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1. HE
QA7 Aol A A9 S5 G5 YL o
ol §8% AH sl5olet B 4 glon, 42 s
T aabHoE AFSHE & A2e AN BEs B
She X2 7iso] s k. 227] B A4 AR
FomAd HATEL

A
2R oh= DYTSOIA Wuiets] vlF A el
L AT 24 % SholthsTl 5, 2020:16-27). o]
20007 S2£7] w&o] EASEHUH A =2l By
At uﬁ%oa 227] 580 2H9 FASYI Ak
FHAEEA, 2012:89-93)0] WFAFO|M F75h=
Brgst7] wjgoldt.

e} Folel AR URE S g 27| 1
tiehe] IAVY, =3, AEE S0 et kRt 2
= WSk oIt dist 227] wa2 Fo] wet HP&@
=227, =94 227, &F 227 5o=% RIS
o Agol| wet o] A S27], AZARS] F27] T2
ZIESHE AT, 2009:6). ©] IOl A LERT st
227 189 A EX & st =22 22T
Hgo] 73t Ik ZoIth(H-Sd, 2016319). =57

A ﬂaw of 7zdte] UEL BHOR

2= X
= =

f?

7] MA wgom aﬂra 9 2 9},

EH?GMAH =24 247 0% B QATE F2 =2
Z FA7] 119 oJa(HELAL, 2017:39-66; 2124, 2016:
317-341, A4A, 2012:293-322; % A1, 2008:335-356),
L2 F*7] 759 /\}—Eﬂ(ol 2017:93-112; Au]A,

G, 2022:297-316), =54 31»’\7] SHEote] Ay
1817, 2015:23-49; TIA S, 2020:11-34; EFG4], 2017:9-40;
], A, 2021:193-231; FAHH, 2018:181-200) 52
ool o]ojAtt. 5x F#7le] weH ojnjel 7]
. BaAo] kojEglon] =34 2] $99] 29 A}
So] SREALt 247 wSHRto 7 H(EA, 2015:
49)01t AlU(o1dm], kAR, 2021:193-231), ZZH(RI
A3, 2020:11-34), == A7 AACEAH, 2018:181-200)
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% o9 Fsel 4 B4A4L W
= Ee= Hela27|7) Qled), ol dEoly AlE
o} AlRsHs EAERL F27] E49| Zol7} QL Zt
B33 AN a7shs S4okE 227] $o) g
th= Aoj|A] 11 T g AJo] 732 tHEtherington, 2008:26-58;
Nesi & Gardner, 2006:99-117). 20003t &35HQ15A| <
9] o} tfstollx] Add F1719) 7 Bokw TsrER
719 Hiet #Ao] worxlen EA4or Id wirt
MEE T A7t 5] AP AThA AT, 2012:89-93).
Qs ok WS FAINE o FA FAY S I
719} Zjol7} Qort s Bols Ao BRER] 4] et
ox9] AEFHS Aol the= W&ol A FA
SIEHEFATT, 2009:304-310). W-8-9] SHoj|A TpetZA
71 AR, Tt A Al3 Y S| T Bl aAE
oheE, o] SHoflA dpobA] Atargof 7|uke =
O| RO A tHAAE, &4 %, 2004:285-304; Hand et al.,
2004:131-149). EJF Z2Ajo] wpeh JRAGS f9F 22
719k BRRlS HES] At FAVE BRI T o
(Yore et al., 2002:6389) 7|53} Fefjo] uket A&Z], HA}
A, A4, AAA, =54 SA7E FEP]| e o
(Gallagher et al., 1993:179-202). o] Lol|A] =o]ta1A;
S 227] $99) =54 Horerl et 240
ol 54 i 45S Bxo2 ToH An] 7|25}
of T 3 T2E 2% Yje] 240|S Eac

w57 Felderle Toto] RAH 248 ST
SIck. Tste] g BE-L Polw, B Haka w4l
o= Ajolg ofsll] et Aol 4, Al W W] A
1} AGstE Qu|slr| wj&Eo|th(Jiménez-Aleixandre et al.,
2000:758). =52 Z43} o), A%t FEL B Pl
ol A& =29 7Ho]z} ghhH(Williams & Colomb,
2007:132-135) o] T}8hS h HFAlTh S Afsic). Thst

& B3t 402 ojsolzl SE AMEaet o} B
o 452 B A4 44 L oo kre
Telg ek Fekd e Agels § Wast A
3golet & 4 9l ol2fet uﬂa«ﬂw w52 T} 74
9] EFolRK{A3], AR, 2017:83-116) Tt %4
9] 34 HPHE &5 QI3 T E 4= thBell &
Linn, 2000:797-817).
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AT 5ol APHAJHHAFS &, 2018:1-19; €|, &
o<, 2021:123-135; 9501 5, 2014:11-23; FHAL, 2020:
61-71). =54 W2 A7] A7} | IAEE e
2 o]Fod olf= I3} A4S Aok el WS
ol HrAo g =23l IAV|E 2 - ZE F80)A]

S}l
7zaT lohs FolAAE 5, 2019:465-478) 2o}
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S TEBRS AT o2 T4k Aol
Fadst7] flstol WS U8 AT 2. E
SeAte] 3] 422 Tieksly] gisto] WSk 3
2 AR B @y EARAS WlE nejske o)
203 olft 70 T 59 A 22
A stsAlAlE 852 dUiREA 715E & 7] b
ojch. P&t Fet HIF M EHA &2 AFEETS
“Shy U8t 52 Blofl 94X 1 1% YF7 ¥l €71
£ 5|9ok= A(Wiggins & McTighe, 2005:15)°7} G-Ala}
of. o]t WEol|A =54 HeEAr] WS S B4
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C}. olof] o] AFofM= =54 HelEAr|o] EAY R
£ FAISsEL, ol 7|1x3t BIREAE AASH =54

il
1

219

=58 Is2AV|9 S SHH OE /=A% B/t MY

Fei2er] B8] AAKoE B Msd BAES A
QrstaAt sy,

2.1, =5% WsEMI|0| £Y

2.1.1. =592 X4 9] Atal(Thinking skills) &4

=54 Hekal|= =522 AL 43} )
SPogA g 54, S27IEAY BF ES B4
of ZFAAL Utk WA ‘=57 029 AL E4L =5F
W77} ZE50of Sk =] BFA1E Tt =5
ofgh Fg o, ZA2 Arlet 2 AT XSt
of 7F A2 kS 2= FE ol FollA “H]
oA ALY g, “HdA BlRA ARaLro]7]| & Shrt
(Williams & Colomb, 2007:3-4). =22 2]4]9] o3} U
AL et slolgEoln, T3k81|(Doing science)oll A
F4590 2L SR AL Tgolct. olei ol 3t
SF&] ARaLe] 542 ErH(exploration) 241 2] Ffsto] opd
I=Z=(argument) 2. 2 4] 9] 7}Sto|th(Kuhn, 1993:320-321).
2 BRI =S U9} e B4E Zn

WA =58 9 ol Fe: olf Ei 272
o|Fol A& FEE Zh=tt off olfii= TAVE FEZ
HRth= Ao gt HHAR] Xsolw, 2= AM, Hlo]
B|, &7 E(exhibits) 5 2Ju|sth(Williams & Colomb,
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49 59 978 530 B dold 27 B¢ Az
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FA= Aeld #HAG HfFolsol disf nl=2] Ad
Sk}l Willis(1944:509-513)= “Continental drift, ein
Maerchen(th 50154, Al oop/| el AjBo] 2g
THSH giFolsde 77t 74 (antiquated)°] ALt

T4 (imaginary)ol 2} B BSIGE, T S 29
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w2 B2l e okl Y U elS
DR e B4S 2tk uebd A4 4,
"4, 7H24J0] £ 935}k (Lindsay, 2011:4; Van Way III,
2007:260). F&/dolgt 2771 Q= FERE Y82 9L
Aofof gH2 uiettt. =54 o= oA LA
ME3] 277} Qlojof 5h o|2iE =&d T4 o
ste BAIEA 9 e ZFofof . o] F4
oA B5F Aol A AR AR = ek A
2], 7, o] &, ¥l 718k Folof gt ou|dith
o} A A2 57F W&ol wet shg7] 57t SHYE
Al WAk Zol2k o ARA|TE, 152 1t A HiF2
T4 ot 5o Tt BEE E° Ht A4S oA
ok 49 Ik AFyAol4do] o]FojR= FEE A&
oA, HHE A, A, 2211 AlE 5o FilE
%o o] Ao HAsh= FA| A TR ob 2}
51, v FdlolE, ARIE 718}, wehEst NGO
S HF TFStH(ES7, 2007:162). WEkA St
=0l M9 Q(force) /E T LFAEENAY H(power)
7, AFrgaetol A 9] Xskevolution)Zl'd 1} A FFE]
A 9] A (progress)/'dS &5k 5 LAIA At
= Nd< ok Aozt of7l= 5 794 @75 =5
W7z gtk ERE W3], o]E, ¥ 5ol A= U=
Z279] AKEE S0 71419 Fyjof FEite] #AS
Uetl= BYo] HAL 2xot E4vF AT gt
275 7ML At olsisHA] Fote] HestHA B
Aol dRtstel= A9 Aot =35 FAsha47]9
=5 TE, 22719 B0 9A A W82 712
T ZIFojXof & =54 He2r]9] 7ot

BREE =54 Hekarld Aed dojy o+,
o] RostAY 2] siME A7 Qle HHeR
7] Eoof gtk Aotk Al £ & FHHAQl W
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2.1.3. 2271249 &5(Activities) 54

=54 W) 227 MY B B A
=t S27](wRiting)= 2)7|(Reading), 4] 2 (aRithmatic)
A 7124:%<1 3ROl &3t B3 22471 2
Aol Fa5H 7sshe o HHA 4ol

1% Slt}. o]2fet o2 =7 R SU2 tickY
7|2 AFoA FFsfor & AHE R 2 5 g
TAARL ofuje] FolrA “EAz Med A4 UE=
S5t AAl9] AR 8-S AR AlEshe 597
AAFRAT R G722 ZHOIA)). 7|24
A9 227]= S 5] 93t 71 5ER
=27] &50] o]FojA=
W7, 7 7o) B S3HoR 85t
1o Bde WER solth

o9} T35}t Tribble(2014:131) F1+H&Ql ZFAI|E
ofef A7} Fofok BH= X402 “Y§ 4 (content
knowledge)”, “22~7] I A]4](writing process knowledge)”,
“mig}t 2] A](context knowledge)”, “210] A]4](language
system knowledge)”] v 7FA|& AQt5IA). ol =5
2 ypola227]9F Fste] FAskehd vt ok Ui
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A Ajolck. 5] TalEms o 27] B AAL 22
zAHoR TS SeIt W, A A2 9 22700
Teisl chorst Aol thet X\Ajst Y] welsch By
o WAEAT AHEYoR THELY, dAELL A
AF A4 oulshe WA BATHE U9 U, 2 2

rm i
ol
H

ofet 24HQl PAS TGSk TAHOR B
T, A, 29 50 ok BA WA BE X9k
TH(Treagust et al., 2003:1353-1368; van
1998:1-5). EHSILAF o= W8] 33t I
of #Hsk= A = O] YEt HHE T Le Helst
At 4] et 4R 22 HUshs 5 AL 1
st} SodslA HBE HYE A 5L BAE BT
Zn7] Qo == JielZmr]o] A »7] T

Someren et al.,
AFS Aedst

A Aolet & 4= Q). =54 HekaA7| o] W XA
a9, 45, ¥ 7, 98 1L T 22719 FZ9]
Hojolx] E ElAEY} Q5| Al uiglo] Foj9lX]
£ EZRith E3E S27] FA9 BE "AEq tis)
EA7F o o] AP XAE 7L l=A] SOl gt
ol xgtrt. ¢1of XA Aol B Azt AojA|
Al gt Ao 2 Uut FA7|9} upT AR =FF
Hekarr] Ee W, 2 E, 92 4 59 HHF
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QEE 2740 Mg 22
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1S wio} gt FHo=m AR A4 #1419 He
JAAE o ZAE B8 F4= +5k= =5
] bl Qiek. ot A4l A EHIL
Hohs F7H e FkeE A, 49, 7HE A
S ZolH, Ieh A4 B H

chel w4184

ue,
>4
ot
o
K

(o]
o
ol
N
i

[e)
1
=

1o
~{
filo
Nl
@
ot
S,
o,
-
R
c
oN
)
=~
1ol
at
¥
N,

£ 10 o Rkl oo & Ho

(B
o
ot
O
ol
rE‘ r

o] el

o ¢ |

(e e}

oX, flo

=2 T

rd ol

L

et

~{

L

)

ot

i

)

A4 2 olsleti, BEY AES BETE A
w3 gekgale] BEe & 4 Urk U3 AN o)

)
o]
)
rC
1o
X,
o
r
r )
(0]
X,
r
J
i)
o
__>‘4_4‘
X
i
N
N,
N

A49] 3h9] 7291
AAE selsls AL %
e

srsto] 24 W8o)A

223

=58 Is2AV|9 S SHH OE /=A% B/t MY

(Lederman, 2013:140, McComas et al., 2002:6). &L}
Ao 2= HZ|, o, Y] 59 W] digt gt His
9] o]&f|7} =5 (McComas et al., 2002:3-39) €-0]9]
Roje} UAs1A] G T AFgol BAZ A7lETHY
|5, 2014:459-460). AAELC] 7|&=2A19] 2], A9
O 29| o], o]0 23E FTEA ] YE &S}
(885, 2014:465) 7t H0] A4 o] A== BTt
E4<Z olsfistolor =54 He=rr]9] F43 ZAR
Al et A4S Ao g 83 4 vk WA FE

3 BHS B P dojxl Yyt oln, o]E3}
et T APS ol 22T A4S 278
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A Proposal of Evaluation Criteria and Framework Based on the Characteristics and
Goals of Argumentative Scientific Writing
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Abstract

The purpose of this study was to suggest an evaluation criteria and evaluation framework for argumentative scientific
writing activities based on the identification of characteristics and goals of argumentative scientific writing. First, the characteristics
of argumentative scientific writing were defined in three ways: thinking skill characteristics as arguments, content characteristics
as science, and activity characteristics as writing. Second, the five goals were specified accordingly. The goal of ‘cultivating
critical thinking ability’ was related to the thinking skill characteristics, and ‘understanding the scientific method’ was related
to both thinking skill and content characteristics. The goal of ‘understanding scientific knowledge’ was related to the content
characteristics, and the ‘cultivation of scientific communication skills’ was related to both content and activity characteristics.
The goal of ‘development of writing ability” was related to the activity characteristics. Third, evaluation criteria of argumentative
scientific writing were specified according to the goals. Finally, the evaluation framework consisting of a three-level rating
scale of poor, average, and excellent was proposed using evaluation criteria. Based on the results, implications for the design

and implementation of an argumentative scientific writing class were discussed.

Key Words: Argumentative Scientific Writing, Evaluation Framework, Characteristics of Argumentative Scientific Writing,
Goals of Argumentative Scientific Writing, Evaluation Criteria of Argumentative Scientific Writing



