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FAFEC]l FANOE RIS FEAA G4 FEAA 9L ABFHL AUx, =IE 7
3 B SHUS S FEAH 25 $4A FAstt adel SySel, =g gxd
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AR 9 FEA 7 Qo (EgE, 2006). wideith 4= A 9l TAU E9E 1
AEIE Ft Frsl A 2o] F§lo] Agxs ddl AEeA, 15 7hedl AledA
dosta, A= & 9l Aol FAAJAE AAstar, AAAJA EA 7zt 1
2ol XA g T& ndFo® Frstal 85t sliAe vleE Alargol
mEA Aottty s e8] (2008) = HIHA ALLE AWd Z (XAl 24) S
Zlo] olgeta, o rRE I R HE ZHAd F RS o] ARy, HI
Al A v AdES FAA, o8 7] FelA o= AE 7|Zbsta o= A
= TEEAE AAst= Aolgta Aosiqltt. TelEE whok njA Afago] F
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o] w4 QA Aok, 2006).
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1) 24 3 2 AAHThe Reformed Teaching Observation Protocol)

Folgk st Fo] 19zt Fojsh o] duhf gAlo] Fish= ShsF
= A= Hr1sl7] 938te] Reformed Teaching Observation Protocol
S 43 mRTOP HAAFS AME-3FIt}h Sawada et al., (2000) o w=
W, RTOP g+ wAolA o] FolA= Fo] dnpt s FAHOo=E o] Fojx 1
WEAE SAs7] S8 de] ARgE I vk RTOP A= AA 1) wiAARE, 2)
WA A 92 EE, 3) FHAA D A, 4) FHUE, 5 AR 57 99
o F UrolA Stk RTOP #HARS] H7kApgE A2l 954013 YA AAEE 972
A YERsTE o] HAY FRIEEE, FAAEYE, dSEEEE Sawada(2000) 9]
ATE SEA & STk

ATl e RTOP #HAHE WA E the modified RTOP (mRTOP) A
AFEE AFESEYlEH, mRTOPOA = 2 HAAED 8 49 49 34 =4
el gEo] SRRt ofyel wAZE drbh fojulatA] = gEel FFofsh=A el
ZH& gt oA mRTOPS 88 S48 o5 37 Jxst gEo] wAb ¢ &4
ol =& &l gty FomEtA el FAF=AE HAbstoh wAFES Y-S
= eE Sl wAtEY -FEH 4 A=E 545 A8, Fotl
A T g 293 AAR Frbe] FoFd AE7F 29o] miy witje 4
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Wl 2 FGoE el diste] s AAET T AR AR AR RS
ZAs8t7] flste], B7E vy s 7+ AEvtselAl 2u & wel Hit 20% HAA
3+

owM HYe AFE 7T Bk ofye; sAle] BIARE AEEE A dof
Hotth Kappa w48 FalA Lol T HAMRS H7MAZE A % (inte—rrater
realibility) & .530(p=.000) &

= F9 NS mel, ojFo] B
57k BYEL ASS AT F ATk

o :(o
1o
=)
=
n

2) ¥]FA A28 (Critical thinking skills)

¢

A% (20020 6] 2R, WA AnE Fol7 ARelA AR FaEo] oju

g oolf= Qe FEE HeAE AGE F ohyE, LI ol WE B &S
AE ddbskal, o o] AEE = ARae] B gl ol SAE] Az
ARGEINEA, EE A *Pﬁ =, WHle & AgssleA, o 7HA
dd EAE AdE A&, agd W S4S & uysgleA o8 iy
sho] ks Wd 4 WE %Eﬂolﬂ g 4 qlvk ¥ (2006) & B4 Ab s A

k)
)

=l

o
ofl M
o,
rH
Y

=
T
of gJAzte] Al Bl X<, A, AR, A4, AR, 39,

4, A4, ABY 5 BAST G Aaslsn Ak

sus

Ak o7 Aok

3) #}3A =] (Argument-based inquiry approach)

& ATelld Z8d =o' & Ik A4 YAl eEH= B & 22 (Osborne,
MacPherson, Patterson, & Szu, 2011), AdA3ANS =g Aoz 7|<, A% 2 o
=3}7] $3% iﬂr?ﬂx}—c—fﬂ A}3] A o] a1 010%%4 g 2jo)t}(Schwab, 1962). o] w =9

T_T
DA FHE BARE Ao, AT FE A% B AN AolL S4 A7

o]7] Hub=, ShEAEo] Bt g dnbe] AA A&HA 0w AYsta Frofste
% Wgolet & & rh webd AEAQ =08 Bd Bt due s 5%
= <

5]
st 3174 (learning environment) T-5°] 7%, o] 574 st
S0l & Aol Ad @il disl] thekst Aot AE S

aetar, 71 TS EFE ok st AMAS A ek, thekst Ayl B ordt
A (restriction) ©] obd 7FX Q1= A (resource) Y& w2tk <I1¥ 1> 2
]

Aol ALEF H8LA oo $e THOw e ol
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\

/-T'-P-'Erﬁ =2l = HE, FH, SHE SH=E

- ™
= = (Question)

EEO|L BT E fIgH S ES= ¢ojEy
\‘?_' 2H0| &2l 2 (a sentence).

h
1 Answer

FEEHClaim)
ZHZ0 cigt 212 sidEA, g 52 o U
A7t T2l E=(a statement). P

Lead ,l, T Support

4 N
=7 (Evidence)
Qo] =FOo| oEH 52 2 =2FH2z e

E =
| Eq-r‘:ﬂ Ol= HIO|E 2t atstE FEC=
THE| O T & H(an explanation).

GI0/E - BE, WY Be Wi} 22 C2 Y=o
AN ee olg xt=

7/‘#"‘" "’z'_i' ol E7 28 XI2E0| =& A
A BojFEE siMo|xt 2.

. A7 &Y
1. 5t e
AT e = FHe @ F (State)ol & 48709 ANk 58w ol
9= 5 & ZsEelth o] FAN(state) ol %3

2= A A 57 F9(cluster) & Y

[¢)
e AA 25w 7867 otk F4
Fol Zb grefe] qtRe| et Ao Fold stus I ?03(11711 Stiw), M 79 (14
A stw), N 7964 ), Wa 796G ), We 7127 stw) s A

AF A AR WA THOR 487) 2ESFWE AAF o F, FHOE @
T4 At 227 BES AN 2449 AFAD Fwl o] FANES UAFA
G 247} Wi FW Sw bRy, SRRSOy 2Eel &3 ol BHe
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AA =t Az v s o] wARY w4 (teaching) Wl wAE
o olr 7] 93], 247 AFAW Fwe] wASH 247 vlw Hwk stwo] w
AbEol AAHAT. 1 5 Aol Fold Ak g WA E FRA, WA F
TA)S dotr Y] 98 £H ¥ RTOP (mRTOP)& &3t vl walich.

1 % A9 Ao E yehRo], Ao FA wRl " 3E S22
B35 & AAEA g v A RE WA wAF FEEHQ F9S 38
AT & FAES diAor wAbE M¥skE e =1 AT 1A

WA FEA FL A FEA QL sk o] sHFe] ujdA Alargef wX|
v FEFS dotry] siA vuHH(@AFEA S T Fofstes EE SHES
T RA ATt B2 AT el Ale]sith

ARG 7FEUM e wAbEol webd Sl ' e 2247 2
= AT HA O 2A £ 0 q FEACE Tt wAbEo] e HhH,
A FHAJ el g2 A, F o WA FEACRE FIEI Y wAHEE AN
th = WA FrFow vggE 3t Fry] 8% & FHsE wAES AT
FATHE AFgstae AT A FEH R FAE 85k wAEd vlE)
AMe A RS ZdF R EfskA odv Adoer AT 5 Stk 1A
mRTOP 49 H7l715=0] wel, mRTOP A7 1-291 a5 @MY F524)9 mw
AP Al FRS a3 FAES A 1, mRTOP #<7F 0-19 1§ (WA 5
S wAFEOA Fhe g

Ui gl AR AW 22 el ¥ AusyEe
N9 Abne golg stelmgith A7 thdAEel diE /e A Al
2

CE 1> AT X HE

T &
A g gk d A 2 A F A
) ey 53hd 39
AR : 54
oIz} 58hd 15 95
WA 5ohd 26
Hl At - 41
oA} 58hd 15
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D 5% BAANA welE Axw g7 g5

2 A7 AF Aoz Fost A2 e ATk ‘=oE xRS g
st 290 bl ‘B A mel Z227] % (The Science Writing Heuristic
[SWHD)™ & &3l ¢ d &<t #shs st S8t ws3 A 245 Ad =5
st So|t}t, SdAHEL o] wFE-sH5HES B 7E8A Aok(scientific literacy)
1€ A, F8 A9 2 gigt olslE =& Byl ot ggAEe] v#A
A} Z

3l (critical thinking skills) % AF3AdS SUAZ & A EIE 5, 2013).
‘grA et A7) FE(SWH)' oA FExEe =9 (argument) & ZAE 7]4E
o =2 3}o], I3} (discourse) o Foydt stAEo] H]F(critique) & H 7} (evaluation)
2 E3to] 714 FalAe ARS ol AEALEoT o] wi—sLHo|A] =99
TxE AR -—F4—-27 (Questions—Claim—Evidence) 2] A5 #AZ 73 Hth(Hand,
2008). =, vpoFst F4 ZAE Fd9 o Fgdd AES oliie vsAAd FY
x s Abs| A s)olat 8 4= 9lr),
ek F27] %5 (SWH)' & 38 9 Fof 2
—E Zol oluzgl, @l Hnbe] AX xFZH ol HA|ZA wSg
A0
2]

5]
%8+ &% (scientific practice) 2 £3) AATALS
Au}

|
N
-

2 A #3 7+ (inquiry)
sHA %‘:}. WAV B 8EA AAETE g5 FAle st AdES e A =
b, o] Aol whsh @& Eoulr] flal FEAE 2119 FE4Y 1 FEFE A
WHeks 278 AT 7 s weth oldd =9 g9 wot WAk ghE
A9 watr], 97 W 2] FFS Axe dAEY A Es w71 fs ¢
£ (reading framework) ¥ 7§el Z227](informal writing), ©71% 33+ Z27]
(SWH writing), ¥4 Z27] (reflective writing) % Q°F Z27] &%= (summary

writing activity) & &8st} ¢17] 52 7ol 7Fx]a Q)

‘—_\:‘ - LN
Z Al (negotiation) & =8} &5 FAlof gtk oldlE HIAA F= IS s,
S = 4o]

et F2Y] BELS HAE olHYEE FHsE ke B4
F& LAFE QRS S, B FH5S WY eflec) 3 AFE GBS
WAzAe] gof 227 HEL Bal B wIg ANg TR 4o 227 dE
2 §d @ 3 zBHolw e =A 07 g}

2}
24 AYow °]~Er°1ﬂ IF(3-47) ZoflA
T st %A (learning community)
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3) AA =
(1) v)TA A28 AAH(The Cornell Critical Thinking Test)

Ao AFEE Cornell Critical Thinking Test(CCTT; Ennis, Millman, &
Tomko, 2005)% 9=l H|HA A}1a~ 24987 9% A =TEM, A
35 g Ao= Induction(AHZA AFxd), deduction(9 & Ala1d), observation
(&4 Abar"), assumption (F&7 /‘}i’a) o] it} o] HAMET 7Fd CCTT
—Form X& %2589 48hdR e tdw 28d7A] dAyE2 B3I AlgHS =3
st Qe RN, F 71 “’ﬂoﬂ 501 Al ARte] @ T AElE A=

T OEAES A ERel wWE A U SR S 2 7H% VEES QT o] AT
Al &g CCTTE Form X E?ﬂcq 141*4 AR L= 6704 .90%0 Aow &eA

itk 3k & v|#A AlnE ®H AE (Critical Reading) o] AAAAE B, A}
3]st #oko] Critical Reading ¢ #3741 .60, Logical Reasoning Test®}t
Watson—Glaser assessment 2= ZtZ} 50, 419 A#ABA7 &= Aoz e
o} ®ak ol Otis—Lemon assessmentQ}L .74, Houghton—Miffin Cognitive
Abilities verbal assessemnt®}i= .53, SAT & A5+ 529 FHAAAE Hol=
Ao g YelY, Cornell Critical Thinking Test7} A& 4= g1, BIH =7 &
AAL =9 FHekal v
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7 W oo TG = 9 AAT 2de Alvetes okl Wk 7|3t
solle A Ao Q= AA wAtES o R fadks AATOREAN WAER
stolw EA 3 227 % & utEA AA & 5 e E wSelv

A TR 193] #3F #9 AbE #8ste] A #gr 2247 & o)
AA HEE ST Aol Fojste AEHEH vuAw Stuo wAbER stolw
871 x8} s)Hel SHERE stolw HlEA AtaE HAMS AAEtEE Sl
A= v rmit} 53kste] AAtel Al vldA AbaE HAARA| 9} A FHEEE )
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Zatglot, vbep AFA7E Aol Fofstar e wAE SAE AHskA AAsta
AA Fetrkar dekET, wakge] golE Tkl TAE ewtEA AA & 5 9=
5 Eobdth A7 AE wAE S AP ke BES HlTeR Skd Al
& 7HA3L, mRTOPel whet wAabe] =38 was E46klnh. 1§ Hiko] =9
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B oATA £RE v g BaE P40 mRTOP 5 A% BAZR
% SPSS 21.0& AMgetel Atk FAE AR ASRT A2 ARE
ASFn UeA sgel A4 Asks FEstel bt ol Btk o ATl
AR ARE 201095 2011de] A SRR ARADI 9 wPwre)
S FEA 49 AR BAANY, ARAD WA A FEAA S #
ofgh SIS WWA Alne g AR, AFAAE Batel WRaslT,
D gslel Folshs SIS vwA Andg AW, AFHAE Bato] s
A AR A H EAE s
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RTOP H2 .714°]a vlu 2] wAF mRTOP Hi2 04562 F
ARoZ Fou|st o]zt = Aoz YElRTH(£=21.61,
. b apelE FAst7] fste] AAIs a7 (effect size)
SAolM = wl$ ¥ =52 @377 (Cohen’s d effect size = 1.476) 7} LFERS T
ol ©HA HE 22 s & AAE FYubo] ArjehA] ok F ke BlsiA,
‘ o

N Hey wol st lae orldith

<E 4 AHEES, HuHH 7F Sl SER WA SEH Y X0| 25
T B EFAA} t )
Ak 714 625
21.614(.000) #x
v et 045 143

#*p<.05, #xp<.01, #=*xp<.001
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FEH o7 FYsted e, EFuguy 25SAEY vRy Aluge] wA=
G dotry] $8) <E 5> ol AR - AAFAHALE A S B4 B Z
2] BEE S A M FEA 0 FAT ST @i S vwd
APRLE A 3456, @A FEA OR FAZ SAd @i A5 wwd A}
18 A4 34.00 oF EAHLRE FowEt 2ol 7t veRA] ekokth. ARk S A
2 1d7 AAF olF S FEA 0 2AT SAF 2 S wwd A}
08 Ga 3978, WA FEA 0% AT 4u% wA A5 wnd Aw
g At 34128 BAHCE Fond xolE Btk AAIH zpolE Lolr ]
et AAlgt a3=7] (effect size) SHANAM= =& 7Y a2=27](Cohen’s d
effect size = 0.728) 7} YEtETh ol &3 & o, &% 73 227 &5
A FLA Ql B 8T AP vEF Aoy A g & adrt
= & F Utk
<HE 5 APM - AP ZE FEO| O E H[EE A DY BF X0] 45
FE | A A o g | EF AR | ¢ gRARD
R (‘E:E;j) B 356 5.83
A A} —-315(.754)
Wi = 2 34.00 6.33
0] 7] (N=17)
Aare F34 s =eA Al 20,78 13
(N=37) ' '
A AL 2.551(.014)*
i = (;:% =4 34.12 8.37

xp<.05, #xp< .01, *xxp<.001

<a¥ > Y FRA I m} FEA 9 AGe nay Abag J5rt
FeHE AEE THER Bojgrh S R4 9] Al FEHEM=5.00,
SD=5.55)7} ‘WA FEA F4 %Jvu FFHE(M=0.12, SD=6.22)°l H]a)A]
o ZJow yewor, SAHCR Fouisk o7t e AoR YEEHT (=
2.89, p=.006).
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B A5 A7) 4w B # | ER AR | REA5D)
sy FRA 54
14.94 3.11
(N=37) I
AFS A} 2.109(.040)*
TA ZEX‘] A
AR FEA 12.77 4.27

(N=17)

xp<.05, #xp< .01, ***+p<.001

<a¥ 5> B FER W wAb FEF £ A AE Abug g5t
FHe 4EE aYEe 24 59 Qe FPHEM=2.46,
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2 o7 YEbde gk zpol7k Sl Ao R yebgth(r=2.57,
p=.013).
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Ay s 947, WA FEA O FAE £ wd EY AdgH Aba
g HAee 871 ox FAACE fFoust xto|7t vrEREA] gkttt SHARE FAE
1dzE AAst o]% gy Fr2’ ox FAE st A FEE2 A7 Alard
Aede 1119, ‘A FE4 o2 FAE 73S wd A2 A93 Atne 4
T 8.18% FAASE fFou|st xolE Btk AA AR zo]lE LotH 7] 95k
AASE @33 7] (effect size) SN 2 =59 a3737](Cohen’s d effect
size = 0.892) 7} YEFSTH O]%— 3 = oW, g4 3E 22 @5s 3 F
TA <l 3o &85 A d9F Aty e o & a2t s & F
.
<E 7> APE - At ZF EEO| ME AYA At Xo| HS
TR AAF A7) < g EF Hx} t (AT
A FrZA wA
(N=37) 9.47 2.37
AFA AA} 1.011(.317)
IAF FEA wAl
(N=17) 8.71 2.97
A9H At Ly o
Sy FEH 3
(N=37) 11.19 3.79
AV AR} 2.899(.006) #x
_u_/‘} ZI:;H ﬂ/\al
(N=17) 8.18 2.90

#p<.05, *#p< .01, #p<.001
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FAEE AEE 2R Rojerh B R4
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p=.025).

J_,Cﬂ
oo
2}
)
Do
o
J
—
=2
=)
)
2



119

2l 0] 24

A

q

2

f

il
[}

4 A58 b

S

s
=y

‘ITDL
AEZHA

DA FEE

=2 EA
=

o)l
=

=
aFk

st

o] A%

2 2=
A=)

=2
[
=

Rl
Apal

ol =]
12
10

5
-

=

|
2]

S

4) =

2ol u]x]i=

|

®r
=

7

i

—_L
=

rearh g7 e

<]

A

=
=

4/\]_

e}
|

./\]_

8>3 ol Abd

hya
ar

_‘H<

3]

ofr.7] 9]

o)

=

re

X

o

o)
o]

Tor

skt %

Aol 7} YEhdA g

T

k)
il

o]

o

i

= 9247 EAHOR

S|
=

=)
==

)
i

KR

)
A
gl
T
o

®
=

oo
o7
P
Tor
<0
=

%)

o

A
iy

10.44,

.021(.983)
.667(.508)

t FFYFT)

a0 o

}.Ol H=

2.09
2.77
2.51

3.52
xp<.05, #xp< .01, *#*xp<.001

HolA] gttt

=

=

Aol

T
9.25
9.24
9.88

k)
gl

10.44

A
CETEER
(N=37)

i} FEH 24
(N=37)

W} FEA W
(N=17)

(N=17)
B FEd 1A

T

a1
=L
[o13
=L

A

A A7)
A 24
:C])‘_

A

3 % Awk gtel BAAOR fojv|

Vs

9.88% ¢

<’ 8



> A FEAT A WA P
FHEE AEE JHEZE HolFEr g4 F

‘WAF FEAT Y Jue] FAAHE=(M=0.65, SD=4.03)= FAF
O &2 fFYngt FFolA AfolE YERAl oSk

e RSt ey

102 2

10 /
RS / "".
96 //
o S

~

9.2

B8
B.E T 1
AR A AP A

<A 7> AE ZF EAH ALE Yol X0[HS

227 &5 & g FRE 52 ‘At
T2 ox Syt e, STFuSUY 2TV EY FHA ALY of vx=
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<Abstract>

The purpose of this study was to investigate the effects of an argument
—based inquiry approach for creating a student—centered classroom environment
and its relations with improving the critical thinking skills of students with
special needs in such a classroom. This study will also introduce the Science
Writing Heuristic (SWH) as an argument—based inquiry approach to the field
of Korean special education. From forty—eight public elementary schools in
the American Midwest, twenty—four schools were designated as the treatment
group and the remaining as the control group. All students had special
needs and were in an inclusive classroom. Students in the treatment group
were immersed in a learning environment where a strong emphasis was
placed on student—centered argumentation, while those in the control group
learned science in a teacher centered traditional manner. Teachers in the
treatment group that use the Science Writing Heuristic (SWH) instruction

as an argument—based inquiry approach tended to create a more student—
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centered classroom environment, while those in the control group had a
more teacher—centered classroom. In the second part of the study, based on
analyses of their performances, which were video—recorded, the treatment
group teachers were designated either as student—centered group or as
teacher—centered group. The students of the student—centered SWH classrooms
showed a more significant improvement in their critical thinking skills than
the students from the teacher—centered SWH classrooms. The student—
centered argument—based inquiry approach emphasized dialogical interactions
among students and their active engagement in scientific inquiry more than
the teacher—centered argument—based inquiry approach. The former approach
provides meaningful learning experiences through argumentation in a science
classroom, and will contribute toward building the critical thinking skills of

students with special needs in Korean elementary schools.

Key Words : argument—based inquiry approach, science writing heuristic,
critical thinking skills, student—centered learning, teacher—centered
learning
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