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o]¢} H]SHAl, Stanovich(2004) & AFLE AJAE 1 ARaLgh AJAED 2
APILE GRS AAED 12 AHE2] A]AEN(The Autonomous Set of
System, TASS)o.& H|w4] Q1A w85 4 FQE st A&siH, A=
gAor 2o APAORE HA5HM, o] FAHL FY EFola, A7,
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HERIA = 2P7] AFal o] RIA RS Qs ik JNd s
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2t s stk SFARE WERRIA = bl whet Q1A 9} ek Egof gt =
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= ouE ARgElE AFE Quh WERQIA] Foke] Azl Flavell
(1979) HERIAE 1) 7HAA A (R212] Aol gk Aldolut
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AAJe Fsk A2 3 AR HF& 7 ]3} %Zﬂé}h 9o
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S AA o9 FLgE AAA7}e J&TE A Aotk (Pressley & McCormick,
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2) HIEA At1o| JHE

vl Atael #ee AFe HE, wssh At 5o thekdt ok
A o] FolA gk, wEbA vl AbaLe] JiEER Shapel Aol whebA T}
oA vehdth vlRA ARaLe] gak= oF 2,500 A AdEEH RS S
H7RA Ase] 22 5 AARE 2ol HEO njed] Akl Aok
John Deweyt}t. 1i= How We Think(1910) ¢A] ofo]tjoie} AR E
T4 07 Wolzoli= UNkAQl Al (ordinary thinking) @F 7+E3}7] ¢4l
" A A}l (reflective thinking) 2H= 719 A713Ich 7+ w94 Ao s
‘om Aldold 7P| A2 Aol diste] 279 A9} Edetazt
ol AEs ete] AS2ola AL E ZAAYA uEE B A7
olgtal Fh(Dewey, 1910: 6).

Edward Glaser+= 1941 "An Experiment in the Development of
Critical Thinking"& &%3F1 Watson—Glaser Critical Thinking Test&
st om 170 583 Watson—Glaser Critical Thinking Appraisal
(1980) = AU, Glaser (1985) & Dewey?] olo|tjolE 7|x= 3
A, B At E O HE @ A4, Q@ 7lsY HIAR Bt Ba
Atargk 7iQlo] Addste EAIg e gl neletE e HiE, =
A gk A el dis A4, aela = A Wle A8ehe 7
2 AR, “Bl3A Ao of| Aldoly FAstE A4S IA
st S78F 240 AAskE dEel vlFo] HAFstee Fus =
Q= k" Pk, 5).
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de ¥ goleha ngshuA vwE Ang O #1% ne
1, @ A71=F7d o)A (self—correcting), @ 3ol mztete] F2 ot
= WE F AEF dFe a5 A3 e Atk 23l

A Abare] tigh o= dtabEol whet vhekebr] Wil W
FA Ao APgstel w2 Aol Atk 1A m=d38k3] (American
Philosophical Association) ol|4+= 7=} 7victe] A8tz (52%), w-538kA}
(22%), AH218H2H20%), AFATEAH(6%) = 98 AE7F 46788 o=
2ol Azl dato] WS ARgste] HlEA AbaL Fde] tfdh o= Hr o
Z Q3% g5 o]Fo] Yt} o] = 53| Robert H. Ennis, Barry K.
Beyer, Arthur L. Costa, Brooke N. Moore, Stephen Norris, Richard
Parker, Richard Paul, Robert Swarts, Matthew Lipman 2] ®H|#2 Al11
o] AfAEe] g7 Fofste] itk AollM F58 wekth Facione
& 1990del 1 A¥%E “Critical Thinking: A Statement of Expert
Consensus for Purposes of Educational Assessment and Instruction”
o7 dhgglon eukbA o 7 dulo] ¥ 314 (The Delphi Report) 2t &
A Qlek o] HarA= HlEARl Abarzkel Bl@A Apaie] tiete] v
& A5 g glon o] Fo= I F ofe] =welA JdEH A

el

— H@FHel Alarks FHAoR 7)Mo W, FRo| da, ANFEe
AME shar, Aol a, §EAde] Qla, ws BUbE oka, ARle HAS
A5k, AlFshAl sty wHEste] AZska, olars HEe| ok, Hiet
A A E Fek, Fue] Ads JRE sk, §A Vs
A, Bela, gkt Aus A7) 8l ulsks A (Facione, 1990,
p. 2)
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A AFY 91xA =W st 2 ATto|A] Paul®t Elder (2006)
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A ®olgkar ity Halpern(2007)-2 v]#4] Alares “vfghzlst 4319
SE5s T7HTIE Q1A Z]solu Meke] Abgoltt, BAE TH, FEShE,
ERAEAQ AlaL, &, TAENE, FEAY, e AME, 18l AEA
of #olstE T AlLE Vlsstet AREE SAFEA el Atk 53
etyl Al AR avFo)n Al VES AREEh HlahA A}
T S AR O] ), QAR eA e QRloE AR o]&
olfrg XEFeIth B4 Alale ke Al 2HE FEE WEe
¥ Ataekal Ed (p. 6) 3 Ptk

H A At o] Gole] #st o] ATE AuEd, As, ¥y, 7
F(Abg H@AF A A KICE BalA, 2001)= “ojd As)E o}
97 EE od P95 dHE AFs] AsA, 9AEFE T A4
Fd% BeDel thste] 1 =27 =28} guE detsta g, S, A,
W, e 55 st A9 ks WAt sk Abateta ok
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2 volwl AdE WolEald Ei- oW A9% A A4 eA, ¥
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o FHE g orA AR shue] oA ofgsks el el

(p. 45) 1. A< Yz Th
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g thebet AYES e Jelaud oo 2o

<E [-10> H|E ALDof| CHEE oA41e| AN HHA
LA T8 AE 5 A T8 AA AT
HEA] A A]’J—l, 19109 How We
1910 | John Dewey WA B Think
A& =S 1941'd Glaser ;;atson Glaser
Edward M. Glaser | ¥3}3}+= An Experiment Critical
1940 | David H. Russel Heko 2 H|HA | in the L
B. Othanel Smith | Alxzz}hs 2o Development of Appraisil
ou= stz itical Thinkin
e 3 Critica g (1980)
A A
Robert H. Ennis 34 B S
Karl O. Budmen ALst oA - 19624 Ennis | -> Cornell
1962 | R. R. Allen %2 H7HES | A Concept of Critical
Robert K. Rott k8= WakO = | Critical Thinking | Thinking Tests
Edward D’Angelo | H] ¥4 A}319]
oulE F4
. - 226
Robert H. Ennis Z}X] %}E«] WA AL
1980 | John McPeck 37h A .
Harvey Siegel AbaL, =AE A e
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AT A

Ay, At WS & AgAREe] AAskE HlEA] Abae] A9
+ ol thFetth. adelE =teta 2de] AR U AE7HEe g3 o]
Folxl n|A Atare] ofgk AAAR] Al &l duto] M7} HhEy]

I o= AE Ui st deF REEH AT Hells vA] Abare] &
A4, 44@” BHRA, AR T Eolr £3H I QY st
AoAE2 off vloA At o @7l 2 Sl oldl Blsf Alg
SAES HHA ALLE QIAE KB o] gtk (Paul, 1995). tiaEZl
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Axsh=d 2He & o4, "M34 Alal” (Norris & Ennis, 1989: 1) &
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oji Aldolu 7P E A28 FAe tiate] 149
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Paul sdw} JAAgS A% 21(1984)
- A A S 7F2(1995)
- onEE Abael FolF Abne WA #BEA AR
(2006)
Siegel A, 74, s Fdstatr] 18 o] f1(1988)
s TFAE0] oW olff witel FstE e sk
HeT A}1(1995)
old A S wolsdxA i oy Y= IA =
A g AR fleiA, 9AERE 5 do1d xH} 9ol
o ; ’ tiste] 1 =g A Fxg uls Fotsta A, $A,
O

A, B, We T agste] A9 dde et
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od A E WolEdA = oul Y5 dAE
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st geks BEOE A, S, &1, B, 9E 52
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19 o

7193 A 22 Y 78 oAFE AHshs d #ofshe
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22, A, W, FE, PG RYEH dojd ARE
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(2) WGCTA (Watson and Glaser Critical Thinking Appraisal)
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(3) CCTT (Cornell Critical Thinking Test)
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(4) CCTST (California Critical Thinking Skills Test)

A EYo}l Hj#A Alal 7]& FAF(California Critical Thinking Skills
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CE V-0 P 28 Ml 2y

ITEM MEASURE ERROR INMSQ | OUT.MSQ PTME
1 -0.55 0.06 1.43 1.39 0.42
2 -0.34 0.06 1 1 0.51
3 0.09 0.05 0.93 1.15 0.34
4 -0.24 0.05 0.7 0.69 0.61
5 0.04 0.05 0.79 0.8 0.57
6 0.4 0.05 0.82 0.88 0.5
7 0 0.05 0.66 0.69 0.56
8 -0.28 0.05 0.89 0.88 0.52
9 0.37 0.05 1.33 1.4 0.45

10 0.57 0.05 1.2 1.3 0.41
11 0.57 0.05 1.28 1.37 0.39
12 -0.18 0.05 0.96 0.95 0.54
13 0.48 0.05 1.04 1.1 0.44
14 -0.45 0.06 1.04 1.01 0.54
15 -0.47 0.06 1.17 1.13 0.52
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T
IH

ol

PTME
0.59
0.61
0.47
0.62
0.62
0.63
0.62
0.56
0.31

04
0.57
0.5
0.66
0.67
0.46

0.74
0.89
0.99
0.84
0.78
0.78
0.95
1.16

1.6
1.45
0.93

1.3
0.72
0.71
1.45

OUT.MSQ

IN.MSQ

0.8
0.89
0.94
0.87
0.75

0.8
0.95
1.15
1.47
1.39
091
1.31
0.72
0.73
1.36

ERROR
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

-0.59
-0.14
-0.79
-0.27
0.19
-0.17
0.28
1.05
0.46
0.34
-0.46
-0.49
-0.08
-0.16
0.83
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<E IV-6> M ojof 25t MEt

ENTRY MEASURE ERROR IN.MSQ OUT.MSQ PTME
1 0.1 0.05 0.79 0.8 0.58
2 0.05 0.05 0.81 0.82 0.55
3 -0.46 0.05 0.65 0.63 0.67
4 -0.18 0.05 0.67 0.69 0.59
5 -0.5 0.05 0.72 0.71 0.61
6 -0.42 0.05 0.87 0.87 0.55
7 -0.42 0.05 0.7 0.7 0.62
8 -0.44 0.05 0.89 0.9 0.56
9 0.84 0.05 1.48 1.59 0.19
10 0.35 0.05 1.27 1.27 0.42
11 -0.32 0.05 1.17 1.22 0.48
12 0.01 0.05 1.03 1.04 0.52
13 1.08 0.05 1.34 1.4 0.1
14 0.34 0.05 1.69 1.78 0.25
15 -0.03 0.05 0.86 0.85 0.52
® AAY 9o} $F Age 4
AAN Qe 127) Bl ohe BF AT 24 A% 9wl B
OB BAE ASE ERaU0) O UATEI09 d8FE
(260457 71% gol 1.5% Zoshs FAPE A5E Holu Y= A
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E VD A ¥ 28 MatE 24

ENTRY MEASURE ERROR IN.MSQ OUT.MSQ PTME
1 0.56 0.05 0.85 0.85 0.71
2 0.07 0.05 0.7 0.69 0.73
3 -0.04 0.05 0.88 0.88 0.65
4 0.31 0.05 0.85 0.84 0.71
5 -0.25 0.05 0.71 0.73 0.73
6 -0.45 0.06 0.9 0.89 0.68
7 -0.19 0.05 0.91 0.9 0.67
8 -0.44 0.06 1.04 1.07 0.6
9 -0.47 0.06 2.3 2.61 0.19
10 0.27 0.05 0.85 0.85 0.66
11 0.1 0.05 0.88 0.88 0.66
12 0.54 0.05 1.09 1.12 0.63
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<E IV-9> 671 519|23ed 5K

a |
U ARE) ) = A =] T

doge | Axas | wwax |ONE) RIS S AR A
AAFTA 1 210 3 27 130 | 148 | NONE
2 876 11 28 109 | 111 -1.35
3 2438 30 42 84 80 -67
4 3044 37 79 99 96 43
5 1676 20 1.27 93 95 1.59

e 21
R 1 206 3 50 152 | 198 | NONE
2 478 6 32 112 | 1.20 -76
3 1946 24 45 82 78 -1.01
4 3007 37 96 93 86 35
5 2598 32 1.65 89 93 142

& 15
g4 1 426 5 -48 123 | 135 | NONE
2 992 12 -14 9 | 1.05 122
3 2483 30 29 86 82 -82
4 2409 29 81 99 95 61
5 1877 23 1.63 99 | 1.00 143

] 18
A 1 254 3 02 140 | 153 | NONE
2 844 10 09 1.08 | 1.10 4139
3 2642 32 32 81 76 -91
4 2950 36 87 90 88 54
5 1548 19 1.49 97 98 1.76

e 12
A A 1 375 6 -1.28 1.09 | 115 | NONE
2 1170 18 -50 9 | 1.02 -1.99
3 2636 4 14 80 86 -97
4 1621 25 83 86 86 94
5 698 11 1.60 119 | 121 2.03

e 16
A7) 21273 1 411 5 -63 131 | 137 | NONE
2 1313 16 -31 94 95 -1.71
3 3238 39 17 81 83 -93
4 2283 28 71 96 96 80
5 966 12 1.35 99 | 1.02 1.84

e 9
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Category Probability

o
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o t T t y + + + T t T T t ¥

3 25 2 1.5 -1 05 [z} 05 1 1.5 2 2.5 3 as 4

Measure relative to item difficulty

— Category probabilty: 1 = Category probabiity: 3 = Categary probability: 5
— Category probsbiity: 2 = Category probability: 4

M

(32 V-7] TSN SHAE 24

A

(b) 7H Ho]-/\c—)]

Category Probability

a u T T i + + + T T T t
3 25 2 A5 A4 05 o 0s 1 15 2 25 3 35 4 45 B

Measure relative to item difficulty

— Category probabilty: 1 = Category probabiity: 3 = Categary probability: 5
— Category probshiity: 2 = Category probability: 4

(02! IV-8] Ity SEAHE 24
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(c) &4
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Category Probability

0z

01

2

Measure relative to item difficulty

- o 1 2 3 4 s

— Category probsbilty: 1 = Category probsbiity: 3 = Category probabilty: 5

— Category probsbilty: 2 = Category probabilty: 4

(38 V-9] B SEHAS 24

Category Probability

05 1 15 2 25 3

Measure relative to item difficulty

— Category probabiity: 1
— Category probability: 2

— Catenory probakilty: 3
— Category probakility: 4

= Category probability. S

M
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(e) AAA

Category Probability

-4 E 2 - o 1 z 3 4 s B

Measure relative to item difficulty

— Category probabilty: 1 = Category probabiity: 3 = Categary probability: 5
— Category probabiity: 2 = Category probability: 4

(32 V-11] MAN SHEHE BN

(D A=A

Category Probability

o i u t T u u T + i u t t T t T T t

-4 35 -3 25 2 5 A -05 a 05 1 15 2 25 3 35 4 45 s
Measure relative to item difficulty

— Category probabilty: 1 = Category probabiity: 3 = Categary probability: 5
= Category probabiity: 2 == Category probability: 4
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<E IV-10> NYPI H|EHAE AlDAMEF 25 Mt
[ENTRY  TOTAL MODEL| INFIT | OUTFIT |PT-MEASURE |EXACT MATCH

|WUMEER 3SCORE COUNT MEASURE 3.E. [MMN3Q ZSTD|MNSQ I3TD|CORR. EXP.| OB3% EXP%¥| ITEHM

|
|
|
| 1 2z06 551 -.50 .05 .82 -3.2] .84 -Z.9] .34  .34] 53.7 41.1] J 1
| Z 2094 551 -.32 .05| .86 -Z.5| .91 -1.5 il  .36| 49.9 39.8] J 2
| 3 2103 542 -.42 .05 .94 -1.0] .96 -.8 .34 .36| 46.3 40.2] J 3
| 4 1754 550 .40 .04] .93 -1.3] .95 -8 .32 .40| 42.9 40.4| J 4
| 5 1792 551 .33 04| .87 -2.4] .91 -1.6 .27  .40| 45.6 40.4| J &
| 6 1717 551 .48 .04]11.34  5.601.42 6.8 -.05  .41] 34.5 40.3| J 6
| 7 2252 550 -.72 .0511.44  6.6)1.52 7.4 .29 .33| 36.0 41.7| J 7
| 8 1763 549 .37 .04]1.42  6.7|1.47 7.4 .09  .40] 29.3 40.4| J 8
| 9 211z 546 -.38 .05|1.36 5.6|1.47 7.1 .20 .36| 42.0 40.1] J 9
| 10 1838 551 .23 05| .83 -3.1] .87 -2.5| .25 .40| 45.7 40.4| J 10
| 11 1884 551 .14 J0511.39 6.201.44 6.9 .1z .3D| 33.5 40.%] J 11
| 1 2173  ES0 -.51 J0511.15  Z.601.27 4.3 .2z 35| 30.8 40.7| J 12
| 13 1975 548 -.07 J05| .91 -1.6] .97 -.f| .34 .38| 47.8 39.6 J 13
| 14 2102 551 -.33 .05 .92 -1.3] .94 -1.1] .36 .36] 44.5 39.8] J 14
| 15 2067 550  -.26 .05 .92 -1.4] .92 -1.4] .39  .37] 48.7 39.7| J 15
| 16 2337 550  -.97 J0611.51  7.201.52 7.1 .27 .31] 44.9 44.0] G 1
| 17 2266 549 -.77 .0511.12  2.001.10 1.6 .38  .33| 45.4 42.0] G 2
| 18 2112 549 -.38 .05 .93 -1.2]1.01 2] .23 .36| 47.4 40.0] G 3
| 19 2239 550 -.69 .05 .78 -4.00 .77 -4.1] .54  .34| 49.5 41.7| G 4
| 20 2139 551 -.42 .05 .92z -1.4] .95 -1.3| .44 .36| 46.1 40.2| G §
| 21 1986 550 -.08 .05 .84 -2.9] .86 -2.5| .44  .38| 44.7 39.6] G 6
| 2z 2186 551 -.46 JO05| .73 -5.2] .74 -5.0] .45 .35 49.5 40.3| G 7
| 23 2254 581 -.72 JOB| .08 -.3] L0 -3 .39 33| 46,3 41.7] G 8
| 24 2003 551 -.11 .0511.32  5.2|1.35 5.6 .42 .38 31.2 39.5| G 9
| 25 1903 548 .08 .0511.30  4.901.39  6.1] .23 .33 37.0 40.1] G 10
| 26 1914 551 .08 .0511.35  5.6|1.42 6.6 .23 .33 39.2 40.1] G 11
| 27 2219 580 -.63 .0511.10  1.7]1.10 1.6 .38 .34] 42.0 41.3| G 12
| 28 1942 548 .00 .05]1.05 L901.10 1.7 .37 .38 3B.5 39.8| ¢ 13
| 29 2307 550 -.88 .0511.17  2.6|1.18 2.8 .40  .32] 45.6 43.0] G 14
| 30 2316 551 -.89 .0511.33  5.001.27  4.00 .37 .3Z] 37.9 43.3] G 15
| 31 2191 551 -.55 .05 .98 -.3| .96 -.6| .45 .35 46.5 40.9] T 1
| 3z 201% 551 -.15 .0501.08  1.501.08 1.3] .47  .38| 33.9 39.5| T 2
| 33 2252 549 -.73 JO05| .92 -1.4] .91 -1.6] .44 .33| 49.0 41.7] T 3
| 34 2068 551 -.26 L05]1.04 711,02 A UBF 0 LE7] 3946 306 T 4
| 35 1875 550 .15 .05| .86 -Z.6] .85 -Z.7| .52  .39| 43.6 40.Z| T §
| 36 2021 549 -.17 .05 .92 -1.5| .91 -1.7| .56 .37| 40.6 39.5] T 6
| 37 1837 551 .24 .0511.10  1.8|1.11 1.9 .51  .40] 37.0 40.4] T 7
| 38 1491 551 .91 .04]1.24  4.201.24  4.2| .40  .42] 31.4 37.8| T 8
| 39 1748 548 .39 .04]1.26  4.3|1.29 4.8 .21  .40| 40.3 40.4| T 9
| 40 1803 543 .29 .04]1.31  5.001.34 5.5 .28 .40] 36.6 40.5] T 10
| 41 2119 545  —.43 .05]1.01 .2 .89 -1 .50 .36 40.6 40.2] T 11
| 42 2155 551 -.46 .05|1.36 5.7|1.32  5.1] .45 .35 31.6 40.3| T 12
I 43 1930 550 -.0% .05 .81 -1.7] .80 -1.7] .57  .3B| 42.5 39.5] T i3
| 44 2024 551 -.16 05| .91 -1.5| .91 -1.6] .60 .37 41.2 39.5| T 14
| 45 15587 550 A 04[1.28 4.7|11.258 4.8]| .38 41 33.3 39.2| T 15
| 46 1933 550 .03 05 .75 -4.8] .75 -4.8] .50 .39 51.8 39.9| O 1
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|ENTRY  TOTLL MODEL | INFIT | OUTFIT |PT-MEASURE |EXACT MATCH
|NUMEER 3CORE COUNT MEASURE S.E. |MN3Q ZISTD|MNS3Q ZISTD|CORR. EXP.| OB3% EXP%| ITEHM
| } } } } }
| 47 1949 549 -.01 .05 .71 -5.7] .70 -5.8] .53 L38| 4B.6 39.8] 0 2
| 45 2140 550 -. 43 .05] .68 -6.3] .66 -6.6] .53 .36| 52.7 40.2] O 3
| 49 z0zz 545 -.20 L05] .62 -7.6] .62 =77 .53 L7 52,7 39.5] 04
| 50 2135 550 -. 47 .05 .79 -4.0] .80 -3.8] .42 .35] 46.4 40.3] 0 5
| 51 2127 550 -.40 .05] .88 -1.8] .91 -1.5] .39 .36 47,1 40.1] O 6
| 5z 2124 549 -.40 05 .73 -5.E] LT3 -huZ] .49 .36 47,9 40.1] O 7
| 53 2132 550 -.41 05| .88 -2.1] .87 -2.3] .44 .36] 50.0 40.1] O 8
| 54 1621 550 .66 L0411.33 5.6]1.38 6.3 .06 .41| 35.8 39.5] 09
| 55 1529 550 .25 .05]1.15 2.611.17 Z.9] .33 .40| 38.7 40.4|] O 10
| 11 086 549 -.31 L05]1.20 3.3]11.51 4.9] .27 L36| 40,1 39.7] O 11
| 57 1958 547 -.04 .05]1.03 L5)1.05 9] .35 L38| 39.5 39.7|] O 12
| a8 1514 550 .G6 .04)1.18 3.2]1.22 .G -.02 .42 34.2 38.Z] O 13
| 58 1537 550 .23 .05]1.55 g.5]1.62 9.3 .08 .40| 34.2 40.4| O 14
| 1] 1978 548 -.08 05 .78 -4.2] .TE -4.3] .48 L38| 49.0 39.8] O 15
| 6l 1585 550 LT .04 .88 -2.6| .87 -Z.6] .53 L41] 43.1 3.9 C 1
| 62 1726 548 .45 .04 .68 -6.5| .69 -6.2] .63 .40] 52.1 40.4] C 2
| 63 1766 550 .37 .04 .81 -3.6] .83% -3.3] .50 .40| 48.9 40.4] C 3
| 64 1641 545 L6l .04 .91 -1.7] .92 -1.6] .48 L41] 38.8 39.8| C 4
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