ch  http//www.learningfirst.org/publications.html
AA A& o Atk F2 Ul FolA TA} Do FF
&3 28 3 FEY ¢ ot F, FYES 1
4o #§ S48 4L Lf5n, o YES HHe
2 35 ¢ Y5 dAA wigel gtk wate] 1
& $HE A3 TALRL o) vl ojor s, LAY
A48 7Agdol s, &AHA A7) Awd Aol
gesi &, g o] w3 oF - GFFH 2§ 34
Sole A7 28 283 4F Angol i 8%
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2.4 Investing in Tomorrow's Teachers

1998d w=9] &R H(National Science Foundation)
o] F&A3 YA ‘The Integral Role of Two-Year
Colleges in the Science and Mathematics Preparation
of Prospective Teachers'®l B iAojt} u]FdM= &
& 4% 2} 2dAl diels FHsimE aHE g
E9 48L v5Y & Ifd FoG 4TS Frh
°of RANE B3t $% £ wAY < Hsto
A {2, 444 dg, &3], a2 adAdA e dA o
o, FAIAY % WY T FTHHY WS AN
http//www.nsf.gov oA €& = Qlth

25 To Touch the future : Transforming the
way teachers are taught

American Council on Education®lA 1999de] =
BOMZA @A} F4E H2In e HE 34E9
g% Agolrt. WA TAHR WIS AN, 2 F
R g 9 o7 2ok FAEY AFTL wALY
Ad 7 93g e 5T Ay Uy AHe
aze] g &4F ojd), aFH BFY &4, 28
w2 S84 9 FYo|th o A IH FFoly
7 49 ANYE BFHAE FHGL FELEA
American  Association of State College and
Universities(AASCU)9l 1999 23141 ‘A Call for
Teacher Education Reform: A Report of the AASCU
Task Force on Teacher Education'¥} American
Association of Universities®] 19993 ®.3141¢] ‘Resolution
on Teacher Education'& Z7/0&th http//www.acenet.
educl Al ¢ & ot

2.6 Towards Excellence: Leading a Mathematics
Department in the 21st Century (http://www.
ams.org/towardsexcellence)

) Z428}3]9] ‘Task Force on Excellence’s] oish
BIMZA ] Ewingel B3 Y& T 1999 #=
Fggle] o3te @Y. T2 FT #I Bu
Mot} £33t Al YA FIME dFEch FERAL

2 me-se P e Be @7 443

B4t Axol FEH%e) 34 FIF BB,

27 Knowing And Teaching Elementary
Mathematics

o] A& &Ko ¢ Liping Ma® 2t &9 =
FolAT I W& 7, WA A5 Fo= Uty
19999 Lawrence Erlbaum Associateso]A £#Hx
uj3te] WAE Ay wde gl fEustelME
20024 AL - Iz ste] ‘25EL T o]FA
ZtI2ABHEMER sAEE AZez U AU
th oo} e Sty & uLEs] JF At
A Ad7H e A o] AL FEREALY 8 2A o
B A, & 2PUER Y (pedagogical content knowledge)
o] duly Fadte 4FHoz Wit 3 7|x4
o FE oApdd B3 ZL2 o)SH(PUFM:  Profound
Understand of Fundamental Mathematics)e] 848
dagh o] 9 AFH o3E HsiMe AEL 9
(2002)% #2¥ % Atk

2.8 Before It's Too Late

19999 7€ 209 vlFe € #F 30FdE 7dsd
2o 2§ FHL ¢ F5F¢ 4 John Glenn 394
& 9o Fz, vF Fa EF TAL 2K AE
7h 939 gl Adad, ddeg, FA4, aa o
& FAh w4 § ookst AREER ‘National Commission
on Mathematics and Science Teaching for the 21st
Century'E T438t31, 214718 i@ 83 Jle o
5 S ANFEE YFRE Rosigd nZY 43
Fo] AZE Fgole: ¢ ¥ FHug ANS
7oz A A AENTh o RuMdre
tea e £ kA 7|2 AAE AATTE ARE, v
= g0l AA Fudr AFHo|m, ujFe] HAY
de U2l H71 YdEid e 05 s g Bt
M9 F8 FHE FUAAG Ak AL, o)& A%
713 ARAY e 783 33 ase A Fgojot

old] wat RuAe e & A 7t BEEE A
At A, K-12 A shdd] ol2e $8t3 38 a4
9 A e HAstd AHAY s AAE FEIL

B4, 2 F49 2& goln A £8 UF #3
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th AA, K-12 A 2] 27 %
939 A2e] HEE BHL .
£ oI5 429 78S 9% FAHY B &
£ AN §9), @3 vge] BE wA

£ 449 9a4s A$AQ 959 BeRE R,

2.9 Educating Teachers Of Science, Mathematics,
And Technology: New Practices For The New
Millennium

o] 2 National Research Council 48} Center for
Education®] ‘Committee on Science and Mathematics
Teacher Preparation’'®] EX 24 National Academy
PressolA 2001 %e] #Hl Aoz & 48 agn
71€ WAF Lo BF FEIDE Hojrh o] BuAd|
Me v 18, 58, 7lE 259 83 Lo My
AP 2ASY g8 2N HBolsla BAHS =&
g B4 EAREY d4 Wb 23E& 1A} 2&
o 713 AMe F1 ZSAe EE 7193 F7ld)
0ok ANE 3 452 AFE EAFE F 4F
th AA, B §8 WALEO] 8-S 2R 7o FE3
U152 2ot B4, 99 A P4 ZEaYPe 9%
o Fad HA3 AH3A Rk AA, LA FHELS
e A ojFox &Eojol st AL AAHLE B
o @A e oi$ Fadd, g 94 ZEaPe
WALE Y gl w4 &% gad wd Jg A4
ojt} XY F& AFEA Rt o] RuMdAE g
R AfA AL Wele] 7P FadR, @Al
Ul8513 A 4o] dAHolg= Ma(l99)F ©E oH
Ay a7 ARsn 34 & ojeth HHAE »
A SAE g8t AAEE o7 B¢ F AL 29
7 AA A £409 Fadop g, wEFAF WA
259 BAle wAL G4 Z1Ewe 471 o 714,
271 5 A3 AA 2AQE 2zt oadist o
d7te GdAE BT YA} A A= T FA9 ua}
44 ALE Agtgc E FAT FAE dH 2] A
s ¥ 4 e 2 2 AR ZFo)AoF B, i
AMAE oh 2 AER FAA] RA &L g9t d4
& AZ3 REME o] RuAe e ©E W
A 2% A dE AN AL wgd B Ba

31 2oz st A3

2.10 The Mathematical Education Of Teachers

o] & ‘Conference Board of the Mathematical
Sciences'd] BurM2A WA} FA dige uF} WL&S
TAHLZ AAShE BESWNE Fo|tt. Glenn committee
BaA7t 37k F(state)e] BA AARA, oige] HY
A, @ 1&g AU F& F Ao E AHUYY,
of HIME U FEoA F3 wAE e 1s
B¢ F UAE RHAYL € F Uk o] BuA
ANE @AY w3 fE AYe FaAE Bz, &
3 AAtelAl o¥ £} A4 L o= gE 8 A
e el &5 Azt 8 ZAllA 9% wy
AYe EdE AAL =8n ga F HE A AMES
g Ardth A3FE 2FEAK-4) 2L FA, A4
A Feu(G-8) A ¢4, ASFS 1FHAO-12) &
AL e AE An ARt A6FS NCTM(2000)
A1 W Zo)dte] 78 FHA 9 technologyd] 3
3 g4& Axndhed), Krantzel 93le] 8o e
e 889 A dAnzn u|@etrhCohen &
Krantz, 2001). A7, 8 9N E % - F58a WAL 4
A& A9 wd #FA(E& FAFHLE AN X - FF
gu WAL FA9) Aol o Q4 e g, 7]
9 &4, aen AEEAH FA 2 ¥ 99e=
o] AA g 258 ZAF FA49 Ao dgF
& AFE, Vs AAds, 5 &4, AaENH
A 2 E, oJidssn AFE FHI, agn FEAL
Fe AL B2 1§ dF F o @43 gHE o
¥ 49o2 o] AAE oY JHA AL Fo
% ASPAFEHR)ANFEE $8 AE7 A3t
o o] w&Eojof drtn Ateit

o7l AAHE WEH S8 vet wat F4 it
A3oe FEHE Aol A4 87 o 7Ey
fo] FAZHoE AYHA gsithe Aot 7 ue}
WAL FA digelA fd 3T vR 13tste] A A
AEA FE AT %S Aorh o RuAg A1
nzhds Adg3es AdE + e 7S 4utE
A YA, o] BaMeNE dta w§HE F3A 9
A Asga B & o

=
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211 Adding It Up: Helping Children Learn
Mathematics

o] & National Research Council®l Center for
Education®] 2324 2ZA National Academy PresselA
20004z Hi Aoz FET whg Aojr}. Jeremy
Kilpatrick% o] H3 HYL gk o HuAdgAs
pre-kindergarten’*& 8%hd(grade 87X 2A 4% &
Fol @ 77 8 UA 71 SN FEHeE
A A=k Ad3 o] 3 (conceptual understanding),
A3 {34 (procedural fluency), &3 T3 (strategic
competence), 2372 3E(adaptive reasoning), A3
A8 (productive disposition). (A<, el d9)9
AEE B TAHA 48 AXGT A0FdAE
WAl ZX(AFF, 9 EHE A9 94X A FHo)
A =8t drldME stu ALY w3t g A4, &
s g A4, aFey 249 Fo4o] ZxE

AT YEAM ZEING EHE AFZ e A
59 g&dF(lesson study)E AETh o) R1uAz}
FEuLA Y HAEER Bid BFAE g B3
g & o]g2 FrE

21219

NRC(1%9)= #AtE&e] F84E dASEd Ax
A 9% g E 5 gtk 2 o)F dA7A
AR #g It oA AddA Y dFE ds &
Wit} 8287 o] FE LeAE EE FHAS
A% IS A7 Bol AS(AE Eol, Wu, 1997,
1999, 2002)2 =lgAE ddez B 4 vk E
Cooney, Brown, Dossey, Schrage & Wittmann(1996)oll
Ae TAFY 7Y B28E 49 A AN & #, J
T o] BARAC] B GAE] =8B dg UL
2 Qloni(dE o], Kim(2003)), A} %A thte] H
M E 2 g Aol ofgA aea gupyg Ji2
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