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2015 AA ks wgvgel AAE B g T Fet ww dw olgs 2 s
& &ol 2015 A Fo3h wRAAAN BANASA A4 PH Bestel AEA Fobe
W% 84 el #etd waleolth £otd malgeld AAA FAE £83 A Ao

2
Azt Aol HAHL ouditl. 482 Rdlae Freudenthale] AAMA FAES o] &3k
F35ket Pollake] &8 FelA AZE Z(Huson, 2016)2.%, 1983¢ el ICTMA(The
international Conference on the Teaching of Mathematical Modeling and Applications) ©]
T, FAHoR =olro] gy, we ware] CCSSM(Common Core State Standards for
mathematics)(NGA Center & CCSSO, 2010)9] <82 23 JFE(standards for
mathematical practice)™ 4=3t4 W& FF=(standards for mathematical content)ol] =2
T W&o] EZgE a1, PISA(Programme for International Student Assessment) 201204
otz mdgoA Sy 32 A9 (Mathematical literacy)d Al 7FA 34 (formulating,
employing, interpreting)e] 37}&°l A A= WAA(OECD, 2013), 484 =& g oA
A HAlo] A&ELL QT
Tol A= 1990 i EAF o= AG7F o] FolA gkom (A, 2007), 2015 7HA
g} & A ol A ’“3“91 Rdgo] AFeAA, 84 g tigh #ilo] FobxaL
=3 —’F"i.”ii E‘“”J Shal dF A8 HoAde s FHAA = Ho gk A A
% A ALE & due A3, A7, 2004
, 2006, Fey et al. 2014)% B w3t AR A% o] F8A I T E A7 L
g ¢ dves " F 4, 2015; A A 8], HF=, °o]F3%, 2013; o] A4,
74, 2016;) S©|tf.

/L ot rhy fo 30 4

. oot U
mlm (R

olglst M) AFE HUS W, 734 RAYS FANATE A WUto =zt W)=
T mdg o]l WA 79 A% A8 BadS T AHEA ket vk =S
A, (2016)E R ﬂﬁl e 2 A, Fo - 3 s AAG A8 kel g
AT "HoAds AF3 vl 3, Swan, Turner Yoon & Muller(2007)= 3t% nday
Tt A% F sprtolHA ‘:}E Oﬂ‘j*-J s HXetha A5 vk ATk

olof B A= A mEygd ek Me) AFE 2015 /N G5 wS TGl A A Al
g EAAE, 8, grAT, FY-5F, AR AP, Hx % AR 6714 8 wd A F
of A nANEI, o5 Fa FIA R w&H X9 wS P AL 48
AE Asref Rzt o
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aunm, 7 4Pl hE HEAA APelMe] 5 magl ovs B4 F5

Fo4 may gEe wade 98 %4, wade 57 Sol uel s ol &
S99 wue wHe F35e A9 A7 NES Feshd <k D-1>3 2ok
<GE O-1> 383 2d9 349 9
oA Julie & Mudaly | Cirillo et al. AleF Bl Fad
(2007) (2016) (2005) (2015) T A
dlgomAel | ok may [ AAAelA | | CossMo),
238 (Modelling | (Mathematical | StERd = HSA UOH]OE] b Bliss &
as a content) modeling) 5= 4 = Libertini(2016)
T34 -duts} Jhee | A e Lesh & Doerr
zay AAE st | Alsiae] el
o -FHoRAe | 588 RAR | L oy o] me (2003)
Ed=(Modeling | ¥H&7](Modeling
s a vehicle) mathematics) -l A AR A | Ay g Doorman &
grds s | ug AES ¢ Gravemeijer
sk A4 3 e (2009)

Julie & Mudaly(200M)% 8t% melge] g ZHo] mel, Sotd mdy 314 1 4
& 5A402 e WEozAe] REg)(modeling as a content)¥ 34 s, A AEE
Exog e FuozMe Rddg(Modeling as a vehicle)o® FE3FAt}h. Cirillo,
Pelesko, Felton-Koestler & Rubel(2016)2 488 Rd & w57 (Modeling mathematics) ¢
4=8t# wd g (mathematical modeling) 2.2 F&3tx, 1 ov]e] Zol&E wha|u Q). 43+

o
& AR WE/E £84 A ofoldo g oALERY U £IH AL AEEE
Aol £3H5 RAYE ARY WA BASF FHE AUAE Aol ALF05E 2
Wel Fpgel Al WA ol FoAUb Wk AAANA Fo mdz A AL 9
A HAom st A, Aws bsd AA ALeE AL 94 BHew nHGE o
T oaEA A JRRLe Awss AL 94 Fgo neste ATe FIsatg. v
AP Q15 AAA @el vFo] BUL Adetn FAsHE Qo AFeE St g8
B2 grsts ngd, 944 db BANAR Fo4A Aae] AAe Fishs wd,
RME #3o] wel 584 Adoltt #29 942 vehis 29E model ofl 4 model
forsl Bej2 WakA7 A e wdgom FRaG oF P g9 Aol A

o
re] NI
b <E O-1>37 2ol dZd=}. sA % Julie & Mudalye &0 249 2dagly ko
249 ndge nda o WEs) ?Tﬂﬂ Huhs AEe] Zolo whel B4 ETH
ol (Galbraith, 2007), A9} W28 {33} fSA|7| = ﬂ\oﬂ T
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A7b el A5 vhed 4 @ﬁwﬂﬂzéﬂy gow of #3 AR A
AA @2l A Fote] AMES Fxshe, 5 &8 78 Rdd RS FEshE Pollake
S e GAIMME(Guidelines for assessment & instruction in mathematical modeling
education) ® 14¢ Bliss & Libertini(2016)¢] <7 Blum, Niss¢ 9IS oo
CCSSM(2010)¢] AA =PI, FHozA o Rdgy Had A7=2e AP e Xﬂi
MEdx Az"lS 7FZ3F= Lesh & Doerr(2003)2] A9k, RMES] #4oA =g
F 3= Gravemeijer7tF od sk A t7F A7 H T
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Fota madel oue gRE <E D-2>9 go] £33 mudgel 34 A
LA CCS&M@MOF}Bh%<&Iﬂmmmﬂﬂn®“ AAA dES

A FE Agets BRoR Sod vae

Lesh & Doerr(2003)= Z[:g]-@, o7 =973 /\]/\Eﬂ S ;L/Hs}v,‘ 7\11—-6]—1;].—‘—_ zq\jl]_ 7H

2dE utE=rE AHoA A mdy gdxo £3d g A A

Atk mAw o 2 Doorman & Gravemeijer(2009)E= 24w 58 E5)
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CCSSM S
(NGA Center & GCSSO, 2010, p. 72)
Bliss & Libertini
(2016, p. 8)
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Doorman & Gravemeijer 2d
(2009, p. 138) A7) = Z7)1zre] 3A

%%0 olujol A} CCSSM(2010)3 Bliss & Libertini(2016)& 383 A

A F Lesh & Doerr(2003)9} Doorman & Gravemeijer(2009)= 43t
Zdo] ZAxHES & F dr} AW o] EF Niss, Blum & Galbraith(2007)¢]
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HollAel 84 mdee] wak A oA g

Zbzbe] Aol AE <E O-3>3 go] F#34 nd
(2010)¢} Bliss & Libertini(2016)¢] 4=3t% wds x4
t}. o] FolA Bliss & Libertini(2016)7} A A3+ 4=38t4
g BAFRr A F ol A o]y wiol, Bliss & Libertini(2016)¢] 428t & el
e AAEA AHEE, oS 2

2
e uls AR Ae FAY F
=

(DOEAE A2 g<l35l7](Identify the problem)® EE2{7} &a 3ta, olalslry] Hsts A
AA kel AL WEetA st o=, 1 A= TF AAAA Agks 74 i EF~YE
Aoty QA= 7Hd = 3913} 7](Make Assumption and Identify Variable)®
2y 7t AAA Ao zi TS Adsta g Alele] #AE WEsHAl gt
LA o] st HHe= = FAE A EA 4% ARZE fAT A
ARz (3D A= 529 math)2 Rdel= 582 §ol2 o]iste WS s
shar o] dshe diEe] A g
71 A& e 3tk @EAlE A Wets EA5ta HU1SH7](Analyze and Assess the
Solution)2 Ed# = =do 1S5 Agsterl AAAZ HesoF S w olsi7t =7t

A7y AAAo|a, 1 TG BYEA, 1 A wolsod ¢ erkE gt (5)9A

e8] (Tterate) 2 Rl e 7 B3-S MASAY &8t 3ol HQ38tH 1 A4S vHEsh
C(B)THAE 2dS A8 Implement the model) Z AA A AEA &85 air] e
A3g 71E5ta, 4 Weks A dlskt) (Bliss & Libertini, 2016, pp. 12-13)
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CCSSM . . .. Gravemeijer, Cobb,
(NGA Centeer & (CSSO, Bhfzsofg le;““l ﬁ;;lég& D‘ie;; Bowers &
2010, p. 72) P P Whitenack (2000)
. -EAE #Qlsta ¥
R P
A48 A7) |
-7 %
o -71de weExn W
_ & Al &5
] +8 B3]
_=3lo Z}7] : tro
Ak oy LR 2y ] R (model
R = of a situation)
—=0 —wdy s ARerS
a4 _s - g = oac U= B L; = _
7+ 11438171 B E e P HY = oS —2RS o8 ng
R R Pk ) (model for reasoning)
L FdgstE Aol 8
i g ) )]
~El 33}
) -rds AP
~H 315k7
i Ase W33

Bliss & Libertini(2016)¢] GAIMME®} CCSSMe] =8}% e & g
O-2DelE & 4 Aol 7 A7 25 54 2dy 3gs s or vy glv. ¢
AR GAIMMES®] 44, ot ®dd spAge]  ‘wiasr]’ S & st

~
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of e SRl o mdd Aol s FAdYE AS AT dd &
g CCSSMell M= a4 st ok Bt stetr] o] o s Fisto] A As "=l a4
HebS EAeta HrtstylT 2 S gste]l AAleka gtk

A nix
Ao

rerg
T

rE M
S

s@arn
2087

Dms
zn=

GAIMME(Bliss & Libertini, 2016, p. 13)

.

11|A 57| } -( 34

CCSSM(NGA Center & CCSSO, 2010, p. 72)

[2% I-2] GAIMME(2016)¢2F CCSSM(2010)¢] 32 wde 374

=22 Lesh & Doerr(2003)+= 49AIZ X5 A4S Aelet, AAAZRE 2d A=
AFE BARHE V1% B, Aelel BAl AR B a3 AEe YPe] e mae 24
e W, AAR SHEob b B Avk] mE Wew a5 s 9A, 5 3o F

873 l g gd3t gl [27 T-3]1¢] Lesh & Doerr®] RH& 34 2ol A= AA 7 <}
A(RE) Atolol A 7], 22 WA (dF), BIE37E o9 c@4or dojsh=AlE Hol

Ao 2 Gravemeijer et al.(2009)2 E 2] ubglo] Ab3ke] wdl(model of a situation)ol A
FE2S 9% 2d(model for reasoning)® ©|&3stH, o]#3r e IAHL A3}k —}Fi(”ﬂ"ﬂ o E

= oldlet sl st ), TR Fo(AAE FAlo A sl olslo] Ag ), Ankst
tA #AQ} Mo R B3t A3 m)sle] &5t FES /s ”}Et o), ¥

(784
A e des A Bl oESHA B )L ® o FoittaL 89l
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[2¥] I-3] Lesh & Doerrd] <34 mda 33 (Lesh & Doerr, 2003, p. 112)

orofl A AR S=8bzx wdel 3l AAAS A o] Ay wdo] elgdlE ¥ 23y
WAl AAsiths HollA FE Aot skAwE CCSSM(2010), Bliss & Libertini(2016), Lesh &
Doerr(2003)= <784 Ry o] &8s ”“V“OE =8uia e WA, Gravemeijer
et al.(2009)> &4 wdy o] £3AS =ear A= FukEb Y, 2015). A RE A8k
o] wdlo] F2& 93t mdlw WA F3HE mE ‘% HHo] HtEH oz WA = QIrh=
Ae Hze 4k
2. 45t w7

1) dae] o)

J1E)S YE &= wojd= ability, capability, competence 5°] i, W&ol A gk
= i—%“ wo] F&2 AlgHE fol=  ‘competence(competency?)’ ©]t}.

Competence?] o7& thfstth, S2¥ = WS AR (Wallace, 2009)01 4= ‘competence’
= “the ability to perform to a specified standard(EA 3t 7|50l A dslr] 93 )
olgtx A3t ¢tk T3 Blomhd] & Jensen(2003)2 Jorgensen “FoiH Aske] THol H
s o BT F e FEAQA FY)” g I guERE dFS Fela e A, =EH9 o
95 7 e A, FHAola AF3] - sk Abolo] UiAlshE ole S AW EA41A Jldelgke
el Al 7HA 5*%1% Wedege®] =& #aste] Awsta vk wpA#e= Niss, Blum &
Galbraith(2007)= &2 1213 dso] Q753 vpeAs A F&olA ofd AHd3g -5
S At A sES gugta AT ol st oujeA gHe FAVLE Pt

&

ot mah oepe o mabel 54 efoletn & 4 glrh Niss & Hojgaard201D)E 9
4 odgre =4 Wee) $o4 ARl Ada Aa) A8 F A A= TN ol 5
it
AN

«

2) S2x= 22kel 9o ARA (https://en.oxforddictionaries.com)°l Al competence$} competencyt
The ability to do something successfully or efficiently(el® A& A FZolu FHHoz 3F7] ¢33

)7 olgte o® FUSHA AuEa k. wElA B =FolA = competence®t competencyE
< U v i
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A St wyl gES FASE Y 84S AP oR weluak 3 Arh ok $Al
Niss & H¢jgaard(2011)+= 5814 S 3 HollA, 582 3, 58l tiste] diwsta g3t
=(to ask and answer in, with, about mathematics) 53} 48H24 o9} == thF=(to deal
with mathematical language and tools) s& o2 A &8t Z}zbel 4709 &9 =S A A5
At AAFe] Gekol= 42824 Al 9 #H(mathematical thinking competency), &4 th#7] o %
(problem tackling competency), 2% 92 (modelling competency), F=7% < FH(reasoning
competency)©] AL, $2}e] ool = FR1sH7] o FHrepresenting competency), 7159 FAF9 o
“(symbol and formalism competency), 2] 4% & #F(communicating competency), 279} =7 <
Z(aids and tools competency)©] AT Niss & Hojgaarde] 32 A& =20l [28] T-4]oA
AAe 4 9l%el, Niss & Hojgaard(2011)= Z42te] o] A= gl¥l Aol ofye}, A2 #AY
o ok B

% to

[ T -4] Niss & Hojgaard®] ~3H4 9#(Niss & Hojgaard, 2011, p. 51)

EE PN A ATSE AE RS WO £H Wgd £3H wge) npe
3 9y T4 LAs AesEch FEA e akdlt o AN, 4, V15 54, B
S} 3, AAgS A da, A gl B, BANG, FE, AaE, wdd, CT
3}
=

Ao 2015 A 4ot WE AR (RSN, 0150 FA o
A A, BE 2 430 6718 Sk ws gEon AL, 2 =
@, wn] GQ015)% 2015 A4 ek wKg el uhake] © 015 Y ot )
A AGE A QT T ol o5 Sek mu) Sjake] gl anel oulel 7% AAsH AL
e,

As e, 4 n 9] Niss & Hojgaard”F Am st =8t wz} o] 4 8 4= LA H
o] A3 Wol EAstHAE oMol Ak A& (2014) 2 A= 74 eSS X
gtetar gtk Mol EAAHolar, vhA ] 91(2015)E HiE U Aolgt: Ao =W ¥
stal vk Aol A AolE HArE HEe 18]S Niss & Hejgaard(2011)] 38H4 < o
M ety ndas e A 247 FEAO AAs o], ey ndas A
A A o9l 4= FHFe dAEn 9 (2015)9k= Aol & Kl

NEol A Fe wpeh o] B ANt Fotd made @44 A8 AAe 43
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gAY Ay 2 oA, 9
dS At 471A 9] 3] ﬁ .
A, A ols) B e g 2l; Polya®] A AZA<l FAlolsl, 7l
, A8, wbg e fARSt) m}am 438t E%l%ﬂr PolyaA LA A g e
114., Sy mdyd AAA FAE T2 Ao U B S HES = &

Aol A PolyaZ Wiy s A& TASNAdAE A7 k(A A74, 2012, 29¥, 2013
Pollak, 2012). stA¥F F8t4 mdEdy AL TASNAg eks] g ?E QAE}(ZM%‘,
2012; 384, 2007; Blum & Ferri, 2009, 2016). ¢ FollA AF3k upe} o]
o #8t4 rdy AFAL Polyad AN AAFH A4 7lsstr=E, 314 Eeﬂ._l
3 L Ak G A A D o B EA AT ] 9 QAE ¥3T
T 3

beow yWA F A4 a9 8

rf

b
o pZ 1

O
P’

r{r b o

291 A BANAD BA wEsld B9 Ay A7
Aestd <E M-1>% 2t} #@4 2y A2 FAE A1E F, #94 mds wEa
I Bl S AESIE JAHANA AW B AR stgoA wAR-EA sHA-g A Alol9] =
o7} BrAYEHAl o] FE A TAS| Aol b sttt T8 English, Fox & Watters(2005)2] 91+
MAY FAEL Fo4 Rdy HAE At skl g FAE AVISAY TS
7FA Al =™, Borba, villarreal & Soares(2016)9} #Zo] A 222 #4 A= FA O d3 =
Ay TAE A7Ista s Ast s A s L 7 s
<E M-1> 5387 mdaore EAsid J%F ai
oJn)
39 24 | (N 9 A2} A% shg) axel pdEH AT YL
D15 m P
_— o mdy wE Sy BEe FUEE, wd §%
#3  q= 2010) g% Rdgdss ndAdg Sog ALY ow i
A9l B 2ESE, AR 5o WHe 249 F 9o
I} Az Z - B B - _
gad | ne wa | ges | EEEL WAL GEes AAaucl RauE A
S S| E BR SEd mEy siadA 2w @53 g
wAA | JaH o= (2011) A e e e - i
o e QA =02 Eole FEAH ZAddo] s g
EANE S
T A S| Bliss & | 4d mdw B4 AAESA AEsEs S Al
T Libertini S5 WrE Aes Bgor 8 7FAY Alolo =97}
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A study on literature review of mathematical modeling
in mathematical competencies perspective

Choi, Kyounga®
Abstract

The animated discussion about mathematical modeling that had studied
consistently in Korea since 1990s has flourished, because mathematical modeling
was involved in the teaching-learning method to improve problem solving
competency on 2015 reformed mathematics curriculum.

In an attempt to re—examine the educational value and necessity of application
to school education field, this study was to review the literature of mathematical
modeling in mathematical competencies perspective.

As a result, mathematical modeling could not only be involved the
components of problem solving competency, but also support other competencies;
reasoning, creativity—amalgamation, data—-processing, communication, and attitude
-practice. In this regard, This paper suggested the necessity of the discussion
about the position of mathematical modeling in mathematical competencies and
the active use of mathematical modeling tasks in mathematics textbook or school
classes.

Key Words : Mathematical modeling, Mathematical competencies, problem solving,
reasoning, communication, creativity—amalgamation, data—processing,
attitude—practice
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