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Seta g 2279 FaAd BF 23

(Fvistam s, sk )

Q@4 3-E NCTM(National Councﬂ of Teachers of Mathematics)® 2 8t &7|olA F27]= P52
o AT Srh 2 HE wSHE Al mEW IZ U AlY o F 7128 Aty A4S R £
ATE FEaASAA 73 2715 A, Al FEuSAA AAEE dF F AANTH AT & TAEE,
AL, FE J9S FAH0E F2U]9 93T O FA4S Foake A 5HoR 3tk AT A A
AAA Y F27]E JAAL FEs AeFeza Mdd IHe F58 F e 78S 71E F 93, AT
A9 F271= ANA A4S T AT M Folon, FEAY F2T])E BAHoR o Rito] R
QA E 222 Fobe F Qlh 53], AIE &8t mH AFdA $9 4o depAE T 278§ 194
dotolu} gupe 7] F3h 4S8 A7t olFod vt girk

[. 48
Gt A F27)9 & CCSSI(Common Core State Standards Initiative)S £8f Al&air 728 %b"f_

olg] &N 8 227] HHo] £ YoM g BEoR oA NCTMA9R0, p. 142)9] w2

“writing as a process [that] emphasizes brainstorming, clarifying, and revising .. can readily be apphed to
solving a mathematical problem”o| Al 2227|= =8t EAls]do] A2 4 dcta sy T3k Aj7ke] AuH
Al NCTM(2000)2 =8 Z227]9] 3k Z%E “Writing in mathematics can also help students consolidate

their thinking because it requires them to reflect on their work and clarify their thoughts about the ideas.”(p.
61)2ka sttt 2V B RS AR 4 o LS Waks] 3 4 9= s =3 E]qu AL

S =
w9l & gl A ARG E 5 Utk EF, Jurdakd} Zein010)e 22N $E FEAL $Hoj=
B), 22 e A7), A FEMAA L AH-BAA Ae))or Ay Thedtal, Saabrh Al & ot
A HGE § QS ol ) 48 ol A 08 & s o S S AT ] 0

A
]"Jr(Ermg, 1977 ML), Ferolehs &, Shto]l Fd W&ol AN M E gt 4 3K(school
mathernatics) 2 AL o Sue $£3 EAE F1, 0 EAE sy 98 A4S Aeste =1 9
Q3 1 FEo] nig 3%7]; HE Aot}
u]=9] National Center for Education Statistics(2012)2] HuAo] wp2™ wnj=te] Fatw 28hd A F 27%
gho] F247] ¥ 7ol A —‘%-’Fﬁg F, 20%7F 71288 vd A4 Stk W3k ol Powell £1(2017)90
A SRS gl shd el BHA 2715 sof skl 1A Rake A3ds ]’9.5?21 . H[=E A
] National Assessment of Educational Progress(2011)¢] A 5% <1-83le] 43 Kim(2017)o] w2d nj=r9

;O

* A 20239 1149 229), AAHEFEA)Y(200239 12€ 11Y), AlAIEAH L2023 12€ 23Y)
x MSC2000%5 : 97C99
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83hd SQES o R AR S8 AE FAld tate] gYs FF(advanced)o] 3%l E3Het A 1ga 7|
2% (below basic)o] 20%= Z}Z] st AS AASIT AgAos F27)E wsIAA shdel gt
i Qe AeA Z27] 58 FEol M BE 7| AR wAE o] RS At A&
th =e] 734 Korea Instltute for Curriculum and Evaluation®|A] F3#3dt= I/ A= 3
158 25 AAS Yo R o] 998 20199 202198 wal-EA e Ad) V)28 mG(AL1FE)
of aFstE Hl&o] 20199 40%01AM 20219 71%E F7FeGla MR BE SE(A35E)
H]&0] 2019% T15%14 2021 643% = #Aast o ALz 2% i}O] 7} RS EAHMinistry of
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= gt <y Ao FaE ke b 293 714 F shvbo|thMohamadi, 2018). 222710 A
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EAS ¥3hsta QItH(Kitajroonchai et al, 2022). A3 24 2= do] glojA e ugrl sty &
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48 dA|7} S ENA TEHY f‘%ﬂr XV L% 744 = 2y
). Lee & Ahn(2013) A2 ©A9 #ds] 27] &5o] $AGHAE 2 534
REAE 2550 68hdS didoz Fstuzt sy A+ Ax, TAHd 2 g4

} & BAHoR &

& T
=
so 52

=
EY g 5 ol 27 #¥S
T ool o HAE 2 £ B} $YEASL FAOR ugth Yang & Kim2018)€ 5897
27) HEE AT F 54 4P GNRE FE) olWE GFL vAEAS Adugt 53 xdd A
ol QoA +% WS AME olA] WEEY BARAS B £E0l 45AASE W olAY Sotu
G4 2718 EFa A4 ZZIRe BEA AT o FolAR Yee BAT + Ak AW S 2]



FeaFoll A F22719] Fayel A L2 993

of izt o7k WEaA & A 2718 3} Ah diF-Eellen, o
1

% g Ee AWE Az S o)
&5, A A AL Sl 298 T Sl g 59 2018 2
.

o2 9 FLIAE UFe A

JJ—L Ministry of Education(2023)2 SSAAAE /MHE St g Agel Uy a5 Zxshe A
o= A 75 IEEE APRUE Ao 9F Ands ST £ JYLE e FHE AEE=EY
HME st Weks ANSIAT @A et dAw 99l Hrke A4S drlste TR HEEo] A
o] 5AMTH o= Hrieta Qe olF AYshe A, 28 doze FAAY 4 *}1@1% 278 A

ofr
ol
B
fu)

A EAslel AR 4 AES e Fel A4 22
ol QAAT AY FHAN vl Ad} aFshe 93

ko] 7H53
2D 02 AAF A4 ABAE AAEE Aoy A FHoRE F4/|E seks] B Best Qo

Ml B T Sstageld 58 27)7F Rololx] Bal BAS Ea Aoetn, 277 AA 45wl
A AAEE A F 123 grEe] & 4od EAs A, 43 AL S 594 22 S} A4y
=4S B3 B4 2§ xﬂwozw o]Z o) Waz F=AZ golgs AL ZHom g Yop}, =
AT ANE el 7hK WASS Ed $4 ATES Asksn setuge] AAAS wEE AL Taksln
9.

o. d79 w7

1. Fetagol A $3t 27

48} 227](mathematics writing) = Z7]9 Geeslin(1977)o 2l&] @l Hn AgaiA dAds] Yt ot =2
o] A% BB JAAES 483 Agslel 84 9 Al4 % (mathematical communication)& A A 8HAY =8k
A AR &0, 715, Axt Foll dis] 22 Uehils AR st ok wulelAE 71E 8 2
AT S F dsey o gHE 2771 AAE o HEe FE Ul uF =EEsATHcL
Lee & Kim, 2016; Kim, 2009; Kim & Jeon, 2019). Z1&{y} ChOI Koh(2023)2] AF-ollA] H|Z 4 428
= ;gg]{g}jr_ glgir,} _’,:6‘1— 3/%7]_04 ZQ %z% zs]—/\gléo] /\’6‘]—0 HHOEE 51 /“61— /\040 olgh‘: 7
sk Zlolgal s thPowell et al, 2021). 38 2715 2000 U158 2] A7t AA S G & o}
->A" A 5k

<E ll-1> 8 M7(9 M| (Burton & Morgan, 2000 etc.)

T8 A2 = 249
Burton & Morgan (2000) 28} a3l 3ol A wrEo A= tofst 227 F2E ¥3s] A9
Bicer et al. (2014) St Eo] Gt w3 JrtAEE = WY
SAEo] ANS oA FEE LRAEE Lrae 449 AR

el Cohen et . (2015) Folo] 7128 RE FANCTM, 200001 7]kt ge))

Casa et al. (2016) A S A ofolt]oE FE5lal HPe £ JUEE = B

Powell et al. (2021) A Eo] 8 /M e Aad g3 A= 2] B
el Choi-Koh (2023) T A = e gE] g E AR 22 R8s A(p. 125)

Morganel] W= s=8F 27]d] thgt gofol thaf Aol A= itk spdAwt 8 das AT oy
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gsl7] fgk 8o 7|5 F on|X 9 FAE $Ho2 uigta Jrkal Y thSeo, 2015). HA &
o = W, 89, A4, ¥ representation)S 4 T B2 A xdste= W
ot

AAHOE 7125 YA 25 U3 YJrtihE(written communication)S 9

G5 2714 T o] Fojzl AT gHor 8 U] e YY) 227](mathematics journal)
Atk 8 oA 4yl 27l WERIA Vles st AEd oldleE AsAl7lE a3
(Knox, 2017). Jurdak¥} Zein(2010)2 47 2717} 8 A ES} 478k gt glcof] wmxe J3gs 24
o, A9 27](journal writing)E & He2 Ad 27| & 3K ¢
Ao $4AY FEFE mATaL wylon, Ad 277k AA A AoA G tF o]HE EF AL

il

)

o,
2
>

A g
e AS WS B9, Choi-Kohst SREQODANE 48 7] 2/dHE e 88 Yried
(EFE BEW) BF W), BA HEY], 85 D), 19 A Q) 2 v ngh o dve Fue
FEAS W b AelE AW, Fo S5e @ Fol & 5 U Q7] EH el 44 4 9
o A4S vl A0E £8 FYdA DI Bl B8 NS Fedta 43T £ 7]
8% Az

2. %83 GAAFAN S8 2]

A2 B (communication)  ZA  TFH  JAE(oral communication)Zt  MWA  SJA}AE(written
communcation) &2 &3 THPrabavathi & Nagasubramani, 2018). 7-F7 9AtAES dojd A7t =S
3 LAAZEE FARA ARE EE Adete o U A EE FoA AMSH o)v Aty
= A& dojollA] Euto] Az Fi 55 APALE =4 F A dlEthe o] Stk wbE AdF ¢
T AT AR A FE WA TA ToR AEshe BE HHY YAATOR A WE, HIA,
= Tl o &% Wy st AT tXE Addl S¥A IHYe e A AAWY, £
G487 w st o= 71RE F, A A SAT Hk drke AolA wEA ddd & 3o
oy, 7|4 Fag A FAATE WA} ofopr|etagt st AS A2 AN BE AL ol &
, HEg B Agyo] A JAATHTRE thA dEEithal & ¢ glvh 2¥va sjA FFA AL E

= gus FHE ATE & flvks o] @AV 2 F JSBE o] F gALES K
& glnh gal @A, §o] Ftuet ngstueA thEE sl e £F AL FEHE
& o7 EARE=THBaroody & Ginsburg, 1990914 Shield & Galbraith, 1998, p. 322 Ael&). I
al I &S WA=, ofF 22719 AAE T HIoF AEE F55h v &olgte A&
Sl 2 AdAe aFddA ARA oatAge s|Fehe 247 (writing) & L&l A o YA A ejsta
&3 $eAE Aunan g
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& AAe Angl wele] Just Ao Ao ZHA g g BRste] A4S BAES Wit 1A E £
A oArEs AL wmE Aol FAHoR dddhs do Ego] HUSS AR AU o
HolA S27)5 rkas A oM T adoluA 3 ShpoM dddow daw & dAE0 o
gFo] Yty e AAE T AAH 4GS BE FIH Y, Fo] g B 5o HoH A
® e AdE Helgt & vk

ool 2HE A 28 25T s 227] EoR FE WA 227 (expository writing)ot ¥F 4

27 (expressive writing)7} ool Ao etk ol 2AR sel A7E &L aokete] AN
ohg3} 2. Shielde}h Galbraith(1998)= 25%°) 34 o 7oA B 2719 HAlolA o2& %
@ Aol 84 ojeltlo}d ol ARE A Y F b ARH 22012 Fa AdE 2A%9
= Hel glol Ake]l AusE Shagnn s,

Fops AT WA S8 %7k A Tl
1

:
g #4% 2% 9

rir
-,

th 2 Al gHELS Aale] 27| 2EUS
Santos¢} Semana(2015)= =8ol] st A A Fx7]9)
?_

stazt st 88 A 4WE gideR dA o A3 Asel A A I
o TR WAool NSS AAFEIAT 53] REd A 43, A dd diale HAd o 22 #A4 A
I3 relational justifications)”} LAt ¥t Guee(2017)+= e 38d SAYEA AHH I27|5
AHEEEA YElde e/E Belaa s, e W 8 75y o8 B o7 M BusSs
ANEAT. 915 T3etd, ABA F271E 3 g E] YE 1A ste 84 ofeltjold] #Het 0 {HE W
A BEE 2 Ao T3, o= AR VIS T 22715 IS u A HEE do & que

A F27E 2AZ S vkl oy 99 fiF-E2 58 E<9H(mathematics anxiety) ¥}
g A7} o] FIH S HoJFTHcf Mesghina & Richland, 2020; Ruark, 2021; Brewster & Miller, 2022).
EH 02 Hines¥t $EE(2016)2 98hdH 128hd71A o sl 939 ] S A Jod vla Ja&
3 wjxsta, Ad Fdo] 3Y FoF 158A RdH FAVE A 2 A 3 Bl o] At
At E382A F27)E James Pennebakerol od] 2247]9) A8 EHE AFE Hxo AFAR 1ES 28}
= 2449 A EE A% diAsy] Y8 A #4E 22 Bdste o2 Qs thPennebaker &
Chung, 2007). AoellA & 4 %ol R84 F2715 T3 494 99& FHo2 3 s vl W)
A3 HE 59 AHE 3td ¢ v HoA yolrt AEe F4e A7 AR

A

ol offt &

3. 783 EANAAA 8 27
A3 E3o| A =82 FA)| 84 (mathematical problem solving)S the-3} 7o) A&l it}

“In order to solve a problem, a problem solver must first translate the problem into an internal
representation. One aspect of this comprehension process is that each sentence or proposition must be

”

encoded into memory(Mayer, 1985, p. 125)

CRICEBER R
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Mayere ¢ golA £A1E &2
o F3sts o] glojof dtrh= A& Al

g3tte AE gusta, o yoprt d4e] bR 9= EA7L &
A3 TAE tEeHA AR EE e Aol F8sta & 4 9tk

o ofy Ipx
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£ Polyad #As2d Ak =g

S FallstHA Aol HHUAME F3H EAls A lolA A3

o ZAls A3 d¥ste] Polya(1957)= A2

A W3}, Schoenfeld(1985)% Polya?] FA e Aol A

Ag A get Agor AEsiste] RS AA 8 oM, Burton(1985) §Hd @Al
o

e FoAES=H, 7
A HES Fdush s A SITH<E H—2> ).

Al el 3101 A

Lesh9} Zawojeswski(2007) = 84 s|4S ®dsty, HAESH A5 oy wkE 7)o £8 oo t}
kgt Falold e QS BF 5 F4 T AAsE 3@ 2ol ik E3 Seo9t
Park(02D)2 /83 EANASES &3 534 o479 734 o F4HATL e, 7S vk
ks SollA Wolu AZhe tedsta AEA AT & de 58S Aol o8 FFeta ik A $4
v ol BAE HAAS o AHAs] A EE Folete AE AR Fort A3 ter vg 4 gle
HollA 7152 dojdoelet & 4 i, Sl @A 3 FHelA FgAEe] HAE A ARES HiEL
2 7] AEY 55, wpAe fems Faf degeS sk A 3ol T8t @ 4 Ak
<E 12> &8 ZH&siZe 28 (Kim, 2022, p. 318)
Polya(1957) Schoenfeld(1985) Burton(1985)

o] 3 A g o3 =9

A2 A%

44 Eig TEF

g A% a=

AeElstia ofgA F3H4 ZANAS HeEsleteAE 4% Yee201E WA 6917 51“3 2291
F ATHHE-AGHoZE 279 VR UeH S FE B4, -2 E §AA L%@f%
F& Y-S AMgsTh o 4y, BAEA dd b e dd 244 Zdo] 8K

Ha 9SS HolFE) Al Ju-8hy F-Zok(earning disabilities), H AHAE, FA

668S ez 3 ZAE FUA ALY oHAE A9A AgIeEAE Z
Montague(2003)= =82 EAs] Az} A1ZHa F7tol QlojM Abgahe Hhal Hler) gkt
AE2 T2 F @%EE} AN 5de | #8554

& t ol AMgata, ghEo
t}. &3k Maccini®t Ruhl(2000)= 7]% 8t
%l

& (Metaphors) S

15 ez &

%gﬁ 7H =] ;G o

231K Kuzle, 2013). Flowers}

i, ol 43t 4

T T
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],

al

ol

[e}

““*“1} 46'%51 ﬂ%? EAE |28y 99 &35 STAR AFS A A, &35
T HATL WEH G, o] AAE Huel dAst] o E o T5 doH A F
o]5 ZAME Leedt TR(015)F 34 EAsdel Holste= Aow U8zl AFas 74
parieta) Al © & 4357} o] Fol A& WHlTh TAS AN HEsle] o] AFEo] 18
oA BE Zgo] HAUSS dHFE dFEolgin & 4 gtk
T ol FAEY FAEE $HE FEAII] s oA A Al Ma} AA- 244 FHol
g o]FoA=u, 1AM FAEY A F53 BAE Adste WHel F
Hayes(1981)&= TA312 89 P F3H A4 Ax-2204 S8 &7 Avka 3=
Aol FAEe] TANEAY AHE F58 AT & YEE 3= Y Wie] asjrial
o sz 2712 At Borasi® Rose(1989)E SATtiAAt & 389 1o] 47] 27]7}

e ER

4 o

a
b gl

%



597

Hlol Lol HAtha &1,

L
L

F27]¢)
42 G4

el A

e}

Shul&

o~
T

X

[e)
y

|

Mo

"

oju

i

o~
T

A

T

A Aol

=]

o] 1319

Hr}

=

=

=
=

3} 7t} Pugalee(2004)
+A

o

bt
°

I

[e)

=]

3 o

o] ofelle]l =&afof & wf FAjHom 14

7] AL

ScHLee et al, 2020). o]
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91K Stonewater, 2002).
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t}. Craig(2016)
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Fuloll Al 48 79} # A A F3e B o3y 2ok WA, Kimd Lee(2010)E
A 2271l g8l S5 whgdo] Fol 23w g FolA olsizt & H R BEA G A
Fo|, #99 o HE JER sto] ANt ek FHE WAL S

ol dis] A= 7ho] Sl=dl ol Aol & AAE HUA Tk A4S FEE fustAY JEds
Sk7] 91 Ao SAHTh Leedt Ahn(2013)9] 7S Polyad] wAlENZE 4dtAld we} Gz T3S A,
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For a long time, mathematics education institutions such as NCTM(National Council of Teachers of Mathematics)
have emphasized the essential role of writing, and recent surveys by the Ministry of Education report a decline in
foundational academic skills in the post-COVID19 period. The purpose of this study is to redefine the significance of
mathematics writing in mathematics education, focusing on competencies highlighted in the field, particularly in the
areas of problem-solving, communication, and reasoning. The research findings indicate that writing in problem-solving
enhances cognitive organization, fostering the ability to grasp concepts and methods. Writing in communication builds
confidence through the meta-cognitive process, and writing in inference allows self-awareness of = step-by-step
identification of areas lacking understanding. Particularly in the future society where artificial intelligence(Al) is utilized,
changes in the learning environment necessitate research for the establishment of authenticity judgment through writing
and the cultivation of a proper writing culture.
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