BRESHETEGR ADZ A <BBEE>
2002, 1. A 419, A 3%, 257-271.

FaALY gdel 4FE AL 24

L A&ste 2

“oJBA s F£3& B & 2E F AN Ee
Fpddel #F B&E FEafoAd oh ARG &
A g e 2R AT o]} & FEuA}
o mAdhy 2 Wy W] Be g A3t A
sHo| gtk 1960l 43-2 7% Aqddy FF o}
g F2 BAEY g% 23E € A7 g9 w
W, 1970dd Sk o]Fols AR A € AdA#HF
Hgiele) G oz} mate ¢ AY FAE Az
B, BA HAd2AMY upyd FF A7, HAY 7§
Bhgroll BE WAte] AAE 2d3 3= 5 WAEY F
FRtE Atz 2 A FAHEE F7IE ok 19809

Zuk o]Fole WALESY meye] #F ojo|tioly
We 2 B2 B ¥4, 2AEY nde] #H3 o3
g mey Wgzte] @A B9, uAEd % 4§ 5%
Aol #AF Add ney We @A g7 Tl
22575 gt Fennema & Nelson, 1997).

Nelson(1997)0] W2® WA} T 2y 93l 344
#AY dFE 2 )& WAL vigoeR o g #
ol Wl 7tAg Q%d & + gk A ST
ZAT dFozA, Iy HIHE AAME 8 e
9 sto] B #HF WAL AJzto] wpmolof g,
ol WALE| 7|&d ZIX 1 3G olojriolrt HAZ
%L Agolol A YFolrh ol 48 TS
TzaPdqe TAER odF AR ojeltjes B
Y AL AR AAH A2FL G ¢ de E5H o
HEZ Bots] Folo} sdtm  FAICKHSchifter &

1) o] =82 =4 us83st FAY A 278 AZFGus
dATggdA dExS WEE 4 - 2a8 39

* 20024 79 £, 20024 98 A ¢E

* ZJDMEF : B39

* MSC2000%% : 97C70

* FAO: FHAFY, TAPHEF.

J. Korea Soc. Math. Ed. Ser. A: The Mathematical Education
Nov. 2002, Vol. 41, No. 3, 257-271.

= 1)
& A3

(y

WA & (@544 %)

Fosnot, 1993).

ERT AA Gl 2AT YFOEA, aFy Hle
A3 2L 7R3 Qe AAY Ul8a 23 oA ¥
37t dojuiop 7% Aojgte Aok & E9, &
AEo] o|RA 87 AlnE AdsteAd T LA
7t & F23d A4S FE3I] ALl ALY
€ 58 FAEY AT FHL WG £ = ALEA
olg} £& AL LY F & W AHF TFYY
W37t olFojite  #Ho|tHCarpenter, Fennema,
Peterson, & Carey, 1983). °|& 913, aAln & ZZ 0
dME TAER 97 FAEY £ AL FAHd
A3 FRT AHE Y551, GAEY TANE AF
B AL £ e AAE ALEm, olE uEez
Ade ey 1gE WIES 294Ede gAelth

ARE, Aelgd FAF R 7|18 YA A E
33 @dd] A old g dolEe dFeRA, uF
Wahs WA GAEY #39 Ad FAR F3H of
olt]o} & =3l TP AT Pl FhAAMY A
28 83 mE AegE FHES 49 ke &
Al A ojFojikE AZe|tHCobb & Bauersfeld,
1995). 53], o] g4 AN e ¢8 wug 2
ggol @aAM Aol AL E olHe] Adelq &
A AN £94L B3 wAse o M N2 4F
Y ZES FA H3, o8 HAH Jte HH SoA
AR meye Bt dojdtin FAshe Rojh

uiAgte 2 EA4F 0|24 mEdqdd &iixe 4A
gt @Y A3 ZAECl 313 XA AAE AU
olgigtn 1 A9 EAe] A ¢n e vt &t
2 $£Agolor shedte dAdd, A8 £, £33
AL @Age] 43 gle A B @ duFH oy
2 g g AdHolojor e Aol A lmg EZ
aPAE WS AY FEAH Ao BHA oY
F e 5EL AT T olF ngez FYS9

257



258 ¥4

+35 AL2E olAstT $84 ololtiolol Uit BAS
Agshe £34 e 200707 98 AR A
£ aahl BTk AolThBal, 199).
ol%h o] Nz TE o|&H STy B W
FEde WRg TEageltt 444 Sed4
o Az O Z2HE 3+ P Wt wNER o
A2e 24 M R KB 9N Aed ¢a
a4y 2 29 A4 AA Aol s Atet
o NeA %ee B9 =dum dE Aol
9 BB Ao ol A4 S wAL F
| 3A5E o) ot GE HAE g &
2AZ 89 @ AAE B 2us) wsd 7
B99¢ BgRE Aol T 4 Aok 53 A2
A9t +8 DALY Bdad S 15 g 3
Ro] w2 A e oA WA A4S B Y
(teaching career)& $3l4 S5¢ @+ PAL ALs
£A, 283 2 A HRel 9%E vAE sl
FAYOE R Ut A2 BAE Pl Bk
o] ¥ ERAAE A 2ok WY W) B
549 0|24 sunidolu A7 Y FHaN 91,
2 BUL Foo 2% WY 24 Yool 9P o
AL A% 2AES Fohin, o) wgoz 4% 24
2 9% 712 A22A DAk AW Aol 44T +
Y FAHY BEES ANREY Fo 242 g,
714 WA ABA ARE 9 5HF Zzadoly
Fus AR e 9% A AWHA AYL
F¢ @4y wauth: L AN 55 FYL
B el At o R4SEYH 98¢ @3
2 ol AA2YA YHH 25 T 2 9 B
29¢ Fu Aoz RAsE Pid FARe £,
FHoln 3749 By A BE W 34l
$ o, 25 ddd % T+ o9 945
g8 & Bast o, 1@ AL dd A
oAgA ANY & AeAd BE FAHY ofo]
Agsee Aol

R

3 ali
an

r

3

@ T
> B

2 l'z" B R S -
u
o

>

o
ol

IR ot oo B
o>
ﬂg Nio

it o

L 3tuAte] Ao Gae A=
84 EHE A% o83 A4

oAt TEPe] PP e 22k 1 2

Aol oftel WA weh 2A F AAZ ol

AAE B & ok shte 3A Aoe E43 g¥Ey
840ln tg e 1 wA} £ A E3E EA
7 #H9 820t £ E4E Z3, o) 7o a4
g2 gA o 71X 39 84 Uyo ke, <a9g
oA By die} go] WAL 242E WAL AN F
% g5 AY € 24 Z¥Y(teaching experience), #4],
A, hEU3EA (personality traits)E & & U2, A}
3B} a42e ¥ 2%y FF(cultural-
educational norms), L&HA AL L &, TAALS,
A8 =243 wAFFFA(professional models and
community)& £ 4 o

ABSE Q4
SRR !

WAL 24
SN weEN @ naEs

L] LAIS D4 2F Jniga

e N
’ & \\\
WEY 2N RABEH

KESB}’Q b % 29 J

<@ 1> dAe| u+ZHo| FEE 0lX s 220
ok ojgy 29

s amis+

\\ e d

d71A F98 AL <aY 1>oA AHeg Ao A
A 8471 FEA Qlo] geo] TdddE AL vl
£ Ao olyge Helth d8 Bo|, BA} 84 F TA}
A 53y R 2FAFI AP BAE 29
Bzl GAE A0 AEYPD FE gl B 7]
4L aze] FAHHE BAZH|E Tt o mAY &
go Y A9 Ex 3% afFPyd JFE 7)Ag
(Raymond, 1997). =% A7 S8l djslA 7HR1 R §l
' Aol AA 2$ A¥d 9L vz g
(Fennema & Nelson, 1997). TAte] B 3o 43S
olX e FZhe] A4E o olHF i AAE
t dAsn a2gez YehiE AL B =F9 HYE
Hojdeth

B 2 =RdM st 2 iy 9% v



S BEPYel JYE vINE L) BE 23 950

AE 84F BN 23 o 47 849 I #
% (teaching practice)?) Zte] 94A-43 AAE ok

7] 4% Ax ohlm g4dE AuAA qRE dofr
_r]t‘s} A% ohch B a9 22 #A #4L 2}
3 BEste] Avtzgoz Yo Aoy 53 47
3 ugo) wad o A7 92 2dE 5 gk
=R dFEHA F8urte] T4 Y
' 1 3R #4e Fu 2902 BN 4
c:]_'rlz}._,] EAY ol2d A% Tt g
]i@ o2 pHdt ¥ $AES ﬁ%‘%}?ﬁli
g EUz FRudEsE #Ased =
‘?l’ 7.}%]0 v gy, <2 Do E Z}
o] B #AE ANEA %3, TAIRAY A}
3 groly z4z oy A4 QAEo] QEAS
etz & Aot

L % aayd 9%E vlAle

-
H‘%rk:‘t"r“

A
;LH%

7

_H_.Fonz>ierlorRLJ}n}aJi

SRS
Sb e 4
T (3

A} 84

FHe Byl 9% UAE A aaze
a7 %4748 L WAAY, A4, A4, AEAgEAe

2 UHE F Qed, 4749 aidd 3t gAY
dE <E 1>37 gt}
<E 1> IAlS] 14 SHo| A8 njXe= HAIRE
S| oex A
Nl REEZEER A 48 3
Rk l}c‘“ion 413351193 i
L 7}1012_1 oz 4u1 Ackz AZE
ety ST
R
2| A4 |- DEYH B4 x2
A , Dofagogica coment Knpwlede)
g Fsto] &3 NY
e . sevre] @ . Sh&o] e AW
+ AEA
MEUA| - =AA L (risk-taking
2z |- A9 AYHY °]ﬁ1°ﬂ g udA
- A& A (professionalism)

2) Practice® #3 Ex 4AZ W=, & =EdMs o
H A e W dddA FBHAhabitual) FH EE 9E
SE(repeated) PFolete A9 viE A= HA(A
ez wgdct i, fgojge §oj7h A9 guz
FF TAAQA A #A 2ol ), 97149 AL 9
g 2L FA4HY g WEsn A $5E Wit

A ANY £ 34E

7t @878 R 2574Y

I AN GRANE FE oFA FEE EgEH
cAe 3 ZAY 83 FEuryge 234 dig A
Z+& gAsted A 9%E A4 53, £ 23t
AN & AAH F3H Ao 29 % ey
& AA3ed i F8 4L e Ao =y
tHRaymond, 1997, Smith, 1996). 4l€ E°}, Raymond
1999 A7 Feld TS F & A 34 o
Fe 74 goiaed, of 59 Fgol 1 22
S zwon A $%g eE AT Folugs &
9g 22 & At Ae ANIES FaHe Aol
allr«}% 7&!* "J‘é% ZeE wEgi

IFRAE GA AA megold weyd #E Y

ZRster oA v Fag asolnk A4 BT
HAES M ZFAPE FAM AN S8
Bael LAANA Witk AAw € =
b A JtEXEA DY F8E T)Feld
FAANI7IE Bt 488 w3 7t2AE Ao
4 g ARE s FAEY uhge] e} &
o AF 418 A BE 3 FPEY F
g Atz oigk AAog A8 8 g B AN
9 AZtg vhtelysre dt.

AT, Mt fdste 7|6 53] Fo8
AL ALY FZPE aFY Ndd 9FS A
g o] BEHoE A AAHE AAE AA ¥
Ad 2 de7t Ao Aeldh gustd 2y £ 3
4& T8 oA gAE0l S Sgst=uted @Ad3
of AP WE & e e FF F9 Helrt #A
&7] dgolth g Eof, YT A 2& T2
i@ TAE F & AE S £33 Al o
A4 deE FozA AU $9¢ A Rz,
AsYoz TANMY S4ETHY F5HEe Y
¢ BEAUA B ol gz de ¥ =
94 B4E9 An 33e
oldlsteln RART UM 53 s xS
o) 239 Alxel dF AY A4e A

A%, 201). o9 FE FAoA, AAqA
o T4 -G AP #d A A gE eaE
A A azo] g BYl oFA FFE WA 7}

E 1o

10

T

bz AN S 2 > > wp
u.%Homlmlilm

of

asF



260 34

o} #Hslq Fxsojop & #Qst ATHFennema,
Carpenter, Franke, Levi, Jacobs, & Empson, 1996).

o A4
TAe) 8 AA B wo] B A A4
4ol e vlAE F28 24 EYUT,

]

U -2 -t -

d1gol 5T £ Mds Fuso ZAMY A
| % W% FAY AXole B S W
FAed, olfd Ago o¥A w7t FAEY 58
H de oldg Axde YL ¥ F Uet e
e By doFHeg, Adams, 1998, Babbitt &
van Vactor, 1993; Even, 1993).

EAY 54 i #F olF o]k, £8F A
Ao B ubde BAS WAL oA oSt 9l
= e AL I WAl mg @ A LA
A#gchBall, 1988). E§ ALY FFPH UE A4
(pedagogical content knowledge)®o] 48 a2} glof
A mAbe Ads medel ZEAQ WEE gogin,
g5 HAMFzdE FARPFHez  FUHEG
(Carpenter, et al., 1988, Fennema et al., 1996).

Hey wgel Al FAY AL 583 A4
EAo] @A AL MR e olde ARE £4
dor & "art dx, ol ozt AN o #Y
3} o9A AzFgetex, ada By 2RI v
2AG wgoze uey HIE FA57) A 27
o] HE 83 x4 Eyo| Fololfd BaA 48
T& FFA WolA moh B el dasids A
ot} of @Al w4y walel T AT FYI} B
el Az g o2 HdddA g o/ == F
N Agg Adsin 7] Wi v A7HAE A7
g & ¢ stk

o,
@Al 48 A BE ATE Sl BE B
?_s}
o

sa B4 Beel BE BADY AAYL BHE ¥e
7t glee Aduth AA B Ads 14 BYBY

e
fuc)
oX
ox

o) daAE dF st th 49184 ¢

3) BB %A ST IAEL W+t B o)
(Shulman, 1986)

2
=

t Agolt). dE Bof, old dAFE @AY 3 B
& Ad3 g0 g o4 #F Abojo] A4FE AR o
e Bud wiHd(eg, Kaplan, 1991), & & A7
dre EdX4e Buda 3ltHeg., Raymond, 1997).
ol AL Hud & e Wy F9 e AL
gt A ofw gHEHS AF ol ZFxm Q7] GE
o AARg tdi Ada s YT FAL 4T A
oz BEME £ Qi Ae|tiThompson, 1984). ¥,
Kaplan(1991)& =4 @33 #dg o2 24% 295
o A#glel, At AdEE ‘2 Ad(deep belief)' o}
‘WA Ad(surface belief) 0.8 a1, old A%
A e #AY YA 'Udd mF F(pervasive
practice) 3 ‘HAH w4 A8 (superficial practice) &
2 sy, Ady a4 #Ene 3 9438d e
2 ¥49 # dva F3F

o|¥R F& Adn £ AF FYP] BA i
A ohfdt AT o] lgox BTtx, WA b
AL Qe Ad I AFrt 2 ZAY] gy dEE
e A g4k A FERS FHoAM A
Hoz & AXNH $tHeg., Battista, 1994; Franke,
Fennema, & Carpenter, 1997). 3#, Raymond(1997)¢]
A7 wzd, 4 BYPL Adgsied glolM F38tke
A #F wAty Ao £3g 7t2Xn bigE A
o #Y AR o 45 Qe aida @k 2%
s, mAke] Agel wistel w4y W] AT B
o} Haad gast gleon, 3 Edd @A I}
7 AR g A Agdled od 888 F &

el dF 7 A dascin At

g 4 94 &4

ALY A QA EFL 1 wAY ZFYPAA
HIH(EE WwasA] FHE o U =& &
Ad 94 EAo] myuyd J3e vjd & i
AYATF AlEle 3 2e8gd disA g A5AH
& MR YAE B EALSe] AA wd ¢ €
2319 thotg Adl AEPS o, 1 oA E o
Ao =3 gl FF AFHY 1AL FAY
We Agss oz YEld A$E £ £ 3o
(eg., Fisenhart, Borko, Underhill, Brown, Jones, &

]

BloX o f ol

4
-
Y
g‘T-_
g.



F4ane BEEl 9%E wAE 240 B A1 %1

Agard, 1993).

FetaS A ololtolg AFHoz FHLsw
FAM AUE FPSAA AFRE BAIAY &
o ¥gdoz A, aeyy HAsld g 344
& welEol: A L W fiHE J¥E Ar
stele A9 $3o| W3t Lappan, 1997). <& £
o], oj2A EAE & AUA FARAA Y T2 A
gale dAldl 282 ddF U A dFd A
Atmutde] dia wEsIEE 4718 BES FE 1Ty
< g gEd gsty wgs FYs 438 7§
fFo] AEHQ Hele £ WHRT IAR AT
Bobte =7A @ 4 Atk olEd FF S¥AA
gaiA, & AR AlY 8 FAE B9 E F
3 Al 4] FE8E WS B¢ 943
5L APIEES e vz MEHRA ¥E F=
sl olg} gizAoz ME Aol odd gz Yo
AP %3k BT 1 £Y FELRRE T
ZAGEAE Foluz, oj& uigez o Y& F& 5
AL Agsiain =Hae JPRLES Ay e
(B4 s, 2001).

FAL A48 (autonomy)-& Y ofeltiolE 4
=g E glue £8 847 Bk (Castle & Aichele,
1994; Cooney & Shealy, 1997). A7} A&3e] € o,
a5L ofFd ddE Az Qlo] It #E Ee A9
Fetug FEANA FEHE ootolEd @
&3 wolzo adlz Adr|Rdes B9 Ay
A Ao u]Fo} 12F ojojt]o}E AHsletL A FH
S 58 2973 H4d A g Aotk AR
Aol meye] ey WAL A2E WA BE A
ad 713 E JHAE Aol S Ay #A™bEe £
g Aty Walsle 9¥d] F£8 9FE "Ace Al
HClarke (1997).

220
T

2 45 Bl 9L RIAE ARRH 4

semAle] el JHe vlAE ANEHY aa
2t 37 £ - 284 e BSHA AL B 29,

4) A9 243 249 By B3 WsHCooney & Shealy,
1997)

LS, HER 2 TNTFAZ UNE 4 e,
2zke) gao] &3 GEHQ o <E 29 2ok

<E 2> uie WS g HEE olxE
ALS2EH 24

B _az 3
gEH Ex 29Ad 55 3
. wel tig 5
TAL 2tz Ao g wsA A
FATE | g s wg
7}A]
aam |- 2534 ES 72 o0y
| e |- maA AN T4 dely A%
Al AEE | maa ede A 944 A
e A3 A £¢ A%
] TALE 98 TAlUE X2
IS | a2y
34 A
AEH |- o8 het BT AUAQ 0k
593 | 2
2354 | - s B AeEst st

7t 284 . 184 74

ag @Al 1 et AL e E3 Lo WA Ho
doie olale Eaugd 4%E nXe 848 2N
o golM E3¥ . msy FEL ndte Rd
A7 9o ay% FEEA dF de 449 £33
Zd A RdZAM AAHE &g, A3 2 2
ol tig ALBEEA Tl 259 7N S qF, g
9 AY, FEaSNY 5 dAH ¥ FE E 4
A& Aotk FAHLE HIY ZA HAL FFEL o
o e £33 . m8F wEo 2% odE b
od vet 53 2% AN A4 B4 4o F,
Uate] AL 58 £4E Fop T2 & gurzd
AgHel PEES vugezA Z Ut ‘EA47H
25 A 55 (Characteristic Pedagogical Flow)9& &
Y HEgsA olsjsla 3 Ao|th(Schmidt, Jorde, Cogan,
Barrier, Bonzalo, Moser, et al,, 199). ¢}t Z& ola|&
oz FiHog o3t F/MES Yoz % 1
£33 #Hsle Folo] 3oz AAH AAA AT
t AL B84 - 283 fEo d% It AAEY 2

I

o flo

£t

5) zt =74 Ul F90] AFPH R LA olHHEAE ¥
Qae AoEA st2AE ZF st BF £494 AdH
£ I (Schmidt, et al, 199).



262 B A

9 A dold Adg 4L vAE
ZHLeTendre, 1999).

7HE e d

1 T I L =

A oMo Fgus NYLEL AnFEaA}
%9} 3)(National Council of Teachers of Mathematics
[INCTMD)of 93 F%(Standards)®] &%o2 Z3Ho|
gt fALEHA BRAdAE A n&HYY Nte 43
o uS . g3 FHde 2L Wt Sleg 9
Ox g 4 ok webd, 8 wAte] ey Al o
Fg A 242X TE5HF| %A AdHL &9
HeA 2 #4E oFste Aol WE Fa3A AR
o olgt #AAdY FHAHY dRe TEHA HEAY
'7‘1211741 WAL ZAoE w&HA £ AR} ZAHY

$E 52 & ¥ Ak

S maA e

g8 720 BAA A

2 ne 282 M ¢ dov, ad $usE 2% o
A RIS el AAATE DAY A L &
¥l 24 W IS 9T BYR FE o

48 gol, & IAHe) A4+ AH 20t e HETL
= %3}]/‘1 *Hi-fvi- 5ol ST w3
A BAEE G5ge 9 AN wEd, bE e
2E5HHY &9 Hd 5He2 AT £ e 7
37t FoAT. A A%, Ak AAE ZF ARE
S WAL ARdo] FAEA wetobt gt Aoz #4449
S, F29 FfE M2E ZEHAYY Je] %
57 °lz4°ﬂ ojn] I A ZFol d&AAT Al ¢
"i} FUE THA Ao AP & g FAS
A3 "‘31% 7t2R]7] gotop BAE 222 HAAs
oJAT(FAS, 2001). 53] 94714 FAF A& 2
AN 4 9 2 gAHA AN 4RF
ozt A3 @A athE HEHoF F #HA
S&“dil B, WAES AYd AN PP o
x&o] ggeE E78n ngy W ¥FgE ¥
FEIAT g € F YSE Fdor @

Hi

l..

";J‘rﬁ I

Pk

o

Yooy 2 M2 Ho rfr X

Jl.u..\;l:l

Bl

. TS
dulTAl T2ad e ARS Tade &4

29, sHu & Fe], HPE 7|, DAYy AAAE

TE A T aFE S AYe AT F
o EY2PARE, WAE AT B o 3 FIE
oA

A

o _
o oft o

Al -’F-}° %}7]311‘)? 3, 9d9 FAsg 1A
A4E HolEohE Ao|tHeg, Battista,
atlonal Research Council, 1989). o213t 2 &)
Hate], AEe 28 olo|tjolE wiElogz 2P WAl A
& AR Z2OYPL ISR FoF o%A u
gus AY Wi JAsHE Wgoez 8L 723
F ded e & J=E ZdFed AFHeAdz
B89 Heg., Raymond & Santos, 1995). ©]$} v]=8
wletoll A Philippoust Christou(1998)& 4283 olsi&
AdA7En ItE F3 Fv) TEaPe] duias
o] gtol] #g A, 53] o] digd wERHY 45
o fgAo B3 AAE 5& FAHFoE W A
FHoutn k.

HALR ST BHEdY 53] FAE V) &ool & A2
AR ST AR wy @gEe) wete] A4 & + 9l
A9 8 updy S v Rejn aAluS A
7 Z2ayPe AEHeg Fdsn xYihe IER
7(} Zldiste whg 2y sl A3FHo)x Xy o
Eo|tHStocks & Schofield, 1997). <& &9, Td% F
79 wAlRg Z2ade FAF wAEYAE EF3
3 289 a2y A P ds dE F AUk @
AN wde e A 53 AEZIZHE b
& A2g A8 BAY 2di2 ges 2e 34 Q)
A3tal, FARE T2 OPRAM wE WHE Al &

& ‘FAGmport)dd AT olg dxFHez,
2 e 9%Y 498 7 B4 o2 RE AR
g ol AN wAGA A FA(reconstruct) 8 I
=P, 53 7] FASNA Folo] AAl FE&
e, =& Fdo| a¥A FeXE Fésy sy,
SAET Y o|9) e UFY AYL wWAlwSE Z2IY
9 ZF ZdE A7) YEHR o3dte Zof 4&& &
Aol (WA %, 2001). A, WAL S ZZIPNA A
Folo] doju=Ro] #F FLEL AUsA sof 3z,
a FFY i IAbe zey Wsie %A dAH
Al B8 ol x Yok & Aojth

.

?-L.alil

4u_41

—

2



FHIAY 24

2 A8H 29 TATEA

dde $3ng e tuw o2d Bae By
A 20 B¢ T 2 W, due IFPERE %
Z3E AL

M

HedAR i wEAd A ZAR oo
Lederman & Niess, 1997, NCTM, 2000). = tiXo] &
gug AYe dFd 24 P9 a8 Fu i’-"V}
Ao BT A A 2o wfy oo #
st o 7pA 25y AR @S 19 F 3 E
=3 Eﬁ?Jr-r"MC & Ao|tHKirshner, 2002). & 71A] =
FHS F43 2E AN A BAHoE dzst
He —V‘ O] E Zd 4dF9 HAvE AS = Sl7,
Aae) oy 71x EgHel 25 oz HEEHE o
HEE Wd F A& Aotk YA AEH ZdL
AAR Fe g FHus N BF £ =4 4
A AR 71z A i 25 FEE WA
By Agd £ gx2 zgF ol T HAA o
A AEH Bdo] oH3A], FuSTEAY 4
< FAUA, O FEAG FAEsAE AAlE YA £
ale] YAE AAdE A 5 B AUsA d7E 9
271 9.

FARE AT T mAMRS T BEso 53 34
He 842M 7129 d7e 3} Ay usy ¥
2 g Az 2AE F o HIZE TAL WE
A3 Fo FALLZA AAFFAE nYHAA g
A a9l B4y Wdld FUHE T A Ao
£3 g4 F49 £8 aFygS FIFA s wab
of #% B ATSL I5E 59 5L A
e, AL FESE A9 FEAY 84S At
. o4& E9|, Secadast Adajian(1997)2 3 258w
FTEAZL %A TAEE F9F 5 FYE HIANA
WIEE AAPex o FEAY HE7 4FHE &7
3991, Stein®} Brown(1997)& TAF 8h&e EAA A}
37 Aoz Fen EA Feuae NN IA}
Eo] nde] 48 madl L2IYP Ao FAo3HA
02 IAET o & 79 oA MEL AR B o3
o 7lukg E§58 7teA] 23 & 7S

AdH oz FEA M FAdsedA HEHE oHL
SAES] gFd B TEHY, AYY FTF, wT AE
A 7Y 18RY A 5E E 4 Uk °47V‘1 ey

—

}._.

Wle] 43kg A 246 FF L3 23

25y WstE AZsted sloA Al mAlEe
5_1 *éﬁi*i‘ﬂol ola & TEA FHHA &
gstoz ny ¥ "t ke Holdh ik, wap
AF NY TEAY FLAL AAshE v, 1
TEA IAER FoF ANEY 25 B
& 7138 %A AFeA 2en oA B4
o] & AEEHY PF5& A= d dEiME 4
AstA AT gast A

r_>ﬂ. ro o to mu rlo

_mlnm:ﬂ.mlnomm:m

I #3249 B5ge] 93E vAE
[AE BN 9% AEud

Fatarte mgwgel S viXe 8450 AT
BEHEAS EOZ o7|ME 2 2458 AFoz B
Aal7] ¢ & WHoZA A wed] s gotr
712 @t} ol uyy ¥ste] FEH F BAI #
Palo] A FHERAE3NE olHsy] YT WHer d
Fo ZAAA £ FEFE T F aAeke AEUT
S AN A$ A7 & Qe AR gEHY AEHE

& FAFLE ANsed 38 53E Fu.

Mddg Ase 9 Zrte 1 #PE Bod F
ola|a}7] HalA 1 mAbe] S:8he] W FHoL 58
A5 - B el #F 3PS FgAsed /v 9
¥ 713 2AES E437) AF Aotk ot A7
7b ohd WAL YEURe FAHNM A9 £ weH
A HAo] @AM wHez ZYs B, 1 #F
Zo 4FL 73 o kA AW LA5E um B3
BE 713 & AFded 23& o &, 15y Al
AL v|d 4 ol B8y 847t dd TAbY mey
Ay BAs] old dEe 7FPeA BAFrIHTE,
BALe] AutAEel e AY G UAE YA FTH
Holx A71AY A¥ EE ¥} AAHd FAAE £ A
ojt}.

ME dge 34 12 9902 UyHdgEd, oe 1)
AL Hed 717 27) 4%, 2) wARe] FF, 3) 1
Atm 717 4) g o 27) B4, 5 27 25 4
4, 6 28 27,7 &a O FEaAY 9 8) g
YAl RE ] 3 9) HAEHA A, 100 AFHY
7] 71, 11) 38t ¥4 (teaching), 12) HHSE 2 =&

FU

_|



264 HAy s

BAolte). Age] Ao FAHEE F WA} A2l
@5 BYE 89 oA £ nFPe My ge
242 Bgy & £ Qe JIHE AT A#A
EL gduicez ugdn gt Fxd AL 9
< < HALZRE @A AHAI R
WRte 299 25 e dE b
29 A2 olFsten o 512 Fde Hold.

L dgs Az

AAde ATY AXE &g FMA A
A AAEAM %A olFR &5 AR EASHA
HRAeA 2ot 2 oFsy] AdM 8¢ AAEAN
FAL FPEA, %A 7t2A efeA, 2 JRUA
ol g mAol of ol AAeA A=A F AAE
o o] AT olopjg EXA Tk

AREAA Y AE olopr|€ AGAYA 37
€ viun. Ax AP o9 A9 2 BEe
Tt ZFYE ALE UrteAd diEs de ddg
AR dEU BA AE dER Ex AEAE A
ZaaziRce gEa £ A% AR AAFAYE 1
FAEU o] dde] 43d] ¥ AHE a¥dE R
£ 243 Uk AT, o] AFE FHA %A A
AdAA 28 299 meds AL $eA a7
Aol daAM Zo] Az & 713E ATHeER U4
AR FY@ Azto] d Aozt sl Ut Azt
U AESL S st2XEe Ao BIHA A7t o
At e Aol 7lzate BE oY F AZF Az
ojdfstn A Rt @Y EF YuEA £
FA17] vy

2. AP} Hed 73 2] 9%

AAYe 25%E A A¥E FAE e o
WHe AR U oUA AhisUA? da

6) a7l) £705% N vgd 99 2 ARSE A B33
2e 2502 INES gos 24 £9 B4 ¥y
o @4y WBe) Jge UAE 948 Aoz B4
to) TH02 BEHALS WK HE, 20D,

dxe R 2 J1Y3tn ANUN? 25%uE EHS
yz? 258%a A, 5488 719us dddel A4
7?7 ¥ vmd e 593 s dolu Aol
AFUA? T ZAe FAGRE UFd AA dAde] 2
Rojgta A3 BA Hol AFUA? o7t ddE F
Aelsu7?

ARG 7H5AR digiA s g8 FAAFY
7A? AAEG 2ol Y NEER AEAH FAetn
ARU7R? Aol dE AFES side ouPFy
77 tEES IAHY AE FE A dElA oA @
SR EFUN?

3 ZA 2 AA

A%A A Hr12 AASAEA i FHAL
3 AR o2 AFY £& FA 7YY o
& AANASUN? AYS AT oM AL H
€ Aol A WA AYgo|Asun? 25(FF) APt
ojopdity ZAE SHE o)t AAFUA? 2 B4
o of® WA} Holoprks A4S FAYeR A1
ARFUA? FIol @ADL Holz AAsted Mg 2
gge s

rl

4 TS 77

7} 7id

st Age dislA oj7ld] FHAL. oldA FuE
gdxsUz? 548 2 dug 49 o7t UUsY
7?7 WA 8712 EA Y] i ufdl gig HubE<l
1 AGAFUA? 288e AFste Aol & A
3% vus RS 9, of" Aolzt UAFUN? W}
N, 2 A4 g onAE A AQFUAN?
g ZARSSE ZiA oUW 593 7]eS B £8
Hog ujg Aolgn AZ&AFY, ofvd, HAdA

7 bsd gA99e @ A Fri(o): ofolgn A s
A Foi), @ d9H Fol(d: mrteke 94, ¥4, A
), @ BA(): ZA G F24), @ 713(o): HEYE
9 gol4, e 5uH e 240 HE), © AHH ¥
Al 4¢7bs4, A58, 281 @ IFIUE AL
ZYEY Fa(d: &, 2 A7)



Soane T JHE TAE 220 B 21 %5

At olv FH AHZA Ug BLE BN A4y
AN Haol 7D AJD mAd g 4734E A%Y
& Aol AU

L}. AL 5

IAEE Z2aPE T YA Sl R
224 YFUA? 2ol TRAL AW ARAFUA? A
o, 2 gE/E8 242 FAUsUA? AL F
g W ¥ EA AAE FHd= €AY, o=
Og s E8so st wdun? mabt €t
T o] Fol& dvjsteA FF IATEH UHE U
of & ol Usu7? AAde] dStAEL o] HdA
AYAA &9 ZEe dudctn Pzsuzn? gt
WAES T2aY R ZFA Fo A o gA 4%
SAUA? tigtl A W Aol 2Fd gF TEFFE d
2 A28 FAFUA, oY dEedA W A E
dz A Ao 71 Bz & vl 3 izt
Hol U5 U7}?

o g9 9%

B3 A 3P 2ol A daH F o &
AEA AAd 248 3 AUt dF aA} 3§
€ 3349 TFHERFEH A He AR i
FRARFUA? Zel7t AA @A HE 7bsd &
Agd 23¢ TG AL, oiUd B 3
GHoln EHA Aol 2HL FA%z AR AYA?
AEHA EAk AU A F 2 FA AAEA
M Fred BYYE AL o= Aoied I ofe
FAYUA?

& B

wdE ZEL WALEH L&A wlg FLE B
& ARz APk ahezMY g FPL
APFUA? T2 YA @ wAe) HIHY =
S oHPFUZ? 1 JAd T A5 2IPE o
7 FeAdds £94 34E 719U el
A A wAd g A3 24 AgUHE §
A 23D du BES T A2 2Fd qE A
ol FAA(FAMIT Ao)F)o] AAFUA? IA AF7]

B oFA FEe FHAsUAN? A JEd2
FUE ojEY Wik gvn A4 UF $Y4¢ F)
ol gloid Agol AAFUAL, ohdE A 3
= Ugdz adE 23 AAEAA ol4dAE ue
TS ALT e 7k2d Ao) JgFoFFUn?

el M v mAe] g Az AFe] B o,
AA ga AFelA weE 2o g HAAE oY
AFU7? qoo] Azjel ofd FH wdBE(EE £
dAA)el ANTY, AAANE 2RE 94F9 ZF
EE ogwozA FPSAA =HAFUA, ohid
dAE dstgA g7 uz Y YFdA o
31, staode S YFHEY a7 AR 23|
AAA 4§ F9ete FHAFUN?

5 8] g 27 84

AAYE oAThIs, A Fo BYAE I,
#8e 72AE Ao A4S TNZYE BN B
# 23 Ae 4 39 sddaus, oy 2 2
3% Bt 2A7ld S¥g el g FBolgy)
77 o147k dgiThd Bolelgiann?

ARGAA SAelAS |, /E Eolgd B %
Qelggtizy Fotmstol A4l AAL olmsa
U £8e EARAGUA? AN FeE We
FHUE AYUE S8e A2ANAE deEsun,
ohR AW SASAAE F o ADIWA S5e
27 QAN A4EAN oA FYE BA)
£ gas #%¢ Aot gia AZRuayn?

A ae wAb AP gHH FHANL A ofrelA
AL od AgE AFEA HASUN? dAEAN 2
FA ol gty el daM 1guAlE Bl 3
oE? 2w AAEAN Agd st H712 2
ARE o B ALD 2FYd o= = g9y
FE oUFUA? 2 BEPL T wAEw n&
FAAM AAEAN deRd Zeyst iRsks

Yn?



266 s

AREAM 7t2Xn 4& HAgE ofA] ahiv 7}
23 2+ Q€ 7188 /R Aoz AARFUL,
ofim, ZRaHE 1 gue AR g AFus
oA 7ld=Ee B g2n 23¢ RFAE Bl
FUb? ALY 271 25 38 F 4T A9k 8
Ackd FololAFUz? 2 d FE 3 Azt AAEA
A AgEE ZFUE ARHES =S FAFUN?

1. 738 %7

o smeld AFAA A=A LhFUA? o
W HAYA A EAE Ex 4379 Sagsy
A7 olf7h AUTR? oW SuE AFRa] 23
22 A%0) ALAUA? QLY (e Dustust v
sed) 29 A7gad s 2R Bt 3% FA o
© A% g Roogeui? AudAN g4 o
A gael g SAE Yoy PlgFUA? A2
4x 2383 ANE Sast oldd 2RRY st

vmsl 2gte o 58 e o) Y
8 %l v RIS 9%

A& WAL HAE W, e T8 AHES oW
59 WAE 7HA HHFUAN? SFIAE Stiol A
g2 s WS 22 #AE FAHdT Age
AUz, ohdd oha HHE (B2 HE ofe AR &
AE /AT AZsaivz? A8EAM FZA HAR
EAG Aol dsA e Args dedste Helfay
7}, ohd o YA Age FAGHEUA? A
AN "7k 588 AL A=d 2y 4 o, gE
FEET W Fod E Y8E =7MFUL o™
Adg 222 ddste AAQsda Y F9& T
getnz SRFUZ? ARIAN FEHAT AR
d m4y 3 UE 38 S F id dAogE
Ha AeA 22E Ao YAFUA? ABEAM 2
F AYE Bt 48P APt Holel g2t e §
BAAFERS] FAGA oF Feld e HofERR?

9. stw YA/t HE I

57 4B AAHUA, 292 AT, BT e

&

& (24) FA7 ojd FF #AE PoleH
FU? ARGAA Agud EAYG ALE a8
EQ3e "Holdsusl? du Ee 5P Y PAhe
AQde R4S Fr1Hez WES TFyd A
dF9] AAE & F= BolAFU7? 29 Bl 2%
9 ZIE FF FET RoAFU, obE AAEA
A AR FEALS T3] d8staa s RS Ad
2 ogatA R AAE RolUFuA? ek AAE
AX A7F HEE RS A T o, das oY =
T 2z AAdH deaie Aol ASUN? AP HIE,
DHAOIE o) od SAY WPoz FYsior dohe
4dF Aol AAFUAN? AAEY oF nd BYE
B £ o, A A 1/ IF BEE A
2ate b oA AgAE Rt A4 un?
F3& oy TAE golA ZFEAE F¥ol ey
747 Qi 1 AEEE TEE FANL B89 I
Q) 15 WiE AREEAlE Holflsuzh otid B
AHEraA, 2, 27, L $)7F ba igsta §l
A R2E e AR Hen ki Holdsy
77 A& B2 AW £9Y 45 A48 Beyd
222 o9 B AsUA? AP £9& ¥A A}
EZRH oud FFe| A=ug oo HFuA?

10. 423 A

FARA Y AEA AR AsH B2 957 dE
Aoz ¢z dsych AYEAN Bey dd ¥
A 2gE FAMNL AL B ge UL ofE
g2 7zt B39 33 Az dsUA? do, 79
o] 28/ BAxF VEAFUN? (4 AN/ZFH/7189
g, A7 Ag 7, ¢94 99, FEHY B B)
te ZaEd 89 AAe) elsies o] AAdel w3
Ao A 9¥E 7NAFUN? £F AAEY 7|
gol FgHE QoAU GE B 9 e
AZg o] AAde ueydl oW fovd IS
ARG (Be 7134 @gttn) BZadun? 3 ol

e FAA?
1L ARHS A7) A

Agdel 24 i ofd AN BysA uH



ELEAE

RAgHzt, obid o & uF AYPel WA oA A
Aoz weHo ot AZAPUN? ofw FH 4ol
B2 ol AAdeY meys g™ F2E Wi
Ags FAASUA? 2AES AT 94 F2e A
7k o 9A Ft2A ek A daM FHHor TiFE
o1 B & dsun 25y ds ddste dA4dA
A 222 HYFol gria Hshe g9l YFUN?

ARAARE GadMy Fshd 29 9o £33
™3 g FEIY FIelA EFaAT AN
Aod A dRe FAML. a9 BE, 299 8
ol Fomatsed JaAN ZAs = "YU o of
| 93 Jge e AU & ISR AT
A 2ydeo] A neye weAvled " 3
& 71HUMN?

FEg 7tEAE U N o WAL AEE F
A ofd Wgos uifrel AFUZ? Fool 1d W
go] 92 73T AGeAUz? ofF WYPeE 1
d dse] AEHol Mgyt ofdd HAETHIAFY
77 #8 ZFPE ASAIE DA FA | oEE
2 Foelslsurt?

12. #% u+

F8e AYAN 4 FteAT de (Ex H2Aa
YA 9e) ABAUAT T olfre FSYUAY Sotel
5493 309 H2oln AR 3 ot P
Y7k A duEe DEPEs Bsel S
Sl 71 ol AUk AP wEY Hap)
QM S 13 ¢ WihelgGt, ohR 1 WaE
FES TAYGUA? 14t AR BRI

13. A¥ LT 2 ASAHY

49 RAREEY B (GRS NYLFL
A% - PEoE AYRS Aol AZ4YUD. A: o
32 BAE FA4 I2% AY Bl G AKA
%, 058 53 A4 HolNY 9AL EX Asn,
AN ABHRL A dalN ol RolE B
8 F4 & 9edr? g wEos ARYANE 19

gy dE vAe 24 BT &3 %7

bl dad @A SRFU? (e ok
Yoz 1% LAY oot Aude 4
stasy Al 9% AASUN? S¥sl AF WA
o Sugsgel daA ogA AZsaU? @A)
VPN & o ojsig Bt Aole, AR B
olet Az

2 %

kil
o

ok

14 9gS €4on

oA, AAYAN B ol Bad 4 qlohe, A4
9 #% B4 PAE KT WBAAE | YoiA
M %Y Qe 247 Roolsn AZRPUA? o
337 WA

U SS

2 AFFAZA o FAHe FadEs)
B Z ofasly] A w9 Yo B =% &
Y BANE Fatd FEuAbe mng g 43e v
Ae AL 2253 FEN 23, wAge) Agag
ARE FAHY ARL FHoz AN, s1E9
AT A% A2t 247t TF BYH oY B
PeA BAHoR BEE AYl W, ¥ EEE A
F9 B4R $ABATHE AAAEY FL GBe
St WALAS AHEHH QA8 BRI 1 ¥
A A7 2%E WAHoZ Hhol nid $4 2HE
SR ols 2e wBY AAE mALLT BAs
42 A8 T AHE Aarele 93 v
AHAQ A= o2} ABBHY A= 94N 32
qog gt A7 IAYFoE Ao|tHSerada &
Adajian, 1997, Stein & Brown, 1997, Stocks &
Schofield, 1997). ol WA} W3} Ex a4y Wdes
Zo] ¥g WAL /RS FAlE B A EERE £v
E5Y FE, IV B A9 253, a3 AL
R &9, g T2y, IAFTFA 5 A48 A
PFE0) AgH Al T oA £FEAA 33
Hog Arddte dAE vgez ¢ Aotk

oAl B =¥9 &3} BAdA A 7HNE 4G
B3z & AA, B =244 AAG o€ AAe

rx

%

J2



of

268

Fefaste m4Y NG B3 B AN 2
AN A% FaEAY, 1HE A PN ¥
dsit ABERY 92 94 BHY F gE 8498
A Aoldh B3 AYHA WAFHe miYoz
v8 ARl B2He B4FHY wsgez g
Lo Amae 24 447 BAE B8AY, oF 7
A @ 49 BA, U5 2% Yi9 olele 5¢ T
del & o, W LS MY e AUHQ 4
2A7 ohje 35 BE okl ¥d¢ vgoz e n
AE EAY HARA o8 Lot gow, %
22 4% EAY BEF 43 AL Fa 249 2
Fol @ 4% ke Aol A9 FHH ARy
ohish ABEAY £E 49H 2o 459 +%
ey H4E Bt A7 Az e 9 A 2o,
FA QS AART obie AHEHA Walo] wAte]
Fo meY el AL 988 BN AR A7
A9 AokE WY F Aoz e

S, & =2IA ANS AERE AEE AT B3
¥ EA AR A% 9% SR aNug T2
dol Foj@ A2 depte @YY WHAEH, 9
2 Q7R HIHY B BN HRHE 2P
o Waure 83 Wt AN 55 FEe S
AALQA Y B8R 2 93 A 2E T
2 AT golt weky, ey ATEe ¢
A olgd AAE B £RY 8A¥E Yol Y
NETERVIELEETLEE NPPCE e
& B4 AN 24 PGS AW 2282
gU2 ARPREY 3¢ 37 A8 BHo2 Aus
Atk ol WA HUHA B4 APl WAd Yo
A A7Hel FYAQ WY AL S BHselE
A7 A7l WA 7Y AHHA AHude Y
EARIE S RS B CEE LI L I ES
% FRU ARE 92 4 A A7 99 olze 3
4 97 PHEd AW FY 2gus, Folud
a8 mey A B BE AT SAR dlolA,
z2agelt A FRIA 999 FFE Yol YA
o2 wade Fgute Wl B4 ZY¢ Fod
dgdze ks Ay AAE 7R wsEE A9
Q7S ol wrh BAHY ATFAL AAZ B P

(e

-

#

29 Rl
sz B4 AW T WsaAy Badd) @
# Aoz YL @ T2Y{NA gL AT gddez

A TEAA ERE He ByyE FRrIRgE A
2 g& o3 A NZE 24 T otu AgA
g ojojtio|E AP Bu Yed wa ¥ g&
AN Mol AYEE 92 & & A= 7IFE AT
g Ao Fodlthe Holth mA} mey sl o
X9 =&E D Ye & 24 Py tEAE
7Hgo] gojzte] wel & FejojM TE Aoz Hols
Urbe, a2la A3 BUA g 9539 dHold. §
AEL 7l2A 2 AES 94, 8 a5 2 g
#g A3} ddo] A&zl weks, A g
HEAol WlaZo wetd, A7t stu 8o A2
Z1dig 78 A dvidd, 2 2&HAY] HA 9
3 o] AR A oA Al A
G uhi g wgsa Bl Wty AAd e
Ao|thFennema & Nelson, 1997). ¥33o2
25HY Hdle 2 FFA olFojAE HE
, FEEAE AN 1§ w AEE
e et 38 7he AR 48
& BF8 Wz, A4 ogA 9%E nx
2o M olsfstn e A=E
AL FHEATIE By AA olsidla,
gagAYNN FAe 2y BIE =2
Badg d74Y Aotk

r

Jim

oft ki M > 1o ax fo ox
o W oo ol
2 %o e H
e

to

e

3]

2
>

Bl
By
tt o

2
K
2
i
el

FnEd

uAs (2001). A 978 §F 255w 2AHY FE

ko] #
pp.143-161.

Adams, T.L. (1998). Prospective elementary teachers’
mathematics subject matter knowledge: The real
number system. Action in Teacher Education 20(2),
pp.35-48.

Babbitt, BC. & van Vactor, J.C. (1993). A case study
of mathematics leamning disability in a prospective
teacher. Focus on Learning Problems in Mathematics

e A3,



AN BEPEl JHE AL Sad B 23

15(1), pp.23-37.

Ball, DL. (1983). Research on teacher learning:
Studying how teachers’ knowledge changes. Action
in Teacher Education 10(2), pp.17-24.

Battista, M.T. (1994). Teacher beliefs and the reform
movement in mathematics education. Phi Delta
Kappan 76, pp.462-470.

Carpenter, T.P.; Fennema, E.; Peterson, PL. & Carey,
D.A.  (1988). Teachers' pedagogical content
knowledge of students’ problem solving in
elementary arithmetic, Jourmal for Research in
Mathematics Education 19(5), pp.385-401.

Castle, K. & Aichele, DB. (1994). Professional
development and teacher autonomy. In D.B. Aichele
& AF. Coxford (Eds.), Professional development
for teachers o mathematics pp.1-8, Reston, VA:
National Council of Teachers of Mathematics.

Clarke, DM. (1997). The changing role of mathematics
teacher, Journal for Research in Mathematics
Eduaation 28(3), pp.278-308.

Cobb, P. & Bauersfeld, H. (Eds). (1995). The
emergence of mathematical meaning: Interaction in
classroom cultures. Hillsdale, NJ: Lawrence Erlbaum
Associates.

Cooney, T.J. & Shealy, BE. (1997). On understanding
the structure of teachers’ beliefs and their
relationship to change. In E. Fennema & B. S.
Nelson (Eds.), Mathematics teachers in transition
pp.87-109, Mahwah, NJ: Lawrence Erlbaum Associates.

Eisenhart, M., Borko, H.; Underhill, R; Brown, C.;
Jones, D. & Agard, P. (1993). Conceptual knowledge
falls through the cracks: Complexities of leamning to
teach mathematics for understanding. Journal for
Research in Mathematics Education 24(1), pp.8-40.

Even, R. (1993). Subject-matter knowledge and
pedagogical content knowledge:! Prospective secondary
teachers and the function concept. Jound for
Research in Matheratics Education, 24(2), 4-116.

Fennema, E.; Carpenter, T.P,, Franke, ML, Levi, L,;

269

Jacobs, V.R. & Empson, S.B. (1996). A longitudinal
study of leaming to use children’s thinking in
mathematics instruction, Journal for Research in
Mathematics Education 27(4), pp.403-434.

Fennema, E. & Nelson, BS. (Eds.). (1997). Mathermatics
teachers in transition. Mahwah, NJ: Lawrence Erlbaum
Associates.

Franke, ML, Femmema, E. & Carpenter, T. (1997).
Teachers creating change: Examining evolving beliefs
and classroom practice. In E. Fennema & B. S. Nelson
(Eds.), Mathematics teachers in transition pp.206-282,
Mahwah, NJ: Lawrence Erlbaum Associates.

Kaplan, R.G. (1991, October). Teacher beliefs and
practicess A square peg in a square hole,
Proceedings of the Annual Meeting of the North
American Chapter of the Intermational Group for the
Psychology of Mathematics Education, Blacksburg,
VA

Kirshner, D. (2002). Untangling teachers’
aspirations for student learning: A crossdisciplinary
strategy for relating psychological theory to
pedagogical practice, Journal for Research in
Mathematics Education 33(1), pp.46-58.

Lappan, G. (1997). The challenges of implementation:
Supporting  teachers. American  Journal o
Education, 106, 207-239.

Lederman, N. G. & Niess, M. L. (1997). Less is more?
More or less (editorial), School Science and
Mathematics 97(7), pp.341-343.

LeTendre, GK (1999). The problem of Japan:
Qualitative studies and international educational
comparisons, Educational Researcher 28(2), pp.38-45.

National Council of Teachers of Mathematics (2000).
Principles and standards for school mathematics.
Reston, VA: The Author.

National Research Council (1989). Everybody counts: A
report to the nation on the future of mathematics
education, Washington, D.C. : National Academy
Press.

diverse



}_-)o}

270

Nelson, B. S. (1997). Learning about teacher change in
the context of mathematics education reform: Where
have we come from? In E. Fennema & B.S. Nelson
(Eds.), Mathematics teachers in transition pp.3-15,
Mahwah, NJ: Lawrence Erlbaum Associates.

Philippou, G.N. & Christou, C. (1998). The effects of a
preparatory mathematics program in changing
prospective teachers’ attitudes towards mathematics.
Eduaational Studies in Mathematics 35, pp.189-206.

Raymond, AM. (1997). Inconsistency between a
beginning elementary school teacher’'s mathematics
beliefs and teaching practice, Journal for Research
in Mathematics Education 28(5), pp.550-576.

Raymond, AM. & Santos, VM. (199). Preservice
elementary
innovation in mathematics teacher preparation
challenges mathematics beliefs, Journal of Teacher
Education 46(1), pp.58-69.

Schifter, D. & Fosnot, CT. (1993). Reinventing
mathematics education’ Stories of teachers meeting
the challenge of reform. New York: Teachers
College Press.

Schmidt, W.; Jorde, D.; Cogan, LS. Barrer, E.;
Bonzalo, 1; Moser, U. et al. (1996). Characterizing
pedagogical flow: An investigation of mathematics
and science teaching in six countries. Dordrecht,
Holland: Kluwer Academic Publishers.

teachers and self-reflection: How

o

=

Secada, W.G. & Adajian, L. B. (1997). Mathematics
teachers’ change in the context of their professional
communities. In E. Fennema & B.S. Nelson (Eds.),
Mathematics  teachers in  transition pp.193-219,
Mahwah, NJ: Lawrence Erlbaum Associates.

Shulman, L.S. (1986). Those who understand: Knowledge
growth in teaching. Educational Researcher 15(2),
pp4-14.

Smith I, JP. (1996). Efficacy and teaching
mathematics by telling: A challenge for reform.
Journal for Research in Mathematics Education
27(4), pp.337-402.

Stein, MK. & Brown, C. (1997). Teacher leaming in a
social context: Integrating collaborative and
institutional processes with the study of teacher
change. In E. Fennema & B. S. Nelson (Eds.),
Mathematics  teachers in transition pp.155-191,
Mahwah, NJ: Lawrence Erlbaum Associates.

Stocks, J. & Schofield, J. (1997). Educational reform
and professional development. In E. Fennema & B.
S. Nelson (Eds.), Mathematics teachers in transition
pp-283-308, Mahwah, NJ:
Associates.

Thompson, A. (1984). The relationship of teachers'
conceptions of mathematics and mathematics
teaching to instructional practice. Edumtional Studies
in Mathematics 15, pp.106-127.

Lawrence Erlbaum



FHIAY TFPYY] GFE UXE 240 BF 42 7

A Study on the Factors Influencing Mathematics Teachers' Instruction
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As a part of attempts to understand better mathematics classroom culture, this paper first reviews plausible
factors which influence the mathematics teacher's own development of instructional goals. The proposed factors
consist of teacher characteristics and sociocultural factors. The teacher factors include learning and teaching
experience, knowledge, beliefs, and personality traits. The sociocultural factors include cultural and educational
norms, curriculum development and administration, teacher education, and professional models with community.

This paper then presents detailed interview questions to explore significant influences on the teacher's
conceptions of mathematics and its teaching. The interview probes 12 topic areas: (a) early influences on
becoming a teacher, (b) the decision to become a teacher, (c) the teacher education years, (d) early
mathematics interests, (¢) early teaching experiences, (f) career path, (g) influence of peers within the school,
(h) influence of administrators, (i) professional development, (j) professional self-development, (k) mathematics
teaching, and (i) educational policies.
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