12
13
14
15
16

21
2.2
2.3
24
2.5
2.6
2.1

31
3.2



11

"‘Concept”

(Goodwin and Klausmeier, 1975: 246)

(McCown and Roup, 1992: 338)

(Presley and McCormick, 1995)

(2532 19 “

(2540: 62)



90

(2543; 37) o

(2545 7) B

(Cooney and Henderson, 1975; 85)

(Eggen and Kauchak, 1995: 71)



(Toumasis,1995: 98)

(2520: 29)

(2522: 3)

(2524; 10) )

(2546: 5)



12

(Ausubel, 1968: 505)

(Cecco, 1968: 402 - 416

(2530: 31)

| 2544; 14)

13



(2533; 206)

(2537: 57)

(2543; 41)

14



(2524: 25)

13
(Russell, 1956: 124 - 125)
L (mathematical concepts)
2. (concept of time)
3. (scientific concepts)
4, (concept of the self)

b, (social concepts)

15



(aesthetic concepts)
(concept of humor)

(miscellaneous concepts)

(Cecco, 1968 390- 391 , 2544: 12)
3
: (Conjunction Concepts)

(Disjunction Concepts)

(X) <o (zero)

(Relation Concepts)

(2523: 9-10) 3



11

12

13

21

2.2

(2531 3-4 " . 2544)
L 2

3
(conjunction concepts)

(disjunction concepts)
/

(relational concepts)

(conjunctive concepts)
(structural concepts)

(degree of complexity)

17



14

(2532: 29)

(2545: 33)

FT



(Ausubel, 1968: 517)

(2525: 3L - 32

 2544: 21)

19



(2532: 22 - 23)
(sense data)

1 ? ( (2532 22)

(image)
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2 ( 2532 23)

(Lovell, 1966: 12-13)

3 (perception)
(abstraction) (generalization) '

(discrimination) '

(Bell, 1981; 108 | 2544: 18)



15

(Cecco, 1968:402-416)



(2538:423-426)

(Donovan and Gerald,1972: 176-177)

23



(Tennyson and Coocchiarella, 1986

,2546: 15- 16)
(Induction Approach)

(Deduction Approach)

24



2

3
(Tennyson and Coocchiarella, 1986 , 2546; 16)
(Lasley and Matczynski, 1997 , 2546:
16-17) 5
1 (Concept Identification)
2 (Exemplar Identification)
1
3 (Hypothesizing)



1.6

4

16.1

1

(Closure)

(Application)

(Definition)

(Toumasis,1995: 98-100)

26



16.2

(Web of attributes)

)
) 1
3)
7 3
(Examples)
(Nonexamples)

(Toumasis,1995: 98 -100)

217



21

(Magill and Rodiguez, 1996: 1005)

(2521: 4)

(2525: 122)



(2539 7- )

(2547: 70)

2

1 (premises)

2. (conclusion)

2.2

(Magill and Rodriguez, 1996: 1005)

(2534:7) 1

29



(2539 7-8) m

(2547 71)
VT
2,9, 16,23, 30 1 30
37
3 M
»
2.3
(2530: 19- 24) “
(Mathematics Reasoning)” ! 19 2

30



11

12

13

14

(2544 144)

(Searles, 1956: 1- 10)
(Inductive Reasoning)

(Deductive Reasoning)

(Eysenck et al, 1972: 214)

31



24

(Salmon, 1973 14)

(2521: 50)

32



2.5

(2520 1- )3

251 ! «

f (Shaner, 1953:3) 1 "

I
' 5"

25.2 ! # B

(2525; 124 "

xm
'l; . (Epistemological value)
(certainty)



(2534 11.- 12)

1)
2)
3
253
(2534; 11-12)
(2530 19-24)
2.0 «

261

(Consistency)

34



(2530: 19-24)

2.6.2

(2530: 19-24)

b4

35



2.1

1 California Test of Mental Maturity (CTMM)

Elizabeth T. Sullivan, Willis . Clark ~ Ernest . Tiegs

| 2535: 22-23)
6 2 ,
1,3456,7 9
2,810 1 5
1 (Logical Reasoning)
1

1 |
2
3

2 (Spatial Relationships)
4 2 3
'S

3 (numerical Reasoning)

36



37

7
8 ,
4 (Verbal Concept)
9
10 R
5 (Memory)
1
12

0.80-0.93
standford - Binet

California Test of Mental Maturity

1 (logical Reasoning) !
'2 '3



2. Cornell Critical Thinking Test, Level X and Level z

I (Ennis and Millman, 1985

2544: 183)
3
2.1 / (define and clearity)
2.1.1 (identify problems)
(identify conclusion)
2.1.2 (identify reasons)
2.1.3 (identify appropriate
questions to ask)
2.14 (identify assumptions)
2.2 (judge information)
2.2.1 (determine
credibility of source and observation)
2.2.2 (determine relevance)
2.2.3 (recognize consistency)
2.3 (inference
solving problem and draw reasonable conclusion)
2.3.1 (infer and judge inductive
conclusion)
2.3.2 (deduction)
2.3.3 (predict probable consequence)

Cornell Critical Thinking Test ~ Level X Level Z

Level X 4
1 4
(inductive inference) (credibility



of source and observation) (deduction) -1 (assumption
identification)

Cornell Critical Thinking Test, Level z

52 !

Cornell Critical Thinking Test, Level X
067 079  LevelZ 050 0.77

Cornell Critical Thinking Test

Level X
Level Z

3. Ross Test of Higher Cognitive Process

Ross Test of Higher Cognitive Process

(J. . Rossand C. M. Ross, 1976 , 2544 185)
4 6
(analysis) (synthesis) (evolution)

(Blooti's Taxonomy of Educational Objectives)

8 105

8
1 (analogies)
2. (deduction reasoning)

KY



40

3 (missing premises)
4, (abstract relations)
5 (sequential synthesis)
6 (questioning strategies)

. (analysis of relevant and irrelevant
information)
8. (analysis of attributes)
0.92
0.94
0.67

Ross Test of Higher Cognitive Process
4 6
2 (deduction reasoning)

4. Judgement Deduction Logic and Assumption Recognition

1 (Edith Shaffer and

Joann Steiger, 1971 2544 187)
"1-6 48
40
(credibility of source and observation) (deduction)
(induction) (thinking dispositions)

Judgement Deduction Logic and Assumption Recognition
1 6 ,



Comell Critical Thinking Test, Level X

2542

31
(2534)
Gagne’
2 70

(2540)

3 12
0.01
(2542:70 - 71)

1

19

41



(2544)

0.05

(2545)

GEFT

0.05

10

42



3.2

8-

(Matulis, 1970: 10794)
18 75,000

(Lasher (1971)

4-7

(Fischer, 1995: 3870)

226

Q-

17

AN



2521

346

0.05

2532 42

44

(2529)

3
0.57
(2532)
1
1
|
! ,
1
40
1
0.05
(2539)
6
2)
3



60

99

(2540)

(2545)

2545

45
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