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(e} 3T
oy =
shAjo] et @S AElsty, F 71X go] Zb7 g2 A A &S 5 Adue b
12 3FA &=tH(Spangler, 1992).
AAEA Ade AAY gre gk Al S 2
Perry (1968, 1970)¢] &% A= ol w&Aeldtel A QA4 e o
= A7I7F HAY Perry7t AA g <l 23 Al 19 & (dualism), ©F
FF o (multiplicity), AWF 9 (relativism), (AiFelolA¢]) A (Commitment (within
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ol x| &

relativism)) 9] 4 @A 2 A58 F i (Perry, 1997: pp.79-80). A2 &2 Alde] 7 e
G ol EL T8 54 BE A2y AT uste] gstn ddiHel go] ot
= A% Aol o] A FASANA TFold WAIRFEYH ‘&2 A F S AT
W= e 94gS onit), <1224 Aldd] tE Perryd 7d3tel] w2w, 2o IS
& Fgy 8k g fis] oY HEFH Qo Kesler(1985), McGalliard(1983)= ¥
o WALE 9A] o]dE&A Ads T A S-S ®uskal vk Hofer(2001)& LALS]
AA24 AdS BAe; wg #ao] dee JFES A, Aoz SS9 A4 EH
2del] d3kE mATa skt Wb WAME S ALl MEg g H S8 uS AR
7b SR dEHoR AdEdd 4 gl A4 E4 w A X (epistemic message) 7t F- A ©]
w, ek Sl ZEA AL Qe BIAARAR]D 1A EA Ao Zdete] AJLbA <l QA E A
Ados WEA7]7] 9 wg A FoIA Y digte] aHlEjer & Hart vk we
ATFEo] WAL QIAEA Alydo] wA A i“@%iﬂ g Abarel S v RIvhE AR
S AAsL QAR JAAEA 2ol wAte] o] S A o DA AdEM, FAYEo]
Fote] digk By ALl JIAEA S AFT F dv wF dES FoldA e g
TAAQ A& ofF FZFar) ofd B A+ Foty) ddste] AAEA Aldel gk of
Y wsAEEe] =5s ARy, £33 wAdS Aujste o dEA Add olE FH351
gk wehs ®Aste]l Adstarat gt

Perry= A5 A4 g S APAo2 Hogh 31 AT AR, Perry7b AAS 9
N Q1A EA Ay dwrdo] 9RZ o] A E- v o (multiplicity)- A5 9] (relativism)- (%
tfFol o A 2]) @Al (Commitment (within relativism))®] Ul WF2 =9kl AyE 4= 9
t(Perry, 1997). Perry(1997)7} AlA st @ = 2] (developmental scheme)oﬂfﬂ A HA HFE
0l o]EA FHHEL VIR TAHAEL gu|E 23 I8 A TE =3 ¥ Ay o o]g—qg
A WFE T VR qrAsta, BE Al sty Ad9S U2 »/19—“@ WALSE 2 A9
A= AEs ¢ dopa Werh mepA] AR Aws dElFrlE 7idekd, e 4

% 4—}%7}33—& Adrt= HAoleta A Zekok(Ibid,
1S 1A A = i*@%% zg%o] o} A g x| x] e

i

it

pp.79-81). *F

08 A4 Ae A ol S e
= = AEkoh(Ibid., pp.79-84). Al WA T A Fool A= v
Fe s, 7P, wae] MmN BAL HEHE ABHA 29, m, e, AA R
ol

_QAQ

=
o dat & Perryo] =AE At gre] thkd SHel tiE A4S shte] AL AN
! = 545 7ML vk PerryE SIAIRE 27] AAEE Q1A EA

AR dakd Hel = =
AdE da Rd R Fasksl o, Schommer(1990)—4 Tkl 2dl o] $ @2 Aol
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wag 7}gata Ak Schommer(1990: pp.A99-500)% 4 €]
A T2 3A) P el gk AP (EFY FAH- g S
22 R o] Foxl RIAEH Ao thakd RES Al A S tH(Muis, 2004 p. 320; <3 IO
-1>). Schommer+= 7H¢ W2 ole} Zo]l AL mHARl oy A Ao &
o2 EAAS 4 dun Hekow, 7 YA “AurgH(naive)"2ld Z ‘Al E
(sophisticated) A1'3”& FE3}9tHSchommer, 1994). Schommer: o1 <3 (Schommer,
1990; 1993; 1998; Schommer, Hutter, 1995; Schommer-Aikins, 2008)& E3}o] Z %9
A224 2dEo] ofsl, vlet-ola (X219 olalE RYE ), AN, shxdete] Mde

A

B>
(e}

22 A Ao dFe vAL dEs AU 53] oldEd & 2Erg Aol 7
B T 444 Atast wEdy v AMdES] dE Al fvleh 22 AAAY dgs
Agsks v, AldE e Ade 294 AnE Adeta BlgA Ao 34
£S astE Zo] Y dr5(deep learning)S 7FssbAl  #tH(Schommer-Aikins, 2008:
pp.306-307). A4 9] ©eAd I el digh A3 dEs 7H S ofd Aol dst
o A7 spte] @& FekAw, Aol HxFetal A olHa W= PSS By &
Fetar vhdet @5 ol 4 glth(Schommer, 1998; Schommer, Hutter, 1995).

Perrys} #o] 14 &4 AdS dadoez Had 27 AFAES, 251 GAES A
A3p gholl tisto] 2ubg (o] E2HR) AH=H AdE 7HAa den vole g5t aw

fo JdFor AAEH o] waxer wedr a2t Chandlerst

AT+ 2 Boyes, Chandler, 1992; Chandler, Hallett, Sokol, 2002)E& & <12 &% Ay
| BlaLA ol yo]o A FH AAEM, QAEA R o= AHE 5T uwfjrpA] A
AEA FEs eHoR Aeta T v

S E JAEH AdEtE BE A (belief) ol et S22 S Aol
oA sty Ado] 3 g5y LA Aol 7 A= 9, Aldel Wsl g Fol AT
o] $Eth(Muis, 2004). SHAEC] F8te gk 2o 5k o]2] X 31(Schoenfeld, 1985;
1989; Frank, 19883; Garofalo, 1989; Spangler, 1992)& 2, gt 5] Schommer(1990)7}F ] A]
g 7 ApolA vre IAEA 2ES JHAR JSS HoFan v we dA4A
(Stodolsky, 1985; Doyle, 1988; Higgins, 1997, 743}, Zrexb, A1E, 200550 4 &2

Ni

=
o

<¥E I -1> Schommer(1990)2] 214 &2 Alde] tha¢l 2 (multi-dimensional model)

228}k (naive) A9 A ¥ (sophisticated) A1
2] Al o] FFAIA)
=] (certair]lt;jf ;niv;ledge) Sdste dad ge A4 #4 glo] A= A4
2
=1 2] Aol 9 g T8 ol {FE E3
B 171 AR A A4 A e e
. (source of knowledge) g 535t A4
2 EECIEE dAHQ ARE FAEEERIES
(structure of knowledge) A 22 =2 NEERZ o] Fofzl A2
EPN 5 =44
o e s Susde dados s e weos
ol
5)
2= o] L
; (s ee; ijngwled e Sre e e daHelw
pacquisition) & @7 o dojurt AH3 Lot
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Fobol, gusstagol SEe] Fotel e AAn i Adel Fe )5

ot

WALS] Q1A Z A Alydo] wAle] ¢1A 24 7] E(epistemic climate)dol] P X IS HA
3k Stipek, Givvin, Salmon, MacGyvers (2001), Johnston 2](2001), Schraw, Olafson(2002),
Tsai(2002), White(2000)5 ol w2, wALe] A2 &2 Ad2 & 2 Ao tist 1 2419
A2t wSHA/wA] o thefst 2 2o 24), wg Ao gigh Az (wA 44
T 52 g FAA F9), SEAEA Y A digk A (XA FEAd =& o

o tp

I=] = L= | h
SEARD AR 43S v Th Hofer (2001: p.372)= A weho] A wAle} stAie] <l
224 Aol oA Sl dFe A= MAUSS v 2ol Awstal vk wAL
o ud A ae #gS A9d wf, 2AAlo] AR = XA Adel s B
Hoh o) gA wAE @ wd Ay ag A2 vl s A gl A4 EH
A=g Tl AAHL s =Ho] FPEL A EA Aol &S vz

. %ste] A4 $H4

A=A Aol g o] Jidstel s AAe A i AdE vEer xF
&3 2lth(Hofer, Pintrich, 1997: pp.113-115). €&l SHa4ole ojwst o4, A¥o|} w7
= E5dA e AT AEs v, FH44L2 1 Al s A= Tt
A e $A40 Hlen, of| A Aol e tid o4, A, =del 2 Aud ¢ e
w T A AS S E A Aolek Frh ok o F SuloA B ow SHF AHow
rs 0] stk (Ermnest, 2015).

Fote] SRS gE AAe FE443 e FUS 7ML e, ko] gAF s
S SdekA] F2 gheldtal BeE 7o BEF BEE 2718 73 3ok Rott,
Leuders, Stahl(2014: pp.122-124)% 8te] a7 E84/do gt o 2AE o3
Zol Aelstar vk Fto] AT L ow IFHE MY FAT of s vE T ER
ol d44 T 52 dA94 FEolve Fote] Wy et add: = sta e
e 22 oA EAEA 4EAYN BAAAES xSt It

°
=
ol
o
—_>‘J-"4
=
N
-
B
S
N
3
n

I
o] E9AdA A7 (incompleteness theorem)=
Q)EAZA BFEA: 814 dide] Fxs)

3) Feucht(2010: p.58)& <1224 7]
[e)

(& WA Q1A E(classroom epistemology) S, Al A 2| A7} ¢ko] 44
& #AsE A b

ko3

T ~

oF ALY QIAEAR A, QJIAEA A4 E/H(epistemic  knowledge
¥ g Egets A4EH wAAD), 9424 5 (epistemic

instruction: ®F WOl WEsE= AAEA WAADH 9] ¥l 29l Alo]o] e HAARTE Yy Aol

N 3tatsict.
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stage)’olet= A4 2FE Sdto] Fote] gAY EAAA S =ostATH<E M-1>).
o] wf “Skw’e]l 4% Polya’t Adwd ‘4 H F3Hfinished mathematics)’e] =3} w A,
WA Z2 HiE Ad ol A" FAHoE AAE Ao, “RH"S] T (backstage
mathematics)& PolyaZ} &3k ‘@A 34 9] 423 (mathematics in the making) & @3kt
(Hersh, 1991: p.128; Greiffenhagen, Sharrock, 2011, p. 840). 4=38te] “opH”o “mFlw”3} v

o

shol, @4 20ln FAsk] P & APl du FgHoleks Kol ek w3l

WU Feke “ohm"3) el wHA W@ A HuH oy BHAAsL FYHAA £ 7

o glth(Hersh, 1991: p.128). 4-3k9] “9w"sh “Slwl"e] folx, FA4e 448 5o
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FASAE PR Lakatos®] = AWFE 2 Aol o FAFH vy AuYE

S(correctness)' ¥ IHE F &
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<E M-1><she] “g”s} “51m”e] o] (Greiffenhagen, Sharrock, 2011: p. 846)

or (front stage) 5198 (backstage)
tAd sHAs A3 A, F5
SF S H, BEE AF =4
No loose ends Open question("] | 2 H &),
o A g2 A
AL FE MAA, ABH F&=
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%7} 2t A4 3k Langer, Piper(1987)&
2A(AgE F)I g, AHdS =215
HA =]))o] skt

urel L Sl

% ¢lof(conditional language
o] FAE I F U o 2

=
2 AAste], oW g3 S gAE Y. B4 471 ¥ Langer:
AM7F FA7] Bad FEE AFsdon, A FEAENA AAE AolA ke Mg B
A 2707 A9 g&o® Age ot 2 o] FolA Ads URA0R AUNEE T
HAALETro] o] “FolA] A" S AR AFEE AZES 8 (Langer, Piper, 1987; Langer, 1990: pp.
134-135).
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N

Langer= ZAWA o] ZAFH Ao(is true’ W ‘could be true)ol] thsh dwe
(Langer, Piper, 1987, Langer, Hatem, Joss, Howell, 1989; Ritchart, Langer, 1997)
of, o' AbAS HdAQl dol= AAIsHA AES IS dH o= Folso] §
BAE wAor Agste Aol AeE J&?EPO}MD}. HH old AP S 274
o 1 AR S Yol FoFQl Ao R AbgEtH, AR EHedE T
o} Langert Auu} AfAo] ol SE glrye} go
sta M o] & nleS WUl SAAdu Aw Ak
2 HolE9s wrEt Aol B} AFAHo=
o

o L
>
o

A o2 stFatEe ey 9 AyHolal A=20 Aol
3 tH(Langer, 1990; 1993). o] Aol A o]A & (2014)0] H.argk 3 PA}
7Fsdel digk oujuAbEe] @3l Hhg2
F2Alo] shgatE ALALE o9 A

o H1 o

o b ]

£ 2 |o
o
&

e ot ORI S do o
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El 32 M

n

z

>

[

=y
50 ¢
%

Sk | Ohvelra Akerson, Colak, Pongsanon, Genel (2012)= LAMS] A% doje} AR
Ao Apgo] thE WA AL E FFS EFS F AeS #ESAT Oliveira € (2012)
= 5 wAY] 33 v £4 Abglel A, wA AR EA B *Evé% Uetll= 138
hedge(¢}v} = (maybe), may, might, could ¢ 22 FAH A woi) 9}
Gl 232 booster(iE1 3] (clearly), &4 3] (obviously), A
Fd Heto] gk JAAEA Ado] o] ghefo] tiaE] ATt ‘:}
tate] A A Fr77E A E wAbE F-QHe] of Rl % %
i AT WA G ARl Au A2, FNERE st
o]
-

2

E(absolutely)).q Abg
o2 Aol fiwe|

]
2
e oldEA uwA

9718 g Fe ool
BAE T/ AL Wk oy FaF Aol EAE AHetE A BEA WL F
AsHGT. W, LAY hedge® EFEHE AR AT, FATCNA A AYIAGEH o}
5) Freudenthal(1971 & =de gele ARl ke Mdlsh R g S Musdd. o o ddes
28 $9H =9l o folo] va ofsom A Ao] ohleh £He ole A2 dAgxow
ZASAA o F o 440l e 44 Foe AL 420 @ 5 QoA sk ol A8 4
48 Aol ddss Aele) Aunos sk Srka FAssi o714 Aels) Auel dolg ¢ -

oftk7} ohd 9 = UTFR AMSHE 2ARH Hitolths AL

}7

FEshn, 2494 #4990 A4 o
= A

—| o
3t Langer? = -4 Freudenthalo] 5743 ‘A oo] Ajutmy’e] Al AZ Aedrial & ¢ AdATh

_I
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ol x| &

Yk AlA olalg A%t HAgollAe] A A (tentativeness): A EPIAA S &
3t $EE ¥ U (Oliveira?], 20120 p.677). Oliveira <](2012)= o]8d Tz ZHE),
booster®} 2 ALl A A o] AEANA St Aol vk wWAAE WEry
o2 A, Ay A2e dAgsts AE7FEA Y WAl EHE FHsta AYAd F
A £3E =AY 79T = dS AA AT (Oliveira®], 2012: p.678).

WAL o]sle] Fdto] WA AAEHE=7FE Gt gk SAES] QA EH sl JEk
S vE £ AdeE T 29 F dtuoltl. Langer®t I & E(Langer, Piper, 1987;
Langer, Hatem, Joss, Howell, 1989; Ritchart, Langer, 1997)¢] ZZA X7 oo that o g
4% 7 H Oliveira 9](2012)9] wAAZAT=, A4S AASHaL =ofshe Qlojd ue}
SgEAEAA thE AAEH HAAE AdDstH, sEAEY] e A EH e WA oAb A
T s v Res HolFal rh Fgh F3h4 Ao S AAES UFALR

&

o o= AMAuE =2
AN Ee wmelstel BHAYS AP s o), AHoR Fasigel M mrh ik
J HEE fEsE B F4¥ 4+ Aoke W AT
2. WA ©FH7b oy FUH S FE BT

SGASANA 73 g dEAR] oM A F shve vEE “OR/E A At A= A7
o] t}(Alrp, Skovsmose, 1996; AF Y, F71F, 2015). FRNA 277 A= 23 1
el ARl =HuesE A FAHo|H(Alre, Skovsmose, 1996), Borba,
Skovsmose(1997)2 wWAFZE A5 S RE A4 SR/F=Z sMsta FAs= 34
WG AEol oA e dugdez us G249 oldl&27](ideclogy  of
certainty)& A AL GES shoha 245k

A4 JYE FEste duFoe gy, ddFelas (

>

T2 Ad)e FF od

HQdell skl 5 Al wetel] Foglow, A4 §olm Mels AT 5 v 7]
shA] &=tH(Alrg, Skovsmose, 1996). Aol thgk AdiFo]4 A 2ot Q7=
A 5

g wrdiEel g Ask A s s Aold Iy AT wAdAM Teie A
delel midt “FAd AE=rolme, diiFo)d #ia Gy efe= e

F AE"uTE 2
4 el e A Fe e A FREE Aol ok
FAFY we BPe AASE o drsel AR oFE AUH 2R/t okv 4

g4 eF= tFojeol & AaAdS AAsta vk, NCTM(2000)0 4= A9 o771 (Y
8 E 9t} 2 Z(dead ends) ©] ofld ‘FAH e T g g5 A
S AZEEAY. oy FeuSsA(Ball, 1991: Borasi, 1994)

= L h
Y= gt AdA 2R/ S
Eo] WAEC] LFE Fot FAES MEA AHE oldEta, LRFE MES g W
Ho g &gof ghrhal FAa ghvh
aelvh oe AFAtEe] 3 wAeAl ool digh SAAS wg #HEo] A e
EAAE A A8t 9th. Alrg, Skovsmose(1996)& 2F AA I PP 3 n2o o]d=E
S E3 wd AdF9(classroom absolutism)&> #8594 A2l (bureaucratic
absolutism)&t= g2 v A3l th Alrg, Skovsmose(1996: pp. 4-5)& 2 F AR AR

il

wA Ao e AAY WFHE), o' Argel Al A

2 R AAT £ At
AT Folsh WA 3R 29, Y AW (FHel WAL B

EIERIE R

=

¢
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St el ol EA AWy 1 32 9§ wiger n3

Ho R vro] AWstal

Alrg, Skovsmose(1996: pp. 4-5)2 W& WALEo] o0&
7F obd Azt AA, &5 L9E FA4stE Ao
fr 32 &3 259 Aolol g AAME =5 ou|e] Gl oJsiA 7 obd wAR nli}
A AR e A dedl ot oW @& e FE Aot AAs= AFUt Bk
oo} o] 7 AHAL] FAVF wA- —quH—oH% %‘ o1F AL HH, A ELS A4l g
1

B7e F3% Bast glor) Aol gl b 3 14 e A Apae] ge ma)
‘Tl Ze AR TS Vs A Bk UWE}QE AR AWy #Aste], TS
3 o ]

9 5 deolE BT
S

sKe) %oii [QARE )3

fll
[
J

g 7
Fe HE 2oz 353 247 Z2u = o8 t& ofE
Aol 4gy wet Zo Aol Abae] T

-t
o
o

o Ky

3@ fo O odu ™o

to

o

A ]394 Hﬂ‘Tjr‘:} ’ELZ} & (Bermuda triangle of error correction)” ©o|#}i Eglx= 73

F AA9 W Hr}t 2424 ¥ Bermuda triangle of error correction)”ll

£ ¥ A9 Atavt ofd owS WA AHS A= A

oo FAES LFEHYH Hosr] fste] Folxl dakg ad=

8 7ol v A 2 FF fAelS Ay, L /FE W
3}3= AS 7 Ytk (Santagata, Bray, 2015).

“Adral oo Fol IAETE 58 428to] Ud

>_>L
=2

Jut

2

A3t A 2jolgh= Q2] i tE IEo|Me e FHT ¢ HA A
tH(Tulis, 2013: p.66). Alre, Skovsmose(1996)0] A At)Fo]g}ar
z‘sé;g—]]?l A 9,]/\}/\5_0_, Ag oﬂ}” AB‘]—Oﬂ/ﬂ Ao o ;‘5].1/}0]\1]
AP o AYS ol HWiE 54 HAHoE= Jd%ﬂ Uﬂ"ﬂﬂ'e_
Z—q]_‘li g 4 /\10111 61—@—-,4 o] & 2 A ]oqﬂ
2t} Alrg, Skovsmose(1996)2 Q.7 A Aol A
Q"‘@aoﬂﬂl ol WAE Aol o] fell sk
olw A5 o Fol| UAg o] F(3 )
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Dualism in mathematics classroom and
some teaching strategies for overcoming students’
dualistic beliefs

Jihyun Lee®
Abstract

Many students have dualistic beliefs about mathematics and its learning— for
example, there is always just one right answer in mathematics and their role in
the classroom is receiving and absorbing knowledge from teacher and textbook.
This article investigated some epistemic implications and limitations of common
mathematics teaching practices, which often present mathematical facts(or proce
dures) and treat students’ errors in a certain and absolute way. Langer and Pip
er's (1987) experiment and Oliveira et al.’s (2012) study suggested that presentin
g knowledge in conditional language which allows uncertainty can foster student
s’ productive epistemological beliefs. Changing the focus and patterns of classro
om communication about students’ errors could help students to overcome their
dualistic beliefs. This discussion will contribute to analyze the implicit epistemic
messages conveyed by mathematics instructions and to investigate teaching stra
tegies for stimulating students’ epistemic development in mathematics.

Key Words : epistemological belief, classroom epistemology, mathematics teaching
practice, certainty and uncertainty of knowledge.
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