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He A¥dA dse Z5E dA ZF
(cognitive conflict)ol2ta A oJ3tal, ol Zo| &
o A F Ade VIEE F YA Fe
E504 Uehe ZF5E YAETH ZF

(commognitive conflict) -2 “J2]3}53 THSfard, 2008).
ol#gk Ao wm=d, StFATE ALlA A
YR &AL BN NLEH 2Fo]
HEE Ch(Sfard, 2001, 2007, 2008).
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(Hoyles, 1985).
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sot ol AYe o wae gelsol @
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Al Ao wEg
E o]t} Piaget(1972)=

st HAUA 5 Ao o= 4ol bk
Aile 58S WYd Fsee o2 g
33lATE  Freudenthal(1973)2 AL o=z

Ao BA £8A o] o] RojXitkE AL
AzEAT & T FEolA B4 i =
224 =7Yd o] 3 oA B2 FF
g 249 tiido] HHA FF| o] o] F
oJATHE Zlolth Sfard(1994)= & FFEAAM
A thidel et HIYD L™ =24 g5
o] Aol Ty FEAA didol HEA mhA|
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=4 AdAY Askshs Stk
A7l A7 2o HAoz A
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=
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Fgoln BYA FoA Ade o
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=
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FoA MZE FFo
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A ghoh(Sfard, 2012). Cobb #](1997)&
T o] FoAAE= WA e
ZE (reflective discourse) 0] 2= &2 Ao
A, 7iRle] Fosta Q= FEAe 45he
Sgsta BAAA ks BHom
A olHd WHNE St
A8)H gEAgo] AR
S A% Bed FAL o] opd
ol AAAHI HAolR ARE WF
(Bauersfeld, 1980; Voigt, 1985; Yackel <], 2011).
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= BEelA BAste A5 o] AT i
A3l 3T FRE Il ALKHoE Tiﬂi‘rv‘z:—
gPst= FHHQA FAS TEste] o 2o
F8d EE MIE Aot 3y EEo]
& TYgE 484 U)/d(Bartolini Bussi, 1996)°ll
ko] FoqAp Apole] ZhE(Sfard, 2008)= o
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e MR OE ojHo] AAHIL
Ad oz AEHHA 459 diete
= ¥ (Pirie & Schwarzenberger, 1988)Z 98 A&
2h-g-3k= WA Q0 FE(Cobb ], 1997)°]th

2. A BEH JALFH BF

ARl AAAH AFAHE 53 o= g
ﬁr?‘f} A FAEFY BRAAE AdE /\}Ol
o] F3AE HAHoA TAstE AFH AF
1A 7;_%—94 g Aho=w HFshm, ARS|A 7&—0—
| A AFEE A% Fv dge Ivn
43l (von Glasersfeld, 1995; Steffe, 1991). ©]
3 B E AEH A5 AEd 259
o] I ¥Qle W ruE #AFo] ==
T ZSH AA W AE-o Ae
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Y
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Sfard(2008)°ll WEH, 1A &5 AA A
Eiet FHQle] A Atole] EAX|A HIREHE
ZolH, ABld o r Yehirets 1 4%
o] AA disll 7MRlEe] A= o&E Ads Z

3 Q7] el WS Zola A AEo
2 5% 5 Ak AA 25 ik A%
£EE AEESL Mnd 5 25 M2
=02 AAel no AAsie Ade ddsis
a4 ATHe Fa ol Foidnk 1 A% vm
2 A4 F Aos s AAY AElsh $E

stA] gtk Aol FRlEm Aol oaiA #H 7]
HAY A9 9, oA AT dFold I
oAzEol A= & WETE (meta-rule
meta-discursive rule)ol] W2} WFd= Aol A
HAsHE ASolt. & JAAEH ZF52 Al
Aol Ak A2 & Ad dfZo Tst= A
o] oflzt MA S} FHst FoAREe] AE T
GEO FHol ot AFEr] ol Tyt
Aotk YrtAEAH A5E fdste B9
A2 AR BEeEHo] BolANE &Y st
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oj Zlo] &a1 I& A Bl + |

5 O
==
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A 25

(cognitive conflict)

oA &E

(commognitive conflict)

25 A

AA N i Mz g
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e e e 54

AR OE G2 ZAS EE
Ml E71s)

Sgoldel 4T | ed 3% 9@ A9 By WESE el WAH 34
59 2 A Y 54 Bl HE FE@Eh

2) Sfard(2008)& W ERT2 S i
ol &9 g &AL 3

% 712 (object-level rule)¥} HlW3HEA Aty ot i 5 13
doll gk velEj Holt),
Ui FAsetE F83d EFolA vREE FEoth &, 83 o AAed g A9

i

olst T WEFHE U $F FHE BE
o ohuje} o

g3k BAG Ao FHA YFo| T drolnt.
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o] 3hgol B olt}. o2 Wyt Ui
AaiAe Nz G2 F21e 2ishks #53
AL Festa, I oA A aEH dE
o FurEthy W % gtk

B AFME Sfard(2008)2] &l wt QAR
253 gAaEH 5L Jdsst. 538 o
AollA F3td EEe Mde A o &3
d iz Alelo] 5] M-S oAataEH &

o8 Ajste] AMEFT

. e e

T
-
It

9y ¥ Y ALe <& M-1>3 2o

ol wAdE FhNA tE F8H FA
of &3 s HES Ntez w4 A
EES FYste Fol LFHUTt wiF €8
A 2A7L Ble Y AR R 3R o] 4l
AHERoH, wAkE Sl FHA =T
8 FAEL MEHoE £¢ Ad vg A
stan, olsfHA] kv HiEel i AR HES
Z-gste] s FAlO B FHPo] AA =T A
T FoY7HA AFES AT wAbe A
=0l AT 715= U AESE T 4
Foll =% FAES AASATE F A

Aestr] Al i, ko] AL R RHEE Cartesian FEA
o] A&

nekaly] 9ls) 2ol AR Bl

o=

[}
A9 E](the unit tangent vector; ©]3} 7), FA12] AAF =7 Aslste= W] @ FH A E (the principal

unit normal vector; ©|3} N), FAo] £HHSE

=49 9+ =% W(the osculating plane)ol] 20 FH 9

El(the unit binormal vector B= TX N, ©|3} B2 UA}AF S o] &3t I 9o dAte] &5 oisf A
H3lE As INB ZH Y T Frenet ZFH Yolga F-E2th. &, Al WE 7, N, B= 339 F3klA I4
219 HE wet AZ AwdtH o] F3HA L2 ME ZH Y-S AT TH(Thomas £, 2010).
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<¥ [M-1> TNB ZH Y #48 &4 A4

Z}A FAL @A) o FA T 18 By
1 2013.2.25.(6) 39 dolot HAE ME ds/dA EE
2 2013.2.25.(7) A A sleb el AW E () AA EE
3 2013.2.26.(5) sof dol#d SEEANA AA EE
4 2013.3.04.(6) ZEI FEHPAAE(N) N dF/HA EE
5 2013.3.04.(7) dE7 THIE(D) A EE
6 2013.3.05.(5) 57 €5 3 IEEANA AA EE
7 2013.3.11.(6) TNB Z#Hd 2 A2d=E zd &5 2 Tx=PHh
8 2013.3.11.(7) TNB Z# Y =3 Azdx Zd 85 2 #REYPE
9 2013.3.12.(5) TNB #d §&&Als14 ME ds/Hx BEE
2 50%olH, g kA Bt 2~3702] FA et 2. A FAzAk
o w4 AA EEc] APHATE FHE0]
Fol & A tiAdel thete] wE ¢oli= ol o FHEL MHESI HES F
= & AL EBA ME S 47 F AT 2799 38hd FAE FolA 129
A5 ®BAetr] Aol Ath 109, Aty 2®)olt). o] FH&e] FAHE 9J3)A]
33 BE RFSHE FAE olEisky] Sk FAEL 28hdd IFAFSE JNEEE VR
AL & A %A 547 4dE olafst  w AR HHEES] AHES WEA WA 5
= A2 34 AAY ZEE getete gd Asior Ark =3 o] #FLS A3 MdegEo
HAZog 72 & oA, 285, AF =2, FHor F3o) izt Tt 1
<, 2010). ©] F FAY F4H AAL WY A Aol 5 FAE] FAEE ATl AN
e AHgske MV HEE St FE th B AFdA FE3 8k EEo| ARbEe
12 EHThomas, Weir, Hass, & Giordano, 2010).  Al7]1& A& FF49L a3y ol o)A
do WA FoME B FAY T4 A4 FAE AT BP0l e TR, T8 T4
AL olsfistr] g WHoE TNB ZHYs o SdAA 7P 5% 78 d8s AU dot
T3 O AAA FAstE FAY FLF 4d I AL YU FEL A EE A
2 FE(curvature)? E(torsion) 7ES THESL &4 ARE] ofolhjolE Al Al EHSAAL
ot 59835 B AFoAE YGAATH AFol & FE0] AASkE AW Aol Hleko] e AF
Azt olF FAsl] AT =ort JAPHAY = v FAEL 19 ANE AAs @
42344 Fhedl FEIITE o] FHdAE AR ofEolE 3tk wEkAd dFo] AFHAS o
e EEee T HEWHA g $3 dgte AAlA tE FAEH 2 AA EF
2 EEo| o]Fojxth < Uil 48 wAaket d7xtel s F
7lo) Fw3atdch A HEH W) hE FAH

4) o2 ANHE FBEY olF2 BT JHHolnh



QR AASY Jze BAE dse
NEG 55 NEe wAjo] Folx Helol 3

2okl A AsHe oA dhel ojelg w

27 depshs wYe 2k e EE Aol
A FEH W= A e sias] AR
ks AR AFE wiF AAHE A5
5ol 7P Qs detaA w2 3 3
Aze AEsha, 483 SHA =55 Tl F
of g9 A EEe FET ol 713
< HABARA ofolHojE HIFoR TR F=
< AF A B2 sl FrlEAl AAl
EE AT F A= 7o

o wAe] WA= Y ol stEol A
A ALl o3E AAstaL, AAE oo o

AAE FTER AES AAY A 84

FHA7d z34=
o] FHA, wAAE =9 FA £ ool
wsto] 2Apale] Azh wer), F5e] Wl st
of TET Aol lod olsfd wWrztA] d&Est
7], s852] Azl s 7Aooz AR5,
ile] olde ALty 5o AEE g
(Cobb & Bauersfeld, 1995; Cobb & Yackel, 1996)
7}, Fatrow g a4 Taab), setHow
noh B FolPW FTE] ol AFS
812 773 (Cobb & Yackel, 1996; Yackel & Cobb,
1996)°] SHHAAT. WA= A1 SHEAIE 7
A WAEA ] AEE EOE & AR A
B BT ARts & AglA A9sr] 9
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of MARE 53 sterol W@ Ade] e 2

< T4 -1 58 ol ik mAR] Ald>
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EAY E4E AT Sfardd 2HEAE

wgd =4 Sure =4

(pronounced focus)

(attended focus)
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AE W53}, e oAAA F vl WAL
o AElghs Al 848 o|FoiR ia% dd
G ER)ol F Al ¥ deRgtthelsh, 7+ sk
EESL EE |, EE 2 EE 302 AAA,
EZ oA THE 9} NHErE s Hd
o g2 HEHHA g =yt o]Fo Hoh
EE 12 wAY a7 wet Ao o F s

B3 @ GEozRE MEHU,

<HiE V3. BEE 1949 & ZE BE3)>

[6] VF : Tl HHZolA wHe FHo] o]FA
UeH oA Hihe HAHL T I A
ke Ax, aEa ¥ ol Jow o]FHA
Asle Add, 22 S oEA A A
Ze SR Fds] o7 Aol xHF, o
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The Relationship between Cognitive Conflicts and
Commognitive Conflicts in Mathematical Discussion

Oh, Taek Keun (Graduate School, Seoul National University)

Park, Mimi (Graduate School, Seoul National University)

In this study, we analyzed a mathematical

discussion in the Calculus II course of the Gifted

Science Academy and individual interviews to
determine the relationship between cognitive
conflicts ~and  commognitive  conflicts.  The

mathematical discussion began with a question
from a student who seemed to have a cognitive
conflict about the osculating plane of a space
curve. The results indicated that the commognitive

conflicts were resolved by ritualizing and using the

* Key Words : mathematical discussion(5~3}2]

Lee, Kyeong Hwa (Seoul National University)

socially constructed knowledge, but cognitive
conflicts were not resolved. Furthermore, we found
that the cause of the cognitive conflict resulted
from the student’s imperfect analogical reasoning
and the reflective discourse about it could be a
learning opportunity for overcoming the conflict.
These findings imply that cognitive conflicts can
trigger the appearance of commognitive conflicts,
but the elimination of commognitive conflicts does

not imply that cognitive conflicts are resolved.
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