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Sfard(2008)= AtLE YAtATH LT AR IHFote], AAT
(communication)3}+ Ak a1(cognitive) & A ‘AH 1Y A2
(commognition)’ & ‘AfI=2JAlAE & E|dles TR ALY AL
Akt YA Folg TNl Agte EEeol WEE il Bt
Fo® JelslE o] FEHA 0T FIPHE ozt & F Utk FF Ae
oAt FAolg  LdHA  Ue & AoHol Ae

(

2) 9o} communicatione EAHOZ  ‘oAAE’ o2 HAHATH ‘oJAAE
Ellgim)’ & gAatelo] o=m EW 7HA L e Aoy o] A= T3
Oe Zo= OﬂDPOi communicationol| 4 ZZFHE ‘2E’ B ol Az
e Wyxsta e dojoltt. welA Commognitione 2jAlAFOCE WMHS
c s 18 —’F Ao, Commognition> Communication¥} Cognition-&
dAdste] oAt FEH ALLE FESHA ThRET ol Wheke] oAbAFolA
() F A(E) = 4259 FF oA ARSEHT meEtA o] ATl =
commognitiong MHs=x a1, A 1Yo g HlolSol7| 2 3o,
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(repertoire)oll <3+ Zlol™, B Aol ti-&3she
£33 Aot &, A%t I FUH oz AL
Al AolgE o &= FF2 ofuH, Aojdol ozl
&7, A, BE A= Arge 54 Tl oste] IF
CoAtaEe FHle & Do o] Fojd Has jloH, e 3t
7] Axl s sl QAL Zojtt, @3ts oAtAF e Bl F
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ojgg BHNA, L & FF R uHE F U=
e EolH, —’Ffi}zi = 3H(mathematical discourse)= 38t &0
(mathematical word)®] A&, AlZFZ w7 Al (visual mediator)e] AF&, &
32 53 ghoj® Az A <E(endorsed narratived) =Z, T3} 34 ol A
HrEH o1 sjHstE FRl(routine)¥A o] W] 7k EAE Zhe

HH“*%

A 9urA gale} TR ETHSfard, 2008). ZF 949 EAL thSi Ut}

7 Gl ¥ B Tl #Ed 53 fojrf =3¢HTY.
oA e £t walo] FosHEA, TS AR, AAE #
22 dAHoz il 8o e 55 27 o 2ol £EH FFo] of
U HfBx ZPAD 8ol & sttt JdAF<Q F3olA Hstd <
7 B Tl #HH"E doEx, 734 g e 1fe gulE e
ot 7} G3x7t Zb gold tiate] og A olafistal Y=Addl whEka A
HIWEH Z5o] BT 4= 9JukSfard, 2007). webd ZF g3xr)h ¢
A gojo disl] AEA ozt J=A Fofst= Aol Fasith o]
+ 783 7]&E(signifienE ZF @A x7 oA EA <2 (realization)dh+=
7He Feopete AS uEth Ve SRS F£HANA HARA
H 85t o e VIS E YP|dth 7)o digk <12 (realizations

O
of the signifiers) F3& AMes YFAUY ZFEsdc A= FA

3) Sfard(2008)7} AF&3l= ‘narrative’ & thAtol] tid BA}, Azt #A4, &
5 % BASlE 7T EE /‘1@4 EE FTFY olor2A, E3E F3
F Ee ARCE dddY. ols WHE R AtareA ojwjel FA =<
‘narrative’ 9}+= ThE 2Quojo|t},
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ol 71e7]” ge w84 712E @A mEtA o] A, B2e F
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St AT & Aok AE HE ¥ ow Q% Tt Aols AW
HER &5 oprg = Ao
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TE BARlE 7R R ARY BE TR AoEA, "HIE B
Ee ARer fAddn. 93 G3E T A Mes =Ede
Aol A= 8 gFolzta & Atk 8 A A Mee
g, B, 8 T FAHE ool & F Ut FIH ME
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3.2. 53 e

Sfard(2008)= <3t Stge ot E3te] wHow HIYTh o W, F
7}A FEe] WAool 7sdhd], oln] EA = wEHT H (meta-rules)ol] w
g} olm] EAjstE i, 71Edd AHEA AEs 7IRoE AR AR F
S5 TETIAY &oAE FHAAA 7EY EollA WA T35
FA 7= A3 2 A (object-level development)®} X 2-& thah =}
1S FI18AY, dETES HEA 713, == fojo tid o]s), &9
< HIANNAA JAHo=E FIE SFATE HESTEY 2Ad
(meta-level developmenh) O & s < UTh & o], FAHEC] o|¥
b7 FARJAA A e AHAA, Adse] AAE djee A
AAFEe golgta & 4 Aot ofAl, AAFTE LW A A F
=9 RSE Ze FE 939 HAEs Z2A He
olgta & & Utk F3t wWErEY 24 A
slo o] A#&E Skl o]Fofxn. o]
AEE T3 te FELE AsIt
FE YHHE I

e S AJdAd FEAA o]FAT] o eH,

Vygotsky(2009)7F Eat= A3 22 AHT vAEA ] Hasir. o] o,

ot >y
T

o

7AW 1 E] B Z-5(commognitive conflict) S W ElFE9] SH5S 321381
o AN IYHE 25 84 "o Fosta = YALT Fho
ZbE Apole LAstE Aol ©@E FHAREY FIe F£FEo] E
A5, FEolA ALEEHE 78 gojd it ol&f, §Hel xto], 83
Z1Z&e g Ao g2 FEHe AAE wifAe] zto], 83 el
g A= & dEgEe HLeE AE  Hu B
(incommensurable) 317} WAsHA Hi ol AW IUEH ZFo=

7 7 -. .
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oJolRitt &, 7 waAEe] Yake] FEol tE A9, A
| AT 5 gt olH @ 2F 4o FEL

ojf
o

T3 odzp Zhel EAY

<GEII-2> JAAZ 2534 A IHE B 259 Bl a(Sfard, 2008, p.258)

AAH g5 AvIIEHE a5
g FA Aty FoiAtel AA Hla E7Hs R @3t
Qe AAY 4 9 ey
= = LINE= % T P "E' 2~ == )2
oM o4 g TR R
¢ e BRI AS 2
AE7keh 22 AT
A2 e BB FB wy | Foldel @ ge
dY3e T &

A4 5o wal FelAzele] @Eol ohd sheA A A% Al
oA B, o) W wAE eslde AAT + Ax B

AA 2 Ao FHE 2229 Ao U st

AW IHE B B3 (commognitive framework)S 48w §38te] thak3h
AT JEokollAl 8k kg IR A (cognitive), A A A (affective), Al3]Z
(socia) SHES T3t E43t= /IEd &2 AHEE 3 A tHFroman,,
2012; Sfard, 2012). Kim, Ferrini-Mundy, & Sfard(2012)+ 3F=+o]ol A
R & A BoEE B AMREHA ¥, 8 foET ALgH

- SRk

LH

S P |



Bl = = ZAgs!
mAA, AHEH HE FEE wygor @3 ddS mdydsdn. A
Ao Fg Ade] e FAHOEA T3S YO EA Y Fio=r
A A sHreificationVE T3 FF o2 & F J7] WEo|th olE &
MER 3to] =07t Baoll FAEFH Fojrt Baold FAES] F

o
gho] tigk 57 H3te] E3 52 Blas Atk

Wang(201D-2 Van Hiele®] 7|atEol&8S AMIHEHE A& 34
3t Van Hiele®] 718t %9 2t GAERE 3814 thoj, AJZk3] wj7|
A, FE, AAH Ae 4o Bols %ZJ% AgstAdtt. & Van Hiele
o] 718 & o]&L AHIUHE doj2 MIsth Vst & ol&
N 2t £ s ol @A —’F%Oﬂ/‘iﬂ 718H4 digel gk
ERd de g oz Hy| wio] ol wYo] EEsitia Bk
t}. Sinclair ¢ Moss (2012)&= ©] #AES &3l 47371 FAE
o] g3lo] FEE A9A FSATEA EA5HA T

of AFolME TR FFA &, FxF FF, dird 55, F
24 FEs AWIUHE “Oii s Ak, 2t &
NAA wZRA o] AHE 8, TR, AMA AE 2,

.5, %/‘3“‘*‘«] TES 74“1:’&11:4 dolz WHHste] E4ES vt
e H3kE 7%“11L1F4li BAES o] &3t

O

o
+
M
lo
ox
of» o::
flo
N
i)
&
<
fu
(z
He)
)

of
M
o=
ta
i)
o
>
lo
=2
o
4 4

H ) g Aol A thFe] e Aozl @atel WS HRE WAL 7B
b =YEAl ek dg Bl ‘aE B de weuE Uy ddx R
. e BAE e sk Aol gl ghm WsAgA HE e o

n| gk} (Sfard, 2008).
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ABSTRACT

Storytelling as a cognitive tool for
learning the probability

Kim, Mi Ju
Department of Mathematics Education
The Graduate School

Seoul National University

Storytelling has been shown to be a promising tool for promoting
classroom interaction and students’ motivation, yet researchers have
not focused on how students actually learn in classroom implemented
based on storytelling. This research investigates how mathematical
discourses develop while students learn probability based on storytelling.

The six hours of lessons about conditional probability and
independence of events were implemented using a model mathematics
textbook based on storytelling developed by Kwon et al (2013). Starting
from the specific contextualize situation offered by the plotted story,
students can gradually formalize their informal strategies through the
tasks in the model textbook. Thus, the learning process can be
explained by emergent model suggested by Gravemeijer(1994).

Since students are expected to act as storytellers who express their
thinking and understanding, the learning process can be investigated by
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analyzing the discourses. The classroom discourses were analyzed
through the lens of the commognitive framework in which cognition is
considered to be same as communicating. In this view, mathematical
discourses are composed by mathematical words, visual mediators,
routines, and endorsed narratives. Commognitive conflict may arise
wherever different interlocutors are acting according to differing
discursive rules. Interlocutors accept of the discursive ways of an
expert interlocutor. While they rationalize the discursive rules by
reflecting on existing discourses, the discourses develop in meta level.

Analyzing classroom discourses through the lens of commognitive
framework reveals that storytelling may promote Students’ progressive
mathematization on the concept of conditional probability and
independence of events. The stories, problems and discussions contained
the model textbooks arise commognitive conflicts between students,
between students and the textbook, or between students and the
teacher.

As students try to resolve the commognitive conflicts caused by the
stories or problems, their discourses on conditional probability develop
from situational level to referential level and to general/formal level
And the discourses on independence of events develop from
situational/referential level to general/formal level. It suggests the
possibilities of storytelling as a commognitive tool, since the storytelling
enables students actually operate their commognition and formalize
their mathematical concepts while they actively participated in
discussions to resolve the commognitive conflicts driven by the
storytelling.

Keywords: storytelling, discourse, emergent model, commognitive
framework, probability
Student number: 2010-21504
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