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9 skEAbEe] wEt A2y A figt oldlE &= U= WRE opue}, v]HA Ak
(critical thinking skills) B! A}3]Ad mst F4A1M 4= Qo ‘&4 38 F2A7]
5 (SWH)' A AxHe =9 (argument) & AE 7|¥Eo 2 @3} (discourse)
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<9 3> 2 Ao ARESE =oE A= & g5W o] BEAIR &
Qe ‘g7 e S22 T & A¥E AR, AR AYE v
5(2013) 8] ATl AAIE o] Qltt o]= sHFo] Fofst & e I8 =9
g5 THORE ok HoFE Aoz AAZ AFPAC sgwel st A7t
489U 79 e dSHA BT v AFAES Aol Fojske 57
79 (Cluster) o] # A} (Cluster leader) & &34 Aol Folst= guwe] wALE
% otojm o] AP el Adet wrE v 7 UAEF WA HEtay W,
371 W8 o5 TSk w2 AEs 2AS Alwstes et '®A
Heh SV Fg > g A Y ARE wetel e EHE SRE 2227 EF
ofe}, @GS Hshe B d FolA 2 5 Foll AA oy A WiEEE g
o, #HFo AAZ FATE 7HA AL Sl FAlel ek A A4 (prior knowledge)
= B9t A 9E e Esolth I vy ¢VgES gAlEe] AdEs
3 o FFY ZAE AEvE T4 A a5 A meTh ol
sk Al 210 FEY 2AVE 3 2S #@se Hgo] oy, vuE Fl
HR1e] FE5 TN AU, AFAQD HE A Ag SEete HHOE, WA= &
Asol 225 dddo®w st g/, w54 ¢7E F8 dd
Big Idea’ & olai& & A =8t} w2 @A =S ddS vt
W, A¥E Tl =2 FEH A7 ol9A @Ede] ‘Big idea’ & ©ldst U
EEes = 7 YA, ddEs T 2919 Aol ojwA WEvF HAEA T Wb
A4 2271 s Sl FAe did ol E AsiAl7Ia, AWrAQl g5 Ade
HHds A ol mARE wheksh v A 2227 des Fal sHEe WA Alw
7F mop Aad oz dojd 4 it

B#A Al g AR Ao Abgd 74 vj3-4 Alarg ZHAF(Cornell Critical
Thinking Test: CCTT) (Ennis et al., 2005) & 4utHQl n|#2 AlueS =743}
71 1%k A S EA, =L vRA AlaEE SAst7] flEiA @A wl=ellA
g AFEEI k. HARY S 9Yel= Induction(AHA AkaE), deduction
(A=A Alar=), observation(#H&A Ala1®), assumption (FE A Alar=®) o] Ut}
ol: ¥ 77 T Hae AR AlY (257D, A9H AtaE (247), #EA AlL
#2473, #44 A9 a0 elvh. AAMET 7Fedl CCTT—Form X %5381
48hdRE gy 28d7bA] HAEe] vlwtd Augs ST e ETEM,
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B 2~ E (Critical Reading) #8] A##AIE B, Aks] 93 #ofo] Critical Reading
o] A#FA= .60, Logical Reasoning Test ¢ Watson—Glaser assessment
o= Z42F 50, 41 9 AdaATYE Sl Ao R yEhth vk olye}l Otis—Lemon
assessment2}+= .74, Houghton—Miffin Cognitive Abilities verbal assessemnt
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A =} 7] 3¢ Y &
o 20109 9€ F<& ~ _
CEREY 20114 62 2 BT A8 2271 3
; WA A2 HaE
AR AL 20114 8¢ o~
CLELR FE) 20114 99 % (e 428, 994 A3,
’ A A, F97 Abae)
5. XI=2 Xz

of d7relld FHHE nAA A s g Ay FAZEIF SPSS 21.0+
AbEste]l SAl Agstaltt. FAE ARk A5 H A5E Agsta v
A gAY Mg AdsE &ste] o 2ol AT o] Ao ARESE AR =
20109 H 2011del AX A= SAAF9] v Auds 5467 918
A zmd B2 Al B AE (The Cornell Critical Thinking Test) S 835
o FAETTE v Alae Ao mX= myE HAFsh] St A A AE
A vlugdee] v Abay HAF AdE vlwstla, 1393 A4S AAE o
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AR AL WA AL XS, A4 wpst 227 BE L AN oF
v spel AR wE ALae 2} 4 <E 3>ef ek mhsl Pk,
<H 3 Ae - dlw FHEEZF HEAE AtDSE BF X0 435
8 AR A7) Ao A7 | wead |k GI50)
A AT (N=404) 37.532 7.8295
AP AL —-1.75(.081)
] 1] LA H(N=336) 38.512 7.3228
sy
] A E AT (N=404) 42.894 7.7123 _
A57A} 2.34(.020")
1] A4 (N=336) 41512 8.3280
AHAHN=53) 34.491 6.0084
AP A} 270791
Eug wgA H] A TH(N=41) 34.122 7.4371
Ad 27 5 ) AR AT (N=53) 39.075 7.0842 )
AFAAL 3.96(.000™)
H) A (N=41) 32.829 8.1973

"p<.05, ™p<.001

A oA AAHG] HEL 375303 Hlw AT 38518, F AW 7k F
o Age FY%E 05 olFew FAHCR fon
stAIRE gt wpEt F2AT] G & 1R AAE o] 2] njeE Aba
dob Ay, AAQG Fd2 42.890]1 HwAHTG 41517, F - 9] F
T HAae FAHSE Fov|st ztol7h Sl Aem YetH(p=.020). AAA<l
FS dolrr] fste] AAE a7 (effect size) FHANE= 2 £ &
#37](Cohen’s d effect size=0.690)7} velwtth. webr] E3eFoae] ‘&
A sk 247 EF 2 dRkEhA el ARbAQl njiA AfngS FAI7IEY &
7F l=ol A=A

S5dst w52 Aol a7HE= E A A old AFATE] B 34.49
O]_L Hlwehe 34128, 7 A 118 B4 HAee 2% 056 ooz A4

Femst 2fol7t gl Ao® yepwth. g&gh4 3 F27] @5 & 14zt

’é’\]f& o]%9] H|FA Atay HyE dokd Ay, AR HrE 39.080]1L v
ek 32.83%, 7 A 7k Hit A TANCE Fov 2ol Qe Ao
L]-E‘r"”ﬂr(pz 000). AAAQl s Lol y] fste] A a3177] (effect size)
SANE w2 =79 a3977](Cohen’s d effect size=0.698) 7} el T} b
el ® A HE 227 & & S5 WS4 Aol eqE e s
AREA R vl A AtnEs A7 =d a7t sl AR EH AT

O



<Y 4>E BES SAE ABAW, v ) vy Ang g 4
58 wolzth WA Aw A4 A BTH B G20 BF S AN A
o BAACR FolnF £EEe oAW, 23 AWAWY Fiel 27 o @
A e SR 1UZE FAE AAE ol Feli Roule pEdd AP
of Wito] A JEHES o 4 Ak wa TelA g} o], ABAwe] vwA

AbarE 34 (M=5.36, SD=5.87) % vlu o] vi#4 Aty g (M=3.00, SD=

38) 7t fefust FFeA AolgE HATH(=5.237, p=.000). 5HI w3
Aol e HE HE] A " A A F27] % & AAS] A |
ARG vy A Hato] AL st AN 1d7F FAE AAS
o] Foll= Fonlgt FEolA] AFATRL] Hto] A UEtRSS & 5 ASdTE £
oA 9 o], APzl vjwA Alare @4H(M=4.59, SD=5.32) % ¥
Hl32A Abag A (M=-1.29, SD=6.22) 7tel] Fu]dt 3o 2olE BIT(s
=4.931, p=.000).
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o] AGA Atad HAF Ak <& 4>o] vERd we} 2t

<E 4> Ao .dlw Hok ZF A AlD=™ X0 AS
T AAF A7 At B EFA | ¢ 3 (FY5ED)
A AT (N=404) 13.770 3.8770
AFAAA —-1.17(.241)
‘ H 7 A & (N=336) 14.098 3.6837
oI nkahAy
, A AT (N=404) 15.715 3.2938 _
AFEAAL 2.43(.016%)
H) A (N=336) 15.074 3.8969
AHAF(N=53) 12.472 3.2617
AP AL .39(.700)
=95 747 v e (N=41) 12.195 3.6553
A 87 _ APAHN=53) | 14.755 | 3.3103
AFEAA} 4.94(.000™)
Hl A (N=41) 11.171 3.7142

"p<.05, ™p<.001

& 13.770]a v 141002, F FHxt 39
2 SAACE fFong zto]7t Gl AOoE e
= 1493k AAE o] %9 A4 Atay HAeE dot
15.720] 1 Blw g2 15.072, F A 719 %‘ﬁ @
F xpol7b Sl A0 YEETHp=.016). AAZQ Y
dolr 7] 95kl AAG @A (effect size) FHAME T F79 iﬂriﬂ
(Cohen’s d effect size=0.540)7} WEFST} wheha Eﬂf‘i}ﬁoﬂfﬂ-ﬂ Bt ys)
=227] &5 2 dhitshe] Add Atug s A7l d AT sel A E S
S¥st ws7F Aol o= HE Ae A old AIAHTY] Hib
12,4703 vlw kS 12.20%, 7+ JAd 7He] HH A5 7% 05 o]o=w F
AR w Fenst 2ol7t ¢l Alow yeteth ®@4d 3 2] & S 1
Wb A o] 8] AgA e Hegs dobd A AP Ee] 2 14.800]
I ovluyge 11177, 7 A 119 Fd fdaee FAFCE Fon g zpol7t gl
v A0E YERET(p=.000). AANAQ s dotr7] fete] HAE g377]
(effect size) FHAAN= =2 9 @377 (Cohen’s d effect size=0.695) 7}
et th ok @t EelA e ' wter 227 & & 5 uSA A
o] 875+ Y AdA Atuys A= 23Ut 9l
<19 5> dnkshEo] A4
HojEr, ®arA e 22 s

[e)
T
Hr She 220) B2

mlo



2 ofyXAnt, 938 AT Horo]l 2T o WAl yERATh AN 1dzk

t FYu FEo AFAGY] Hol wA e eS &
oAt =S el o], ARl AdA AtnE G M=1.95
SD=3.74) 3} nlmHdol AYZA Alug &4 (M=.98, SD=4.02)7te] Fonst 5=
Folld AolE BAT(£=3.395, p=.001). EEF w7 o] Q- H: YE

> ol FN
2L
it
>
>
ot
o
-
-3

N

o A% gTH B F2y) BF % A3 Aol A v oy
5o Gipo] Ao BT ST 19 FAZ AN olFolt fJuF 17
oA 2B Fito] ¥ »}E}MM— G 4 99k o AN Bol, 47
vl wlH Abne @(M=2.28, SD=3.49)% vl wlwke] vwH Awe i

(M=-1.02, SD=3.30) 7tell F-2Ju]|3t oA 2o]lE BHATH¢=4.663, p=.000).
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125 1 0
AEEA AREN RN NEHY

DRI 9% 384 AAeT 34

g 5>  MF-HIAT 7H AL ALY B RO HE

shpeliel gTE Be Gy
A% 7o) Aedd Abnd 5 Aol e Sskel 2 Awe A PAb 9 AR

AAbE AT,

‘BrA mer Z2A7) g% & AAF o)l Al sty AAdF AtuE AHAF 2
S < 5>l Uehd vibe 2ok B4 ol AWPW FFe 10.36015 v
@2 10808, 7 Jd 9] Hit A Fo% 05 oo wE FAFSE {9
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e o)zt gl Aow
Fo A Atmy A5E obE Aw, ABAW FEe 12,
12.20%, % A% 9 B AFE o143 FANCE Fov ol gl

2 YERRT

S35 w53 Aol aFEHE FAEY A A old AIPGY FA
9.30°]2 Hlw TS 9.29%, F A 1] Hy HA4e Fo% 05 o]do=w &4
HoZ fou st xol7t gl Ao R yErwtt g A #g S22 &% S 1d
b AAgE o] 20 A9 A AlnEY F4E dobE Ay, AFAGE] HAF 104701
Hl A 9272, 7 A 1o Hi A4 AR Fou st Zol7t gle A
o2 YERT
<E 5 Ad . A ZF ASA A= X0 A4S

T AAF A7) Ak B =82 |t 3 (Y5
A AF(N=404) 10.361 3.3369
AP AL -1.79(.074)
] B A (N=336) 10.798 3.2545
SIE a2
_ AL (N=404) 12.517 3.8129
AR 82(.414)
B e (N=336) 12.289 3.7532
AHAF(N=53) 9.302 2.5839
AP AL .02(.988)
=g 54A H W (N=41) 9.293 3.1324
Ad 7 9 ) A N=53) 10.472 3.7138
AFFZAL 1.54(.127)
v w g (N=41) 9.268 3.8080

<I¥ 6>v 4Rt A3, vuydd 1o Ad9F Aluy Y AEE
HoFE G ey g2 5 S AAS] doe SAFeR foudt o
2 olyAul, @3y AT Hyo] 2F © @A veRgkdnh A 1397 A4
5 AAS o3 = FYu|st £F2 ofyA Nk AT Fto]l =4 YEESS
o 4 Tt sk - A gl o), AP AdH Atay G (M=2.16, SD
=3.43) ¥} vl A9 Aty G (M=1.49, SD=3.47) el v gk

oA AFolE RAT(r=2.612, p=.009). 5EH3I w52 Ago]
A5 " g 2227 G & AAE] dele A PG v 5}
Hato] A2 sttt AT 197t FAE AT o]Fe= Fonst oA
APPEe] Faro]l =4 HebSS & F Ak AR A G vjdA] Aoy
@ (M=1.17, SD=3.30) 7 Bl yg=te] v]a2 Abag P (M=-.24, SD=3.47)3t

-
, i o
o o

w w4
lo fo iy

S o
=



=]

of freln|gh oA 2tolE HolA| dth(¢r=1.698, p=.093).

AT Zl
== AT ==t 470

13 108
125 4 104 A

/ IFI.Z /
r:// 98 /

103 05
( A
10 1 /
85 9] (_ —
¥ 9
g3 88
B ' 85
JEEH MEHL -
R 3N RN MEAM
Aty Sus w8y Ader S
<J8 6> A -HudE ZF AGH AtDH Sk A0l AT

4. ASHECH HOEE ZF &EA Al Xjo] A=

A EAA e " A #E F27] d & A ARG AAsHA]
H WA e ghe] s Atay 58 Zpol& HASH] flste] 2b ko] AR HAp gl
AR AALE AAsE T ' e 27 EF & AAgE o] 5 dnlk g9
HEA At HAF A= <3 6> vERE wikel 2ok T4 o)d AR we] et
< 10.280]a HlwAEE 10.500.%, F A 19 Fa Hoe F% .05 oJdew
FAACE fFou|gt ztol7t gl Aow Uewt @97 #g I E% &
1Az AAeE o] -2 ##A Atuey HaE dopd A3, AT HS 11.43
ol MY 10.95%, F A e Bt HAge SAHCE fFoud o]t
UE Ao E YEFSTH(p=.037). AAAR] s gotrr] fste] AAIG a7
(effect size) FFANH+= T3+ +79 &HA7](Cohen’s d effect size=0.375) 7}
ek th webA @ sel e ' 3 2227 g 2 ANre Al o] pEkA
AR S A7) =d a7 lse] A E AT
A3k w4 Aol 9FEHE BES A A old AIAHE] Hir
9.450]3 vH|ZHAEL 9597, F AW 9 H4 AL+ % 05 ooz &
Aow Foust Aol7t gle ASo®: yetwth. ‘®©924 #E F27] &5 & 14
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b AAIgE o] 3o wFA AluE HeE dobd Ay, AT F2 10.600]3L
Hl WA 9.222, 7 Ak 1+ 4 Ao SAASE Fon|st zpol7t A= A
O F YT (p=.012). AAAR] s dotr7] fsto] g a7 (effect
size) SAAME T £ @337 (Cohen’s d effect size=0.469) 7} LEFLTH
L2¢ 2 O IR e e e P ) B S e R S 7] 2 53 wsA A Yol QT EE=
S o] whEA AbarEl s A7 @37 leol AR EH AT

y
1%

(<E 6> Ao . dHWw FE ZF ZEAE ADH X0 A
T AAL A7 ek Bt EFHA | (Y
AFAF(N=404) 10.275 3.1593
AR A} —.99(.323)
_ H 7 A (N=336) 10.497 2.8921
IR
. A AT (N=404) 11.433 3.0199
AFEAA} 2.09(.037)
H) w4 (N=336) 10.952 3.2246
AFAL(N=53) 9.453 2.4539
AP A} —.25(.805)
=W 797 Hl AT (N=41) 9.585 2.7292
Ad 27 A ) A AT (N=53) 10.604 2.4522
AFEAA} 2.55(.012")
H @A (N=41) 9.220 2.7974
"p<.05
<Oy 7> dutstA s AdAG, Hlu e 7He] #AFA Aludy A ARE
HojFEoh, ‘©@4 g Z27] &% S AASH] dede FAFCE [Fovsk
T2 oty nk, o3|y AFHT] FHtol g vl 9HA e AN 1dzE
FTAE AAIS o]Fol= Fougt FEolA AP G Fto]l =4 HEHSS &
T AT sk g Al o], AFAGE] #EA Alarg P (M=5.36, SD=
5.87) 3 Hlmy o] ##AH ALy g (M=3.00, SD=6.38) 3ol FJu]st =Fof
A zfolE HATH(r=2.884, p=.004). 583 w54 A do] Q3= gAY A5
G st 2247 &5 S AR el FAACE FYud S ofY
Ak, @38]d APl Fo] 27 o WA vERRAT AT 193 SAE A
Algk o] o= Foust oA ARG FHo]l =4 YEHSS & F U
oh sk TgRle Al o] Adwke] wjd Aty 4 (M=1.15, SD=3.16) %}

1 =3
H Ao vl3-4 Alag A (M=-.36, SD=3.21) 7ol Fn|3t ¢ A x}o]
= BRYrh(r=2.288, p=.024).
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FTA o)l AFATES] Hr2 29301 vl TS 3.330%, 7 A 7R Ht
Ars vuygae] Faro] FAHSE 2 A0 Yegth(p=.001). E7+% 43t
=227] & & 1dgF AAS o] 9] FE4 Alary HeE ol A, 7 e 3
o Zpol7t FolEo], AdF o] HS 3.52011 HlwHGESE 3.60%, F H&+ 7+
B Are FYE7F 05 olde®m FAACE Fou| gk Aol7t gl ASRE e
STk AAAQ LS dolr 7] fste] AR a7 (effect size) FAANAE
F3F 2 a337](Cohen’'s d effect size= 0.361)7} YElSTE wpebr] F3hst
wolAe gA 3E 27 5 S dWe Y FEF Aty S A7
a237F el A AT

5 wS% Ado] o7y FEY A FA ofd AIHGE Hd

S

I4= Fo % 05 o|to=E &

) "7?_‘5_]'— :21/_;\‘7] %%, % 11&
A ANG o1 Fe] FEA MY HE
HmAge 2902, F Ak 710 FF HAi o A3

A AoZ e

<19l 8>e A Ase AR, v ko) F2A Alng @4 4EE
uolEth WA W 227 BF S A Aol FANCE fAvIE 5
FAA AEAE FEol WA vehgslth SAW 19 FAS ANG o] Foli
Solvl A e Aol wolth wa elN g Lol ABAWRY FEA A
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T M=.597, SD=2.01) % wuygee] F£2 Atny FFM=.277, SD=2.21)
fomsl oA zxto]E KT =2.059, p=.04). E¥3 WA AYo] &F
) 73% TA me Z2] G S A dells BAIFACE fov|
ol A AP Hato] BHA YEFESITE AN 1WA FAE AAIS o] F
Q3] AP Hatol 2w A UEtRSS & 5 AT T3 2"
o], AR H|FA Alxy FF(M=.45 SD=2.07)3 Hlw e H|#H
Abare g (M=-.37, SD=1.85) el fF&ngt oA xolE BATH(r=1.988,
p=.047).
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Ao Aol Bddte] =8 E AAlekd ol e
A, o] Aol 8t FPA o] FAZ AR EatA] 38 G247 g &
E=oE Axst ' sk 9 stuE S 40 g5 33 B (scientific
inquiry) &) A2 AP distd] J 328 (dialogical interaction) & ZFEsh=H],
ol 2w FFsol AgEl dnt Y SEst w4 A oE Ad
g e Eeg FAY ol B4 #HEery] s SA7F g8
=9 H#A Aty Fxe] Ego] HAthE AT (Keys, 19995 Rudd, Greenbowe,
& Hand, 2001; Hohenshell & Hand, 2006) ¢} @W&hS sk st} 53] Hohenshell
7} Hand(2006) &) AAFox= g7 138t 2227 &% Z=A7 SHER stol & 7338
A @S FXAAAT FAl vHA A s AAE 5 e IslES Alesta
N Ae®E yEy, olgst =S Fok o Aol v upel 3ol
A= vlEA AtaEo] FXE Zlo® WAl el Ut SRl ofuet
583 54 A 27E Ad AR A TF

re
e o,

::I,

FTF

5 e THE Sk Qv 1YER
F 2ae SASClA BF 2 e o= SRS s Azl 28
s 2l FE7F vk 29 oulel M dnk sy Bl SRt ws A A9 et s Ad
s el SAEE dehd gy e 227 & 2 2estu S
oM &gstrlel A TAYHl & ¢ Y. 2T u FHSH ATl
ST wHH A o S =95 A B3 gde5fE Tl At s
I A He o]Fo] FARES AEsA duk 58 usH Ad o= Ad



=
=

=
=

el 4

=
=

H -
=13 6_‘1—}\§

o]
=

’

= kel T 27

b
#

xS

X

2)

=2

g N4:
=2 OlZ 2 dH(H152 2

6 S+

30

W%Mﬂ T o
oﬂumc ;ﬁﬂmﬁmﬂfrﬂo.
).A_uo X X TR D e o
SRR ﬁ%ﬁrﬂga@ﬂ R
= P = = X o7 ) - 3 ot
S _— ~ o7 0 &moz_.oETLl,o
Q -2 <|m ™ ,%aTxﬁuﬂ o = ]__oio
' o ._Q%ﬂwrjm 1%1ﬂéé%o% T
ﬂu',ar ﬂ)AEﬂoﬂﬂ%ﬂ ) EN T
LlﬂaﬁELWF — et ﬂg_],oogeo © <
JOELHZO.meﬁO#EX,OI\lFHﬂ‘.Oﬁ Y ﬂwﬁ rl \_nwwa FMO],M,Aﬂ
am&wmwmw.u &:or%s_? or_ﬂ%%%ﬂ ~ _ﬂﬁ%&,
MW_#oxumﬂwmﬂLﬂ .;&ﬁ‘mqﬁiaorza o ﬂeﬂ 9 é_.dlm
mﬁwmiloigamm@ ) %5,@%%%@‘ % s mdxz
S 2c5ﬁﬁ1ﬁ,d1 Rz NE Y _2171@.
Zo | © ZA@lHa‘L%_E@A NG e _Jﬂﬂ'ﬂu
) i w S Em o F LT M Evo i "B = =S ;U Emo No ol —
g T W OB N A= ol i L%Nel:eqn T o ey
iﬂoﬂmV:LmMﬂ%o%omﬁu?wﬂﬁvﬂﬁmLLmr == ﬂauﬂio
il @mlomomnﬂofamgﬂw%otmfw N
RPEEEE S e bt SiE L s Zrin
o X o ﬂédn] w2 o
#ﬂ?ﬁ%ﬁwmﬂ@ﬁm%mﬂow%iLf_vo ) N
~ o _ ol X - =
CTrITETCY EETETIEL 5oprrs
RV @%@mﬂiﬁﬂéqaz g L)
aof%zﬁﬂ_ailazolé 7L1x%oxﬁu 119 e ] =) o
%%ﬂ%ﬂffzﬁf7m%o%‘ar.owa ® Mo ReE
Jlel . “ﬂﬁu . f
Motﬁoﬂm__._lﬂ&imowwﬁoL%ﬂszumwmﬂao_e %ﬂhﬂomﬂ_ﬂmﬁo#a
xmﬁ.ﬂ%%vyoﬂ ﬁtﬁoﬂ_z%lﬁmﬁ g T
éu%za} N ZMH,_tATo#%Emaﬂxﬂxﬁﬂr i 910
ﬁﬁﬂ%ﬁ%ﬁﬁﬂ%ﬂﬂﬂ R ws TE T2
; ~ 2 _ T T : —
@?@Eﬂo%um ﬂwnﬂblcwwﬂh#w@ﬁ%%mm éa@r‘%g7
goauuunM%Emﬂ.muL_&omw?ﬂgayoﬂm ﬁ@ﬂﬂﬂ@
:o}l_ﬂomo.mmo %@ﬂﬁﬂu@@ﬂ i T il
}qmiﬁifﬁmu(lfu%gallﬂ;;oi%o_ @_bw@ﬂ@
mﬁ%%‘gﬁpqﬁgaﬁoq%éawﬁa BEER T
sifﬂoﬁ,_@moug o _zﬂﬁoog@ﬁm% < T
_LgaLﬂﬂaL],m]i o T X g < gn o 5 ooy W e
,o_.mﬂw.‘oé CE%Hﬂwoﬂwztﬂﬂwiﬂioﬂdhﬁﬁu Eoﬁuﬁmoﬂau
] . oo DN T % B Ny
N RO T EEMO;%HP7gadl.m_1ormxﬁ£a¥oo# T EaWdﬂ‘aﬂ,ﬂ__
EE J| ~ ;01_ a iy Z#I T Oﬂ! _ﬂuU :ﬁ il 1| m Of
W N JIOM:]xﬁ e oo
égﬁgé+m%ﬂl@} = @mﬂﬁ}ﬁga
zT;oHW_ElLV;oH7 i qzl]Aﬂﬂnxno
K o ol N ) © v ol
o O U
= W o



REE K
ﬂ.%@ ﬂwﬁ,ﬂﬂrﬂﬂ
= < om) Xk R .
M W Emm_ﬂ#x]ﬁx_.ﬂwﬂr%ﬂﬂ
gl 3 7wrﬂqlm_ﬂ R
ool U ﬂ%i]ﬂo Juzuqo T %o it b=
jof ) =0 a3 ™ N 7A9r®§ﬂwnoiﬁ AR oy =
< < M L TR gy R B
]LL v :.L\UI E\m_ﬂ O,.rﬂ,Llc EE] N —_
.mwjm_sﬂ.ﬂﬂaﬁ_E ma_ﬁulﬂof‘ﬂo_sﬁm_,o o~ ﬂoocﬁoﬂ °
< X my I~ ,ulu_ o {n o N < Az NN 0 B N He
=X T dw IS 5 = FEN
lo T pd T i o éoﬂﬁuu B o o W ﬂ”;o_;ﬂﬂ Yo -
]Eo 3 uek ,ullll_ﬂ uAI‘m_ﬂEtm.uEnﬂﬂ_ﬂ _qw‘_btqﬂﬁ o
owo%%}oiﬂ R - 5 5w Bae i)
LjT@yJH@ﬂ ﬂa?@@%&?%% Bk B °
%@ﬂ%go]zﬂqbﬂ,%El@moaﬂﬂw@ gaa‘ aﬁﬁ._z G
o] EoﬁaXlaO.E?qo —_ oTt,_ ml]oTﬂ Lfd.,uemﬁ =
%0 < — o o G DO N O 5 julagerd sy
iﬁ%uﬁ@ﬂ oJ%Az,Eaﬂoﬂ%@nﬁ e
ggww%ga§MM%wqﬂwm e Thow o
@H%%ﬂ%wa@%A}WQwi%%%%a Fox o 5
oﬁl‘mﬁ :.L]r OoTlvAMHﬂ;oqu‘mwlﬂyﬂmMoi]ﬂmmEEﬂoﬂ BT i
ﬂi:mﬁﬁggfqi;;::f PTRE
16 =~ — 0 . o oy 0
Mﬂﬂ.mﬂ@%_o_,mwmmnmmgvoo,mwk%m&,OLM M%ﬂ_ﬁ %
EMM.EﬂuAlqmcEﬂoMHLﬁ_z?ﬂu 1J|M|1m Zm_ﬂi_. Eouaﬂxe =
‘@l ,wArOﬁ__l‘l\rIIIhﬂ ;o‘.#ll\_ﬂmAﬁ;o_Jn_ZA ‘ml;ofl\mﬂ .Z.Ell H,AI
_— gaﬂﬁoc%ﬂ.ﬂ@ R 2o ® e ¢Hmr%
Ea%mﬂ%ﬁumr.meomﬂﬁ%wﬁ%ﬂk%iwﬁwﬁ mﬁﬂqﬁ% v
/T T A ﬁoe1lo = . X 3 2
%Eoﬁkorﬂlﬁi]%lﬂb7o1ﬂ,ﬂl ﬂi&.ﬂlﬂa umAToiﬂﬁll Gy
,o_nogﬂ]mﬂﬂ‘mooﬂaﬁhoﬁvﬂlﬂlomo_ﬁoﬁqﬁ.‘U_l z?ﬂOMﬁQ
Jﬂmﬁ =1 T =1 L T o= oﬁﬂ.@; ES J:._HPLX],DIHL ur 14
LH 3 o/ mr_u | N o o = s o w5 o X 5% LT oy ) x
wﬂ?ﬂ%iaofﬂﬂ o 5 = R of X mﬁd. T E X 2
e - m;foiowt PR Bt a
W = oo b R = B wron T e < b T
om_AlL]oﬂduxaobcmoﬂ_.qukﬁmuﬂxcaﬂOTA,&aqwm%ﬁﬂo@ 5
Lt.nﬂonwwM]ﬂﬂ% 35@ %@ﬂﬂ%%mﬂAl%%oﬂﬂ
;3 <! © 7 A o A xnog ® W o % — ,mlJ w1y o T — o
ﬂwﬂ%%,@Mwﬂw%ﬂz&ﬂquww == oo N W o
_ ) = O L — L;A _ = -
EOWMMQ@}WATATN@AT?ﬂ?%dﬂwﬁwﬁu%ﬁmwﬂﬂoﬂeﬂ&u
N J ]11_ = — ] ﬁﬁu
ga%%m ﬂﬂﬂMiMVg@hﬂ.ﬂ%ﬁﬂqoleoMLﬂfﬁ
X ;&oT]AEﬂmWﬂA.E, and_;ﬂlﬂ&roﬂﬁonumaﬂ
oﬂ@ﬁxa mliga%ﬂnn;a H,}ai H
SR E_ﬂﬂlmﬁﬁaﬁov@%ﬂ
7Ed|§ﬂrm_]ﬂ%%§omﬂiowwau
T Mo o Mﬂﬂﬂﬂ%l
T CE RS



w

08 S=us XM<: 0|2 HHM(H154 23)

43 (2008). 7Ha AlRE us B9 A A AP v Al A 7]ojshe Bl
Ak 9 #e wgeA o &8 S5 Hstw S8k x], 28(5), 482-494.

A< (2002). FaSolAe] vjA] At wSe] Wk A AT, 58, 107-144.

w2 #4149, Hand, B, Therrien, W., & Shelley, M. (2013). =95 Zx3 g8k

>

Fi

uE x5t e #tat 3 A E 9o njdA AbaEate] #@hA A
EFaSAERSAT, 52(4), 411-433.

wd &, &A1Y, Hand, B.,, & Therrien, W. (2014). 84 F=4 wAd3e] g3 ez
27 &wol 2 TP vdA AtuEg 9 oE wRge] JFH e vAE
B EFnSstAT, 48(4), 385-405.

vl §Ald, Hand, B., Therrien, W., & Z&% (2014). =95 Zx3F g4 st5H o
e S T wal 34 2 2 wdSAE bE SFaSud 253 g

23 A4, 156(1), 99-128.
o S 9 25 ARSI Al wg . ARt mE,

= J
=]
to
2
i
o

45(1), 121-152.
HehE, Fa9, 948 (2012). BFE I B2 BEeIA AES WA Aush 9]

=9 Al ds v SxHe S]], 32(1), 146-159.

old%, AAFA (2004). A M EE&p]o] njga Atag e wx= &7 d5718
233 A), 16(1), 63-77.

o], el (2011). v|THA Afae S 95t 8 Eao] i W Agof w3 A

o

S8R &3s]A], 50(1), 69—-87.

ZR17 (2006). Weofstle] A71dd e AstE Sk AVlEset g Ve S 12
BAAA AT, 8(3), 1-13.

HAH (2012). vj#A] Ay ks 9% 9l EE: AATALES TSR A¥ET, 6, 5-34.

Ausubel, D. P. (1968). Educational psychology: A cognitive view. New York: Holt,
Rinehart, & Winston.

Beyer, B. K. (1985). Critical thinking: What is it? Social Education, 49, 270—276.

Britton, J. (1970). Language and learning. New York: Penguin.

Cleminson, A. (1990). Establishing an epistemological base for science teaching in
the light of contemporary notions of the nature of science and of how children
learn science. Journal of Research in Science Teaching, 27, 429—445.

Emig, J. (1977). Writing as a mode of learning. College Composition and Communication,
28(2), 122—-128.

Gee, J. P. (1999). An introduction to discourse analysis: Theory and method. London,
England: Routledge.

Greenbowe, T. J., & Hand, B. M. (2005). Introduction to the science writing heuristic.
In N. P. Pienta, M. M. Cooper, & T. G. Greenbowe (Eds.), Chemists’ guide



to effective teaching (pp. 140—154). Upper Saddle River, NJ: Prentice Hall.

Hand, B. (2008). Introducing the science writing heuristic approach. In B. Hand (Ed.),
Science inquiry, argument and language: A case for the science writing heuristic.
Rotterdam, The Netherlands: Sense.

Hohenshell, L. M., & Hand, B. (2006). Writing—to—learn strategies in secondary school
cell biology: A mixed method study. /nternational Journal of Science Education,
28(2—3), 261—289.

Keys, C. W. (1999). Revitalizing instruction in scientific genres: Connecting knowledge
production with writing to learn in science. Scrence Education, 83, 115—130.

Keys, C. W., Hand, B., Prain, V., & Collins, S. (1999). Using the science writing heuristic
as a tool for learning from laboratory investigations in secondary science. Journal
of Research in Science Teaching, 36(10), 1065—1084.

Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participation.
Cambridge: Cambridge University Press.

Osborne, J., MacPherson, A., Patterson, A., & Szu, E. (2012). ‘Chapter 1 Introduction’.
In: Khine, M. S. (Ed.), Perspectives on scientific argumentation, Theory, practice
and design. London/ New York: Springer Dordrecht Heidelberg.

Rudd, J. A., Greenbowe, T. J., Hand, B. M., & Legg, M. J. (2001). Using the Science
Writing Heuristic(SWH) to move toward an inquiry—based laboratory curriculum:
An example from physical equilibrium. Journal of Chemical Education, 78(12),
1680—1686.

Schwab, J. J. (1962). The teaching of science as inquiry. In The teaching of science,
eds. J. J. Schwab and P. F. Brandwein, 3—103. Cambridge, MA: Harvard University
Press.

Yoon, S. (2012). Dual processing and discourse space. exploring fifth grade students’
language, reasoning, and understanding through writing. Doctoral dissertation.

The University of Iowa, lowa City, IA.



310 S+us Xg: o[22 AHM(H153 23)

The Effectiveness of an Argument-Based Inquiry
Approach for Improving the Critical Thinking Skills of
Elementary Students in Inclusive Classroom

Park, Yung Keun
University of Iowa, Special Education

Kim, Yong Wook
Daegu University Research Institute of the Korea Special Education

<Abstract>

The purpose of this study was to investigate the effects of an argument—
based inquiry approach for improving the critical thinking skills of students
in inclusive classroom including student with and without special needs.
This study would also introduce the Science Writing Heuristic (SWH) as an
argument—based inquiry approach. From forty—eight public elementary
schools in the American Midwest, twenty—four elementary schools were
designated as the treatment group and the remaining as the control group.
The students in the treatment group were immersed in a learning environment
where a strong emphasis was placed on argumentation, while those in the
control group learned science in a traditional manner. All students were
given the Cornell Critical Thinking Test. The findings indicated that those
students who were in the argument—based inquiry approach (treatment group)
scored higher than those who were in the traditional science classroom
(control group). In specific, these students scored higher in the sub—
categories of critical thinking skills such as induction and observation. This
approach provided meaningful learning experiences through argumentation in
the science classroom, and would contribute to increase the critical thinking
skills of students in inclusive classroom including students with and without
special needs in Korean elementary schools. In addition, it will promote
the educational inclusion of students who study in the inclusive classroom
through educational interaction between students with special needs and
students without special needs.

Key Words : argument—based inquiry approach, the science writing heuristic,
critical thinking skills, induction, deduction, observation assumption
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