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A3 AstE 4odlA R o @37 VS 2558 Y AZEREY 23D

L A+ u7

A 3% 8 - 38 HAx FA 8 dFH(The Third
International Mathematics and Science Study
[TIMSSDE @33 o= 48hdd) 88hd &S Alel
o 3 AR} d$ & HAFUY 3 F4
58 8 AA% AXANA AA 298 AT g,
ul3 JAEL 4P IU1EY FT J=E FASE
Aoz el tiMullis, Marthin, Beaton, Gonzalez,
Kelly, & Smith, 1997; National Center for Education
Statistics [NCES], 1996). =3 43 xol|A ojs} o]
o HE Aozt ASAE EFEL, T gl &
8 w&7 fEde EAFez AAHR e RES
& fAksleh 28 Jide] dig el Qe old 9l
o] &3t A o)e}=7HHiebert, Carpenter, Fennema,
Fuson, Human, Murry, et al, 1997; Noh, 1998), 3hd
o] 2EAFE FAA A AFE 2A He R
(AAF, 32E, F3IFY, & 9%, 19%6; Renga &
Dalla, 1993), 28|11 F8AQ Al 53¢ RFo=
Ay FAE sHdste o o#e&E A= 3l(Lappan
& Schram, 1989; Pang & Jeon, 1995)& 1 ¥ <]
dEolet & 5 A

#23 o]FAlelde 2 £3, & #HF, £4
o Fzo 23 FdA B Aol7t Jer(Grow-
Maienza, Hahn, & Joo, 1999; Sorensen, 1994), 1¥
B Fo)5L 9 F8 HFEA Fud o7t
=X & 498 F& 89 F 4 JAHNCES, 19%,

1) o] 29 4% W&e An] F3AHY ¢ 3](National Council
of Teachers of Mathematics)¢] 2000 3 €3]¢} v
HAEAT  9%8(American  Educational  Research
Association)®} 20009 @3 2)eA 2EE Ut

2) AA= University of Pennsylvania®i4] post-doctoral
researcher2 Y33 itk

111

4 A £ 2) (University of Pennsylvania)

1997). 23u, dollA AFd, F53H 8 nde
FANELE @37 nFeN $£¢9 Yoz Q4
oA FA9 £ By vRE Aol & F
ATHAAT £, 1996; Mullis, et al, 1997, TIMSS,
1996). B, v]Z9] AYHA 5 $£PL d5 58
£ vud] 8 o, o B2 /Ad g MBS 7
A, Aoz gFo AYPH] 58 9L AA
AL Yoz do Ayolt AHE Hole A
o o B2 AE FAFHMullis, et al, 1997). E
g o3 TAIEL 3 AED HaE B o, A
1Y FAE, 281 239 85& o Bol AR
Aoz velygti(Zambo & Hong, 1996). X4,
o]g| g Ao|HAx B, 33 nze HYF
9l 8 £YL mAFAol & 4 e, 974
ZAL F4l(teacher-centered)olB e B WA A
33} cloltjo}s} 8 £ 2HE olFE A&
id= 3

{33} viste REXEL oHT 1A} FAY F
3 £4E #q4 FHY FHez AYEea 293
s x IeHaS¥, 1992, 1997, National Council
of Teachers of Mathematics [NCTMI, 1989, 1991,
1995, 2000). 71X 34 F4)(student-centered)o| 2}

=
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L

%

£ ge AEY 49 BT EEF0) 99 24
& olft g BEL A 2% AYE g n
A

& B 94 AT B¥d £y HAE
AYsAY AEsta, A =2 FA 2As)
o gEe] Foid EAE EX 2 HZF el o
A EEY F e ¥ FTEAE e UHES F
Ada o

olglg dA9 F&ug AY By WA Fe
TAHE] 948 ¢ vt Hastn U dE &
oA, A 3% F8 - H5 HIAE AW AT Fd
g gghd Pl® WALES 9%5%7t 48 aeyH d-s)
o dAe AY &350 FAE AAF=A A B
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AFHCHNCES, 1996). 8 1 ZAFES] 70%71 v]tle
2 539 AUEY A #9& wkEA 1 49
< @AY AY W 4Fs dAdga FFsAG
(Stigler & Hiebert, 1998). WALE Axlg ojg} &
A4t Wi BFekw, 259 AA F% F9e
32 A A ol UA olsEA Rt ASE
Bgd F& A2 Yelkth(Hiebert, Carpenter,
Fennema, Fuson, Human, Murray, et al, 1996;
Research Advisory Committee, 1997). ol& EW, =
e FF ARHL U 77 FHY HAAHA o
REue wale A8 APl UHCohen, 1990;
Peterson, 1934). 252 A2¢ 2543 7l¢ES

A X g slEAe A wsh} dAz
FAEY MdA old} 53 ¢S ALY F A
A gAME Z oladatA] R ¥ o|tHBurrill,
1997, Stigler & Hiebert, 1998).

T qfe] FF HIZ9] A HA TELS ¥F
(quantitative) ¥|RE Hlgoz 3HHA, HX 4F
(qualitative} ®]|ZE B3t YrHeg, Easley &
Taylor, 1990, Ilinois Council of Teachers of
Mathematics, 1989; Schmidt, Jorde, Cogan, Barrier,
Bonzalo, Moser, et al, 1996, Stevenson & Stigler,
1992, Stigler, Fernandez, & Yoshida, 1996; Stigler,
Lee, & Stevenson, 1990, TIMSS, 1996; Yang &
Cobb, 1995). 71& AFE9 #5349 53L& d+dd
vehe] APAY 8 FHE Fobd I Lo Yty
d 33 FHES vuste Ao B £ Yo
a8 HREL 74 Jdete] 54F9 wsyd 5§
(Craracteristic Pedagogial Flow) & & ¢ &3
A oldsted e THE 3 foh oA g, Y
Al F8pq] vad 23L& E V&Y dFe 4 4
gell A ALEe 1 WS diHoez ofied
EXS FAch AT 28 ATREEH %A F
a8 AN ZZHL & 25 PES YA =
A o) HET F deRd dilixe IAFHA Al
AdE A7t FT A4 TR FRo) RRHe
2 sexgE, Hass ddsdd #9803

3) 2 Ml Fdel AYHoz oA oFHeAE
wgsle AoE2M JlExE AR e $5&94 A
A== oz Ao)ArkSchmidt, et al, 1996).

HA &< = Jrh

2 4t 7iE9 34 vadTe g JAFY §
e A F7H FAFH 78 594 231 A
g FHoloh oA dAFEHRel, AT vz £
gug Ny #d EHEAA TEHLR FYHE &
EE q&d, Z ygte o ey 439 ddzR
B B AXEES g F & Aotk g,
LeTendre(1999)7} A A %ol, &3 w5 Zo] £3}
Hog Aold F/HEL ST BAdY Fdo] £3
oz fHEd AYA dFeted FFE 4T diidol
"t

£ A7 o3 w72 Cobbd 19 FEEC]
TAFY ARH AEESH BRE AFde 48
2l AF EFHd @y A 0|2 viRE FAE
d, oJR& 53] X9 +8uf AY g} e
o] Z2tHCobb & Bauersfeld, 1995). o] BAA] B,
588 guj= A 43 FEE T ASHQA
F4 B4 &oA fefifE(emergent) AOZE o]d
o olgjd AP & A7elA F4 BFE AN
d duEl Aoz ARHAY FHEY 8
58 EA8AA, Cobbd 19 FREL AME 78
7] F¥l(sociomathematical norms)olghs AdE E9)
e, oA ‘G5 58 Fo 5EF, AT
4 EE9 TFHAQ Pdthe normative aspects of
whole-class discussions that are specific to
students’ mathematical activity)" 22  AFHA}t
{(Cobb & Yackel, 1996, p. 178). ThA] @&, A}3)4-8H
THE YurE el A3 7¥(general social norms)
of WA= gl e, 1 2 F3oA 583
F38txQl A5 ool FHE TFHolg B A4
(Cobb & Bauersfeld, 199%5; Yackel & Cobb, 1996).

A, fEle 53 SARA, AR 1Y
AvrAQ AbE A i gizste ol ® davt 9l
d, Aals e SEF S Ngdes vhd,
A o= 27 HAEAG HEeH Fold &
F gtk dE B, FAFH 994 gHE 4+ A
' 9itAEQ A8d FHESY sue FAELS AV
AN #d WS A wE3n FIFskEn,
IAtE B URE Fosid 3, AA FAE
& 93 39 d9dets Aotk EF AA EE
F9ste SPEL o)dd ¥¥d HE PHHE gE

KR
=
=

1
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ofeltjolE AAE Relgts 7jdx gwHARl 83
el Eolzit). AR, Fdle] dhte] A WS
o2 2 Wy uud] & W, #IFes gE
A PYPE gt AE oI AL AFSEE
Tt FEEHYackel & Cobb, 1996). FAMSHA|, &
o] FEHoz PolEAAT, I} F SlE,
g, £33, a9, B Ady AYUA g3
ol A3 Fetd e doltHBowers, Cobb, &
McClain, 1999; Cobb, Gravemeijer, Yackel, McClain,
& Whitenack, 1997). Cobb¥ 19 FEES I7
n2d, o A FEe @A Evdy
9 Azbe AAE FE= RAE olye, FAE F4¢

o Fgor A& AFHoZ HYAHE AE ohth.

gl WAk} stYEe] F3t B4 HIWoz el
S A& Asdes WasT A Aede o
4 B9 Y= Ho2 oy

A @ @AM 4% F5A(mathematical
community)?} iAoz, A4y FHE A
FEE EES AZtL oued U FLE 48
FTHMcClain, 19%6). @A) Setms AY e5e
Agol AAHoR FAS Hotken Brie ol
X wolok = Ag & o B AN Fu
He neAHNE u(Smith, 1996), SIS o] Aj2%
81 e vEel st QeldY TAEY 55
Hel g AAsl 478 "ast glow, ode
ATE EY 48 2EEL P wdse B
o) oA AT Foish Tl sz AUS9
49 BERE 2759 dANelHe} ar},

rir tlo B

I 97+ Z2AE

di _E’_g —r!t ﬁtﬁ

Sollx dF", FHug A} dHE IAES
2EAA, o] dFE WA AYY ERES A
FHAL A"ty HdFez £ @R HEde A
¢ 1 ER5S Bn adHez HEse AfdA
dojdAe HEE, £HuS HHY 447 E 28
T 2 F3HY FHE FAL o FHE 0%
AdA, & dvye FHES AYdAN FzHa ge
eyl ALHE S8 FUES Fol I £ §

AsE AElH FHES vasin dzsgn 39
uZ Az e F due Fgas fy¥E 4
A gn @AolA Hgsh= AN 2 AFES} g2
7] W&o Aesch olAL AYE FAsE sy
9 8 nAWE AFHoR BN VY dF
AE%e gHoldx Aoltkeg, Ball, 1993; Cobb &
Bauersfeld, 1995). =3t 7|&9 d7& F8us dF
A7t AR 7 2rte 4ES 3HA AYy Ak
ofeltjoj& L3 oAU, 1%X @od dF n
Ao} 293 #AE FANHEAN 2 ZAVE 8 2F

< HIANA U F AEE HE F£9& FHEe
A RE 7] Gt ol27]71A] AT =g F=
o] itk SJRe ol9} 2 AHAHY dFol G
© AHAA, o A3HA % waw 4@ HFAHY
8 w4 vue FAHY & SE AFY olold
g AA gu g FEste A BAsA ¢
UHIAUNE F8F olEE WA F A&, 55
& 713E AFH & F Y= A= Jidsol A

Faug A UMY ZEAL FHAe me
Wi e] wstel azE B3 sgAEe] FHA He ¢F
7] 8l(learning opportunities)| X2l ¥3E 2= BaA
AE Ao|7l did & AFE AHFF FyEdt on
gt T T FAEY T 713 E=F £A3
Aot 24 g BEFAHS FolEa :FHie dal
o, & d7E 47U 8 zd9 22X H$e
HAol A “FAE J]&(thick description)”& Al
T, 19 g o] gle 4L sux AN
(Geertz, 1973). ol83 2z wyold] HAQ A7
FAE (@ =23 vFe 2F8udA o AFHY
AN 8 2o 2 AFEY FAFH 24y
£ A FA L o\ Ist, (b) B3I Al 7Y
D AME S FHE #RAS o A 3 o
A} agx] 25 2ol fAAET FolH L T
A7t 3P (o) T Ul 2F4E w9
T3E AT b QoM FA He =33 a9
o AJALY S FSiskgd

o] A3 YF§ vl F4f(constant comparative
aalysis)oll 7\1x8te ZAYE o]E BHEHE(grounded
theory methodology)& ©]%3(Glaser & Strauss,
1967; Strauss & Corbin, 1998), ¥-3(exploratory),
AX(qualitative), ¥]H(comparative) A}H @ F(case
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study) StHYin, 1994). o] A7 WHEL Al £4
% AFsAAN v RHE 22H 2HES A AR
Fol A&z uudn gzes A& FHLE
‘5“4 olgA v dixde HAE T HF
Q F5E0 AndA H7|= 31, AFe] B¢ &
A2 PRHV|E g Rt
933 Alg A7 FEd B9 udgs 27 B
the A2 ¢ ol79 EAIES Fohlle vl 2 Fa &
A& ErHYin, 1993, 1994). Ajdoz A& o &
A AR 1 A7 wAMY FHE 7T et #
Zee 1 FIE dusised oHes o 29
v A A dFE THAE F& 497E g 5
AEE, o2 T2 HYHQ olxEL WUEd
W7le] AAFE wyEez & JAHT UrKYin
1994). 543], A #4 & T3 P4 olwEE 3o}
Uz, =A3tn, F4de Fole 7IEE AXe &
73, A3 Al A7 das TR F45 IA v
2 AT m¢ 88 Rez A IrhSchmidt,
et al,, 1996).

AT 24

2 dFo o)4HE §F AZEL o] 29 AAE
L8 o 99 AFAE N =T ¥R
2 2459 HKirshner, Jeon, Pang, & Park, 1998).
°l AT7EE 19974 9¥el AFo AAY F&IT,
AR dFetE, BE FEAEe] FHie 8 F

JEE dugez BHUEY, 19 FUT W4
Z49 5Ee A4 2AY 29 o oo, 4%

aAe] me PR Ade 3¢ FI U W
& ANSER A7 GPeEAY Fee BUs)
daA A WA 1 wAEe 4% 498 o B
ATk % ARY) 28hd 8 wye) ATFAES B3
of AR, 2 TASE 4 FAY BF P
& A8 W oiAlel Ao] wEe] Mg
AU LA FAlN @ Me) ol F3Fe] F
A S 4980 Moz =RIAT, A9 &
AL oAl sEAs A ueE H4¢ ) ge
BN 225 fsd A S Wde AiaE
SN 28E £ udle, BAEN 28 F
W, 27n 24 AA) 23 ¥ ¥de) H3

Aok b 2AG BFN dejue FAEY o
3t 94 58718 B8A 71EHU o] 9o Ywty
ol Y #Fo diF = :E(field notes)’} A=
g3qA 71EZHA T, AN FAEY SAFAE FHEA
o £ 4L 84 A4 12719 rige Helzs}
12719) 242 HolZ7} AHEHAEH, 558 HolZ
E2RH 47 FFolg gdojz  EddXIAYE

(transcripts)7h RHEolit. EE T mAMEC] ¥
A 25 PEE AL FEAE A AM R
A g 4393t

g A7 AgHE W% A2EE AA EE X
zAEzA $45 2AY @3 A SYu
A7 dAYE Moz & FAYel HAEHU ol
2 FolAoht F, WARANN $4FH ;5 Y
& AgsE oz AT 17709 28hd 43t 54
o 19094 293} 38e] FA oHFoE BIYYT,
I FA4 %A $4TY oleldeirt FelAm, A
A EET 5N AEHAE AF v 243l
AzAez £ Ad mAo| ARHAYS. & wYAA
£ eAEY 54 clololrrke 189 7t o
Fo3 dARL, G BAANE TAE SHE
so7 AZte B F8 FAL AT A 1470
o) 48 4qdo] A Aol WepA T A EE A )

o sioleke M 2e o 494 vt et erjew
=593, Ed239Es} BEoizd duse o
FAU AW 94 $AERXD, TASKY WY 94 2

& & 59 U Wl ZHA ojFojziTh

E d79 A8EL A 9AE AN BHHAG
(@) 2 2A) A AEEN, () T3 95 KA
o 7] R4 W wa 4, 28 (o) Uzt
HE 24, g BAe QubFd AR 7wt AL
83 FYe vgez AHRAL, o Ad BY A
2E 1 ogd, & YA vla 2 dzg 9
A ol&HUAk o] F WA DAdNE BWE AR
24e T 74 uwAle a4 FE(instructional
goals)l 9FE PlAE 712U 2AF JA HzH
Atk 53 Z vehielA, mAEY FFFH o F
< BAsld, #8u4 489 oleltjelg mA dF
of Hgsle AW BAY olysk ZIEES 1Y
Btk mAge 2 @33 U3 MY £ as
Mol #F YA wiFE wFez F A4 oA
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AH WHA ol%s AR A A 2E
ugith o FAME B3} )T Zzel Y TYE
AH) BEYA 4TS AR s1&8n, 1A
go) WE L 2B FaAN Y FH 4% 9
wEolsked doids] foHe Aesed 1 24
o

o
=t

I &5 2%

oA dFdE B7EY AlHAT ey Ay
dz= E7sla, T AT7UY mHY 5 e F
T £HE FFHA FFEC] B4E F39 =8y
A HAg @59 F 2ddA dojd 8 aget
4ol WA J1eHm, 2 g uFe T 2N
dojd 48 AF¢ shgol FAE Ziedd. 449
nAd A FAAE ANHQ AL FH I A4
el BAHm, a3 ad FI3}E o)Fu ot
Ashs 1A H2 9ye s FH2 P 94
=oHu, AFHoz FYEY < 7137 ndd
F B 85 aAle 3AL G w4 CE, F B9 vl
T @AM 1A} ESF @A Mog mE gt

A G mAAe] S8 miol B

g 714 WelM #3 WA Ge S4B ololt)
o} @ere] £qdolN 2Fol YRS 15 IS
ARG A B0l TN GE B4R dgd 33
U 2AHA JE ATHAL, F4SS A4S
fEE, GIE 28 $5e zAdE fon, 8
AEo] Fold BAld) dN o8 X wHes 3
283, 220 e AWe aw, o] uH o
2 9ol AN HEe HES ARHRD, 249
WolX BHan ofolrjolg Mz msE Ho| 8
St e FEAVE fow, S 4¥e
Fol 8AY Eold WA HABIA Wws) AR
= s,

oY 4AWMYRH) ABH FUse Fotas )
g3 Bl 22T 4 34 24 WU Q
Aoz JASYAL, T} GE U BAS Fr
9 ol YBSA ARH PHe AEHAT 2
A2 W9 83 280 23 2331 AYTk 49

Hog WA G g 14 RE uigt Zo] & 34
o] ogA 460-320& ENEA MFske © oA A
48 8ojo] daiM vPE A3, g FPEE 9o
7 O 4 8o AHL3EE AT

<dz 1 G7HA 3 g g dE} £H>

g3l (A gF5AE Z2AEE FIHAM AA FA4
EAA RgFu]) o] A& AR ANH rt2Aez
E & 4 Sl3 [460-320=140] o] A& M9-A &1
FAezs & F 9o a2la 49 AFEH A=
AL 3 7R3 99 AR Az 6 =
AL A2 #E T FE Yo E A T
B4 & = o

WAL G g37E 948 71A] e ool RedH &3
7t & oA 23 st Adskedl 3l
A, AEE I3 P& 2F? o)A F oAt
old ogA wid &7, de 2= Uiy ¥
b MYE? 82 25 YA BRIFH £ AR A
17 ZHAZ UM ZR017F UbA. edgE
FA FAHL. A7t UM TR HRASL.

£ €37t MEE 2¥Ue E, aRe] Ags de
o dehe A o HE A 2

WA G %Al AFe W2 ez § 3.

A A9 Ae €9 A7 24e g A9
Ae A A7 e e e L7
ad g go] e AL tHA 7& YA
3 Aol #& A 2.

&7t AAle] ok #2 Wygs dEslesd )
o]X A gtplace value)olaHes £o] dide] 4F=
%8 Fdn wEA, ZA GE 2 84 9Fd o
ke A7 8% AAHFEAE, &7t AEg A
de oA oldlstn I EA Zolo] HL&FER
e #4S FA gt gt AgsEE
g o U2 g & AbEA mAl G = §9
th AMY, F SHAEY d9e A4 AueW, aE
& NdFez Ego] oFstn &S ¥ F itk
AN AA FH4E BMA, TA GE T F4A &A
g ddsied QoM o8 7R e $Es AL
e AL Z2Yn, RE FYEY 94 PHe g2
o2 ylolgdrh. F9o] 3t Fo| W& de
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Eol 3 Hdo E FeFgoz g2
(mathematically different) THT=EX], £ Y 223
oz sf 3 EAE o8 A PHE AEEY Fe
Ro] £a38R)d) BANE A =97} Nt +4
& nRaEEaA, ZA} G SASC oEA wEg
g 2 WEHES WER sty 94 <udEe
“Weld” wyog Zxdta 1 HAAH wEne g9
3t dF, o] HHAAN FgFHoz fofudt
(mathematically significant) BlEAXE AL F2
B @S At AF FHHE dndFE 04319
A Fol WS AYste Aotk

A} GY FhoA FAEY FdE A9 84
ol E 73] EodE nAL /gt e Aol
FAAAdA F&3km, 2R 83 | 23S FU
th & B9, dIT % GF29] F9E =)
£ ZA GY 9utAd 9 A gid, e
2 H#Eg | E dtx, AES dAVE JAY, 2
4= 34 g8z g 53 Uie HAH
QA Fdel B AoZ AFHAMNAE £, AL
Ul AjA Ao gl AFE £AE 7IAY
A ZAERe A). AL G 2 SAPEY] o9 #L
T4 2o A2, FYE TF 7= F= J&
A BEEH gnFEE A3 94T 9F EE
I AAR FEHAD.

e

A} C mAGA e £5F 54e) g

35 @A Ce FAEY ofoltoirt EEY F8
AL HESE £48 FGATE oA &5 1A
GSH Hlx@ AR FHES TE AT FA Ce
54d3] S0 A7) AN Fog Foi Azt
2 EAE o 7HA dE HYeE Foof o=
A& ZzPch 2AF Ce dAEY MEHY EFolvt
23T EBS FAZA AU, 2T FI4
o2 FFg=(mathematically insightful) °}o]t]o]
& AAse] A EEAA 9T dE 49, Y
He Y2 FAE T 23N FolF AALSF
& ®Fsted oA 494 29E€ 2AE ool
ol WEO] W& W, IA CE 7IthA] R B ES
Zelge) ol 7wWsgn 2 2FPeddE U A
7teg ol g3t AAEFE YER AREH, UF

A7 e 107 A F F&S 1002 HeE tialel 100
o2 Hu(xE "oty YT AstE 1748 12 BE
tale] 1022 B1) At ogd 71esHE o
3 2= T} CY 8% w4 L SHYSEE YR
HQ dejt}, FASe] 476-152F AL oA
e R Fol, mAl C AL AHgdd £
EEE 499 Fol BHYS AHET B9 Hold o
&4 Bojxgitt

<dg} 2 A Fo] gAY Hla>

(A% ) Hede hez 7Z 476(F, 4719
100948 &4, 7709 1089488 T3, 6719 194
EA) 3 152, 283 ¢ 3471 FEEY Jz, Ay
t 2e FAY FolelYz EEHo U]

AL C FE ol Ustol 8 (A E Mg Aws &
Wy 7lE)7e), 28&7? 22Uzt Fojeldz s,
FAez &d o Zed 7|y 23, 2F. g2
2A & 2ge] & e A 22, A4de
de R Zed ¥ qen?

£35: glo]8.
22 C o H? AW £330 ddtz 3? H? #Hot 9l
o}?

43 A% ol

WA C: FHolF BHdoely Wt E2182

£33 29

A} C: BYo] ERR? 9, E? HFo)?

A9 A7b TEH DAY Aol EYYt

A} C: Aol &8, & E? FHe]?

#H: A7 xS AU 2717 2eks.

TA} C 377 €88, A7)7). oW 271780

A g .

AL C: goJUA & 3 ofi7] 3 FAIT

A e FHxE ¢ axn., 1004 ALYt o 2
1

2R C B, E OE H?

wE: A7 2R BAFUh F9 71 E¥Uh

WA} C: o R A?

H3: [WasA g4 gl 8dE 109 571 2
L), .. FAZLE F$E.

DAL C G BE AN Z 2EA. Fa e B
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& F& oW, W37t oloprlE shew AAdel
Z Zodol EA0lR, F& FAA(BE go YR
th Hep? oF9A o722

W3 (ZAA e 2F2) F9] £ FTA 2L F
S F7) 2L AN, .

FA C IAZ BE BN B F 5le]? ¢o] od
3 of7] &= AR Fol tZdk . {7 &
o] ojd A of7] & Aok?

93 A7)

A} C oo A7)?

W3 g 2o Ass, 109 A F7t8, 1009 2
ol ... Eolsts.

T: oH 3 W EAE &3l of MAYLE F& %£UA
dAol 2. Ao AYE olFEA FAF &&
Tonj) W Ao Eorted, FHL?

gAY ofoH

H3E: AL Eo7kA geyst.

HAF C g 28 AAEe & HAx] F F g}
Q0. 248 v/t 3 9 & HEk(dse Awd 9
£ 109 e gYS 9 drh ZA Ce 48 3
71 19 AREE X9H, WEA 4E PE
o] &3le] wgstely Ttk WIE 1009 EFLS]
ol 108 BldEE Tile ¥7] AFg) F& T
AR F & dolEgied] oA F& or|AX] &gk
ola. ggrouzt £-2] o|ZA (Fde £o) W E
ASL WA HEJL 4A 08T F URE )
Qo) Er}) of 2ZAN(EEI 109 ELE s
o HFotst A& oA B Aep? & W 3
B} o717}, (AL €37 109 BUES 1A
d€3) 23 4, H3E N 29 Y F AE o
2Eer) o4, AAYE Yol EREH A&
EX 4087 F& AR AR 87

FAE: .

WAL G AF olok7|7), WE oloprivt ot B oY)
o3 o] gldoly old A= 3 107] AelE
olgA ¥/ ¥ow 1008t Fgol Axd FHL
< folg. 8A F d2va o71@ Aok d AF
d F& 287 Q. ok A o] oA gle
o s shgz? WdRest shi dn A4
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This paper presents cross-national perspectives on challenges in implementing current mathematics education
reform ideals. This paper includes detailed qualitative descriptions of mathematics instruction from unevenly
successful second-grade classrooms both in Korea and in the U.S. with regard to reform recommendations.

Despite dramatic differences in mathematics achivement between Korean and the U.S. students, problems in
both countries with regard to mathematics education are perceived to be very similar. The shared problems have
a common origin in teacher-centered instruction. Educational leaders in both countries have persistently attempted
to change the teacher-centered pedagogy to a student-centered approach. Many teachers report familiarity with and
adherence to reform ideas, but their actual classroom teaching practices do not reflect the full implications of the
reform ideals. Given the challenges in implementing reform, this study explored the breakdown that may occur
between teachers' adoption of reform objectives and their successful incorporation of reform ideals by comparing
and contrasting two reform-oriented classrooms in both countries. This comparison and contrast provided a unique
opportunity to reflect on possibly subtle but crucial issues with regard to reform implementations. Thus, this
study departed from past international comparisons in which the common objective has been to compare general
social norms of typical mathematics classes across countries.

This study was an exploratory, qualitative, comparative case study using grounded theory methodology
based on constant comparative analysis for which the primary data sources were classroom video recordings
and transcripts. The Korean portion of this study was conducted by the team of four researchers, including
the author. The U.S. portion of this study and a brief joint analysis were conducted by the author. This
study compared and contrasted the classroom general social norms and sociomathematical norms of two
Korean and two U.S. second-grade teachers who aspired to implement reform. The two classrooms in each
country were chosen because of their unequal success in activating the reform recommendations. Four
mathematics lessons were videotaped from Korean classes, whereas fourteen lessons were videotaped from
the U.S. classes. Intensive interviews were conducted with each teacher.

The two classes within each country established similar social participation patterns but very different
sociomathematical norms. In both classes open-ended questioning, collaborative group work, and students' own
problem solving constituted the primary modes of classroom participation. However, in one class mathematical
significance was constituted as using standard algorithm with accuracy, whereas the other class established a
focus on providing reasonable and convincing arguments. Given these different mathematical foci, the students in
the latter class had more opportunities to develop conceptual understanding than their counterparts.

The similarities and differences between the two teaching practices within each country clearly show that
students' learning opportunities do not arise from general social norms of a classroom community. Instead,
they are closely related to its sociomathematical norms. Thus this study suggests that reform efforts
highlight the importance of sociomathematical norms that become established in the classroom microculture.
This study also provides a more caution for the Korean reform movement than for its U.S. counterpart.



