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AL —| = A =] = —_— =
Ty ZEE MM setEe] J|=sty 24
ufb A s -0l d st
F3td mddge tg Aol HHE vdshA ok gy AAA B4 FEHe=
olslste mHEstL, RES A9 EAE s, A AAA gl g AsMe F
3 AAA el #AEE £3E mdof gigk AFFQ o E HIle ol U A=
£ ot wage 0@ o8 BHelA FEHoR FeE ot o ATE $35H4
wdd 5ol g LA ANG FEAA 5L 5T 0, $33h o)9A dolue
A, 3 e @ Ee FAUAE s Ao FEE Frh A7 A, gHsL
S8t mdy HAolAe) F3st BEolA TAd BAAE FHAT olF AAA AN
o) BAHQ Zuz} wete] nFol FHAFEA BFE AzHPHE FS FAT F YA
ou, ol A4Sl oiaE HAd = wAAY V)% WEE Bl AT £ 9
Aok = FA7E A RS BAE AT 5 Ao e FHRE @A e
Q9o =z zayr
oA 4% 3}(mathematizing) ZAHS AFIthe=
. E0{7 I'E = A& 7z $tthEnglish & Watters, 2004; Lesh
& Doerr, 2003). o]l &tz muEzge AAMA
ot wdy FEo 3 Fojy AYe & FHO2ZRE F£I3LE Tl FAYSANA S
AslA] o AAA dHES FEtHoz old  §F Atz £ s AYsiA & 5 e
st mdsty, ndg AY 2ZAE dAsid, 3 Uto=2 =953 YthBlum & Borromeo
oAl AAA Bl gk AQeAE S8 AAA Ferr, 2009; Gravemeijer & Stephan 2002).
a8a #EY d vl tiEk AEAQ o] T8 mdy HAHol| A e FAYENA
HE H3le ol Ui A2 F5hr mdy 7P o Aol ¢EA UthBlomhgj &
o g o] BHNA FTEHAOE F5F= vl Jensen, 2007; Galbraith & Stillman, 2006). <&

o]thBlum & Niss, 1991; Blum & Borromeo Ferri,
2009; Kaiser & Sriraman, 2006; Lesh & Caylor,

2007).
olfdt 453 Ry Uikl 48t w
¢ wlo®  =o|El1 rkEnglish &

Sriraman, 2010; Gravemeijer & Stephan, 2002). <
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AFAEE B S8 mdY VES
wsgozm, SEe Fid mdy BE

ey
HAEHog olsfsteln Amstgont, +aa

td

o 2 g o

3 Al

A7 o] thBlum & Borromeo Ferri,

2009; Borromeo Ferri, 2006; Niss, 2010). ©J¢f ¥



9 o
6o BEAY BAE LA AT AT =

)
it
41
m
_%
k
X
et
O

Al % AR eleh 4, 53

=38 Fetele] owlo) T

4
9 rlo
[

=3, o] BelME B FaEE ASH
o7 By 93 A=zA 2 AA A
7 wrdo] B Peirce®] 71584 #HL =9
@tk s)asty Bde s Iy grs
AEHoz pAshs © oA EFF A=E
AFL = A= FHol AViHA ST
(Presmeg, 2005, 2006). ©]o & AFrolix= 43}
X wdY FEAA AL o9A FitatE

OJFANEAE Peirced] 71Z3H BHE Er)
2 24

1. 584

w2y Aol E3E 433}

FEIete o7t A o}
235t &5 AAE 2o stk HE F=xst
St (Freudenthal, 1991, p. 31).

et mdgo] w&H AAES OE o

Y AFse Fobr magel wpHo] SuEE
zPee He AL IdBum &

Borromeo Ferri, 2009; Blum & Leil}, 2006;
Galbraith & Stillman, 2006). =8t% mdze 2

AA RS s oz olgstey Hdely, =

o “

dg A BAE A, T é_mlﬁl R
gt AsiAS el AAA 83 H 3
2 mdof gk ASHA ol E 1‘”4*6‘}—5 A&
EF3e vl ol AAA s 2AsEE F
&3l EFITHBlum & Niss, 1991; Blum &
Borromeo Ferri, 2009; Blum & Leif3, 2007). 58
2 mdgox AAA e FIksle & &

ol AER o]FAZGT| B, AMA didol
o3 Qe 3 AT N AL Fe
Z 3= Hol ¢¥A AthBlum & Borromeo
Ferri, 2006; MaaB, 2006). AAA ¥4& 4=8t3}
sb7] A= AAA @A on e s
7 o] Abolo] IAE Be3lEt, ©o)E 7]&d
7le] AEe 4318 F7)motation) S A e ST
At o2 FHE 4 glojof Tk (Maal, 2006).
BRk olue}, SIS AAE @4 #EE

Spgel A4@ 5 glojol @)

£

A A4e

(Niss, 2010).
MY AT o, Foha mdY BH
S

e
oo
o)
e
&
2
j

(Blomhgj & Jensen, 2007
Galbraith & Stillman, 2006). 432 =7 ¥4
ANA FEss SASA I "Je] 713

£ ASHH FAN, FH7 2ds A4 Tt
Z olEe Aol A e vk £ B
A Ao Feste] i AFAA =] 2
£7do] #|7]1= th(Blomhgj & Jensen, 2007; English
& Watters, 2004; Galbraith & Stillman, 2006; Lesh
& Doerr, 2003; Niss, 2010). ool £ AFoA+=

)
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Spa e HgelA S5kE7} olgs] Yol
A, 1 B oeee FollE el

e Ag BHoR dok

12 mdy sgolA 3ts FEe AN

d 2A Gl thete] SIS0l 75T B

Hstel WHE Tt AT + A

ul 1TH(Chan, 2008). Chan(2008)°l W 2w, ol&
9

e e o}%%wr VB 2 aoq A

Nesd, FRHoR ANT 4

_%
TolA sHEEe] &
Ql #=7F = 4 T} Presmeg(2005, 2006) &

AEel Sot4 BTE JEHoE BASE

= h

e 51‘—51'79‘ _‘?_Eil% T%?s* |4 st Eo] AAA |
e FEEE F UddeS e W 1 5
Zo] QUAUE HHHA, Presmeg(2003, 2006)01 A A3}
© 71584 BAL Ase] 753 B4AL
AW 7S A, 1 Ve 01‘“*71] )3t
SAE FRAFo =N, 34 &7} o] FolA=
WAYESS FHsEe d 2 550] th

Peirce= 7|55 B/AA, tdA, A= +
A ASE KL OM(Gorlee, 1994), olu] F/F
A o FA7FE veidle ZE 2, tidAe
7157 el 2E A, 283 4As 84
A7F adAE el ozA BEojdls BE
Z1 o] th(Kockelman, 2007). Peirce= EAFAIS ThA|
S (con)@ A E(index), ‘7 (symbol) o2 WHF

shetaith

A, A3 (likeness), E2 =73o] Utk =4S
ksl

2 8Kimitating) & ZA]  T)J(the things)oll THEH
Hd(dea)s At F  OWHAZE, AA
(indication), 32 A®E7} 9ty AFE= S8 H<

AR O R hi(things)S o= HE =itk
7herd 4& AAEFE olFZE:Y, YeE 1A}
e e olF iR FHd fAs= #ANE
Abs AFolth LAl AAE, A, S gyt
A2l 7157F AUk AL As(usage)oll oF 7]
39| ojv)9} BH-E P=Th(Peirce, 1998, p. 5).

1

Presmeg(2005)°] &3, =AAQ FTAAE=
LEE tdAe] dAQ SHev 72 &
Hung dpos ARG e SuEQl o

o

~
%‘TE 2)@_

o AHollA =44 =
gh AFEA)] wHAE didAete] =8 4
AAE EXE tdAE #4siH, 4HHA &
AAE AAo] AHgHOZA, 1 fHoly 13
o o5t thdA|te] FATE FH Q‘:}

oAl WA 2
Aol oA 244 %Eﬂ-‘j" =, A
g gAY A, 9480 F

Wk HolA Al  =HEts AdHdn
(Presmeg, 2005). AHoz =4H2I

FEAG Aoz AFAQ] A= A A

[e)
=3

A,
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A Aol A EA o] THOtte, 2001).

Otte(2001)= =34 /dAI9t 222 34 ¢
Fsargo] 78k Q14 (cognition)= ©] 3l S=TH]
7V Fesittal FAsAT 2 ATdAe
Otte(2001)7F A2 gk uket o), /A o] 7534

FAE 9 th(Stake, 1995). ©] ol
gl AT WH(Stake, 1995)S AHESHATE B A
ToAME T3 22 HAZ A7 FARE A
Astar, Akl digk A5E 5, EA43I9 T

7o

LA Foqz

&
i
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sted, oba mEly ]iol ok = Tk
b 2y, J2]a el 25 3 HEE
7H SER ERlE 129t 229 A 8H

(SM, HJ, JH, SJ, HC, SK, JY, MS)¢] 34
28 55 & d79 AlE AAseE slo
HAel x23hE FEtstol] gk o
2 AT TP A o=
Sl
g5

_~1~1:I

B 129 2% FAE
At 2, 84 mdE 3

&
o
2
q
)
o
rulo

b oA olRelAEA, dgm
oA thste] slstglet. of

e
R .
e FoW FEel FoE 4HE woF

ERLIE I R L IR K
o #aedel ARgel YTk £ 34 B
ot AFE T AFoIA 3 AYH F3 £
of Zefslgton, = B A4 AL
ASEA FHHE O 5T YSoIUh of
FYEL FohwolH LAYl s F23
shestglon, wEshn 15hd AT FelA U
3]

rdy I35
a2 A

W (Stake, 1995)S ARSSFATE ¢4 AT
A3 FHE APk AP A i e

HEre 2 2012d 8¥

B ATOIHE ST Fota
2] sl e e

As AAstgon, |
AR 5d Ao mARATAL FYE
AYstdeh. A7 stEEe] 3 mddy
ol MYsHA ¥ F7FAA S BFsch

2
il
fo
ox
)
tlo
Y
fu}
ol
)
X
&

27
S AFsIAT. EF MaaB(2006)0 25
2 Som ol 2 zus
Aol thale] E=olatws sl AA e
dato] ApEHoT FAE 5)
A wda oA gy eo] dHA Jox
2, ] mdy &5 490 12E o] Fo
EEsH olfojgon Z SEE FEAE
Agstel mUY BEE SIER STk 1
93 wAke (@ze) dhg @dlel) sEe]

s W

Sapshs Zo] St

EYA F5 Abole #¥E 7] S8 =gs)
#THBlum & Borromeo Ferri, 2009). E3F, A
of HeH(FTHE FEI| Aot = A= I
AR(BTA7] VHE A F 5% I AAEAT

=3 B ATIME s Fuha Atush
SS9t a9, 4, A2A 5o gdwt &
AAote] WA BAHLS PR, AT
HAwE, Wre AR} HHE, T s
EAe] 71gd 19, 4 T ]

(Radford, 2003; Sfard, 2008).
w0l 27 FFo] B AFe

N o
AFIEE =9 F IS

»olo
10
il

o

(Creswell, 2009; Stake, 1995).

B dpedAe fleh 22 dap] met
1258 7130 UF Peirced BWHS
3T FAIZeRE, B dAFoAE
wste] St Eol 753 EA Y 7.
g, AEA,

R
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71 1 9ste] dig A7 A iE e
FE} AHEE Fol7] 9t AFA AAS
Z(Stake, 1995)% &5 7 (Creswell, 2009)S 2
gty A7 AAEEe sHEel 7=
FFA ] 71 At i siMES FFata,
Al F7EAQL A E A7) A3kl o7 B
AT HESHE WA 02 o]FoFon, 55
AR b2 AFAEANA 34 Aol gt 9
Ae  Il= 0] F-0 Z THCreswell,
2009; Stake, 1995).
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T AT FHES g FFoFE Bl ol
FTH wWEte] WS niRo R £33 mygy
HAE A AL, SER st F T3 AL
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S50 FEF BAAESE oW@ g 7}

Az Yor, olFe] Fsiel] ofmd Jue
FUAEAE  BNIL 59, one(zom)s}

Presmeg(2005)°] A2t © 3
FAEC] FEAEstEA 1 71**01 W3}t
om7t A= Al FEsTh
2817 wdd A2 A4 FHSe o
o}zl FAE @l (interpret)st’] AT AEE 3}
Atk Borromeo Ferri, 2006; Blum & Leif}, 2006).
Tty mdy &5 Fa3 SH 7}—‘?—31 sh=
Folxl FAet HAAe] Fx, 7 W TS
gLl AR =&t o & bl AFHLe
Aol FTFFol AUt FRE A o2 YERY
olghb e} e FALS ANFOEMN FAEC] T
TFo Agolghe AMA Pde A=A
A RS A2 o2 g E ZIdsat
(Lesh & Doerr, 2003). ©]& <I3te, TS &
9 252 FEE AoE Usllies Aol ¥
A7l & =) 2R ZLSIATH<E IV-1>).

by
o

<E V-1> Ao st stE9] 4 A

I% Line 3 A
ARE Aoz W AL
| 9 sM 3 2] yehd A-2]
Aol 22
22 Aoz

UrEM%E‘r—tﬂ, o=
A2E 4o Yehl

ARE Arow yehge FAe dEe
A FHH o SN Gath<E N
-13). FAEL FA o AAE ek FTFe &

S MR RYAE FHEA A S
A& A= sMEe] 75T BA f
3 2+ Fy¥o #AE TFT MY =
029 <% V2>9} 2th

2

<E V2> SHEC] A f83 7 /g s
A 78 RIS ))
A=A FGA 2
Aoy 2 (verbal) FEAFA 3
Ty FAA 8

5o [ V-1]2 A=A F4A|, <F NV
3> Qlojz waA, a@la (1Y V2)e 1
o FA ] A

<3 IV-3> Aol thk by HIO| dojZ /A

1% Line 3kA} A
o|7 ofoF olA? I,
1 23 H 3~ (&e2 ZA=2E g9
A) 289E He A ohoR

4 HIZE BEhE A~ e ool 3}
Al ANE FFFl £Hole 2B ekl

(23 IV-1] Al ozt

SV-A) HIC A2 BAHA
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om, o] shye] AdojA &l
2 39 2AYS wEete A=AHE T
At [28 V219 H2 o =234 A
< A sMe| BTFe HEE &FA
o2 I% Fo|tk 8He| SMYE 7k, A

BAAE A HISE HCAAA, dod &4
A= A HI, HC, SKolAIA &lEow 1
e BHAE ZE SAEAAA AU
(<3 IV-2>).
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3 A sMo] 23 aE T 9A
oS3 FAYE Vedrhs HollA
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[Z23 V2]ollA, 5] Hx=2 +
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S
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zt,
2 d283n. o=

F g7 Aol 1yd
Zlo] oium, A2 #AE ZtA | AL onE
o} o] AMEE s sMI YIoA BdTrEe
Ao Hpoinoltt. &, + Br&ol AES
2 d4" &3, AAA B2 AR A
< st gl A SAdAE 53t
At

olsk A ool B 42y el
st % el go] FalE Fol7l TAlel AN
H FA A A(mumerical) FAAEH, o]E°] AA
= wkale] gaks wro zo|th AALAE e FHE)
2 AR Frdst of FrofelA 2 grge
AABAE 71 A2 BEAER Ak,

S FAll AAME TFFE(standard)ol] A g

0]

F

(Object 1)oll thate] SAYELS A=A,
Y 3E/A(Representation  1)E
oo t]gt 3| A A (Interpretation 1) A A A]
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o Ao, Ta5ke Al
(Object 1, Representation 1, Interpretation 1)©] 7]
Z2HRE AAEE ANELE UAA(Object 2)E
A% 28] o] th/dA(Object 2)° ek &
A+l (Representation  2)7F Aol AA|D =4
FFAES] ¥ F FTFEe] A
XA & #HF o] 34 F 0 Z A (Interpretation 2),
SIS 7 A A, BEA, sidACE T
A3t tI’dAl(Object 3)E [18 V313 Zo] B
zA 3 HEEZ EH5 HRepresentation 3). ©]
o, A MA BEAe F AR A= H1d
FAFRAT, A A A= x]g,_x%o]gin:%

7NEE

j9

<¥ V4> delzg> AYE &8

Al AABAE =2l =44 BEAZA
o] Aol "<& A Rt 1E V-3)
SHAE0l 27| T3 Awd wdAEL #
Aol AAE =42 FgA A EAERA, 17
SOl FAA WS =Hule AodA dAE =
Bate Zo® WISt o8 Sk, 3T
o] FAolek= AAA Fdol Aol A=
oy FAEE BA &Ko TAHHL 2=
o A7 wARE o] =3t SIS T
Y AT Ve AR 3T
a8y sFQ o sRE FAHQd AARS
ojF 2 Folxl Aol thE A7 FohE md

A Z7A 8kelat upel ol
o] F=3 TAA = %X—i?l s =8
Al FAA A 2

AR 1 7)) Walstdnt o] AolAs 9js)
FFA Y 7 Wsrt A mdo] £,
I
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M o FH
N

=
1

g Line A} A}
62 IY olgA 7A 2 HEelaets 2E A ofYoR
63 MS sEetaets 271 e, ol DA i
87 ol&A st HEu)|, oA o]A% 7] Zolr} 91% 71 of ok,
7] 0230} &7] Hzbe thgel o|g€A JEfugts A A7) 17
64 Y Bl o370 o2uElRkel, 2dl o7 14v]Ejgol 19 OH% o 027 E
golx th= A olok 18 o7ty Hetaet: 2H EHe A of
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2 6 MS Sefaers 27 o718 ook Hat
I 7] deo] Fahe Aol olgA | <k HEu w@x]? X2 o)A
66 JY aol
67 MS 3 W golgl=
7% 7] Zole 1.2 E R}, &7) ozu]aﬁ 7] 19 €yt gsha
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A Q7] W EOIATH<E V4>).
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o
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2
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2 e BASHE BFOR U ¢
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(I Felo] ARE 2E dols 7H F vt
s AAstRen, o] FAANA F Fo &
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| 37 HI ARE..
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2 76 HC aHYzt, 2l do] Fake Al oblet A= o] Hop
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[19 V4] 53

3| (Representation 3)NA] SABEL A4k
of FE38aL, ol ARl SEsiid vEkaL
gh2o] Aeet dHHUA S G
o "ol dolg oA HAH. F, Al WA
tgAet Aol ik stEEe] siMA=
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A Semiotic Analysis on Mathematization in Mathematical

Modeling Process

Park, Jin Hyeong (Graduate School of Seoul National University)

Though the term “mathematical modeling” has
no single definition or perspective, it is pursued
commonly by groups from various perspectives
who emphasize the activities of understanding and

representing real phenomenon  mathematically,

building models to solve problems, and

reinterpreting real phenomenon to make an attempt
real world and related

to understand the

mathematical models more deeply. The purpose of
this study is to identify how mathematization arises
find difficulties

and of mathematization in

* Key Words :

function(g<~

mathematical modeling(73}% =

Lee, Kyeong Hwa (Seoul National University)

mathematical modeling process that share common
features with the mathematical modeling activities
as presented here. As a result of this research, we
confirmed that the students mathematized real
phenomena by building various representations, and
interpreting them with regard to relationships and
contexts inherent real phenomena. The students’
communication fostered interplay between iconic
representations and indexical representations. We

also identified difficulties of mathematization in

mathematical modeling process.

9 d), mathematization(5=3}3}), semiotics(7] £8}),
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