11

1.2

1.3

2.1



ll I
2 (Hilgard,1962)
L (associative thinking)

(Free association) (day dreaming) (night
2. (directed thinking)

(critical thinking)

(creative thinking)

«|f

11
(Piaget’s Theory of Intellectual Development)
( Piaget,1964)

(interaction)
(adaptation) (equilibrium)

2 (assimilation)

12

dreaming)



(accomodation)

(disequilibrium)

(equilibrium)
(stage of
development)
16
1. (sensorimotor stage)
2
2. (preoperational stage) 2 7
6
2.1
2.2

2.3



4

2.4
2.5
2.6
(concrete operational stage) 7 11
(formal operational stage) 12
( . ,2528)
12-13 2
1.2

(' Information Processing Theory)



(Sternberg,1985)

(Triarchic Theory of

Human Intelligence ) 3
L. (contextual subtheory)
2. (experiential subtheory)
3. (componential subtheory)

(meta components)
(performance
components)

(knowledge-acquistion components)

(Sternberg,1985:40-43)

(meta components)



13
(Guilford * The structure of intelligence )
(Guilford, 1967) . .1967
120
3 (three dimensional model)
(content) (operation) (product)
1 (content)
5 1) (figura)  2)
(symbolic) 4) : (semantic)  5)
(behavioral)
2 (operation)
5 1) (cognition)  2)
(memory) 3) (divergent thinking) 4) (convergent
thinking) 5) (evaluation)
3
1]
6 1) (units)  2) (classes)
3) (relations) 4) (systems) 5) (transformations) 6)

(implications)

(divergent  thinking)

(evaluation)

L

(memory) (cognition)
(convergent thinking)

5

(cognition) (production)



(transformation)
2
3,
4,
)
(

17



Guildford

21

(Chuska, 1986)
(Yinger,
1980 :11-13) (Bono,1976 : 29 - 32)
2



19

(general thinking process)

(Dewey,1933 : 9)

(Watson and Glaser,1964 10)

(Skinner,1976 : 292)

(Russel,1956:282-283)

(Hilgard,1962 : 337)

(Moore,1967)



(Anderson,1972

(Good, 1973 : 680)

(Ennis, 1985 : 45)

(Hudgins,1988)

(2540 - 21-22)

(Attitudes) (Knowledge) (Skill)

(critical thinking)

2.2

(2531 34-39)

20



11)

(Watson and Glaser,1964 10-15 )

(inferences)

(recognition of assumptions)

(deduction)

(interpretation)

(evaluation of arguments”

( Dressel and Mayhew, 1957:179-181 )
5

21



22

19)

51)

52)

53)



1)

19)

19

14)

«

2)

22)

23)
2.4)

notions)

(Needier,1985:277cited

(stereotypes)
(fixed notions)

Woolfolk, 1998:319)

3

(conventional



2

2.5)
2.6) (value system)
(ideologies)
3, 2
31
32)
(Taba,1967 cited in Joyce,Weiland Calhoun,2000:131-134)
(inductive thinking)
1
L .__,0* GHULALONGKORN UN I} 2



(Ennis Theory)

..1962
1989

1985

“Evaluating Critical Thinking”

(Ennis, 1985:45 ; Norris and Ennis, 1989 )

ANTALIW

ms , mMs N3
usie | guie | sAndw
| AMA
q
mMsajUanese

(Ennis,1985 47)
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INUNAIAN 7 Midadale

- AN dayanHnaNa

o

A

A A A A A A A A

nmsUfaunusnugan

nsuntgng

24

(Ennis, 1985 : 47)



(abilities) (dispositions)
.. 1989 (Norris and Ennis,1989:14)
(abilities) (dispositions)
(abilities)
(elementary clarification)

L (focusing on a question)

2 (analyzing arguments)

3, (asking and answering
question that clarify and challenge)

(basic support)

L (judging the credibility of a
source)

2 (making and judging observations)

(inference)

L (making and judging deductions)

2 (making and judging inductions)

3, (making and judging value judgments)

(advanced clarification)

1 (defining terms and
judging definitions)

2 (identifying assumption)

(strategies and tactics)
1 (deciding on an actions)
2 (interacting with others)

2.3



Marzano (1988)
(thinking processes)
Beyer (1983:44-49)

(mental operation)
processing  skills)

Dressel and Mayhew 1
(1957 : 179-181) 2
3
4

Yinger (1980;11-13)

(thinking ~ skills)

(information



Watson Glaser
(1964)

Decaroli (1973:67-68)

Watson Glaser
(1980

2537 . 23)
«needier (1985 : 277

cited in Woolfolk,
1998:319)

—

11

28



Ennis (1985 :45-48)

12

2.1

2.2

2.3

24

2.5

2.6

31

3.2

29



Quellmalz (1985 : 29-
34)

(2534
8-9)

(2537: 26-27)

30



23-33)

(2537 -

3l



(2539:71-73)

1
(2539:10-11)

(2540: 60)

10.



24

Watson

Glaser (1964)



The American Philosophical Association (1990

, 2543 : 25)
D
2)
3)
4)
5)
6)
7)
(maturity)

Norris and Ennis (1989)
1

S o1 B o D

)
)
)
)
)
)

co I

)
)
9)

7
(truth-seeking)
(open mindedness)
(analyticity)
(systematicity)
(critical thinking self confidence)

(inquisitiveness)



35

Le Fevre (1995 2543 :26)

Delphi Group (American Philosophical Association, 1990 : 3

2543:24-25)
1) (habitually inquisitive)
2) (well-informed)
3) (trustful of reason)
4) (open-minded)
5 (flexible)
6) (fair-minded in evaluation)
) (honest in facing personal biases)
8) (prudent in making judgments)
9) (willing to reconsider)
10) (clear about issues)
11) (orderly in complex matters)
12) (diligent in seeking relevant information)
13) (reasonable in the selection of criteria)
14) (focused in inquiry)
15) (persistent in seeking results which

are as precise as the subject and the circumstant of inquiry)

T 120010 *>@».



36

(2538:27)

12

e~ e~~~ — O N

(2537:43-44)

3)



31



2.5
1 Watson-Glaser Critical Thinking Appraisal
Goodwin Watson ~ Edward M.Glaser v 1037
..1980 9 ,
2 5
80 50
L1) (inference)
35
5
1.2) (recognition of assumption)
2-3
13) (deductive)
2-4
14) (interpretation)
2-3

15) (evaluation of arguments)

38



39

2 Cornell Critical Thinking Test Ennis
Millman . .1961
..1985  Ennis Millman 2
2.1) Cornell Critical Thinking Test, level X
4-14 i 50
3 4 (induction)
(credibility of sources and observations)
(deduction) (assumption  identification)
1 (induction)
3
L 2 3
23
2 (credibility  of

sources and ohservations)

24
3 (deduction)

14



40

4
10
2.2) Cornell Critical Thinking Test, level -
52 50 3
1 (induction) (credibility of
source) (prediction and experimental planning)
(fallacies) (deduction)
(definition) (assumption  identification)
X
67 .90 Z A )T
3, Ross Test of Higher Cognitive Processes
John . Ross Catherine m. RoSS . .1976
..1979 4.6
Bloom 105 ,
2 60 1 5
6 8 2
8 (analogies)
(deductive reasoning) (missing premises)
(abstract relations) (sequential synthesis)
(questioning strategies) , (analysis of relevant
and irrelevant information) (analysis of attributes)
13 7

45 6 2 6



41

4, New Jersey Test of Reasoning Skills
(Institute  for  the Advancement of
Philosophy for Children) ..1983
5
3 50
5 (assumption identification)
(induction) (good reasons) (kind and degrees)
Cornell  Critical Thinking Test, level X
2

2.6



42

1) , (cognitive structure)

(activities of the mind)

2, 4 5 (Feldman and Newcomb, 1969 Whilla, 1978
Young.1980)
(Kurfiss, 1988 cited in Krammer, 1993)

(Moore and Parker, 1986)

(Ennis, 1990)

(2532 : 121)



43

(2532)

P v e B B <)

(2537)

(2537)



44

(2539)

—



45

. .1984

The Wingspread Conference Center in Racine, Wisconsin State.

3 ( o 2530)
L. (teaching for thinking)
2. (teaching of thinking)
3. (teaching about thinking)

metacognition

(specific program)
(institutional programs to foster critical

thinking) (general program)



2
3
Test, level X
3.
(Buzan,1997)
31

(Tony Buzan)

. .1970

46

Cornell Critical Thinking

(mind mapping technique)

(mind mapping technique)



47

(dendrites)

(axon)
1 15
(dendrites spines) (synaptic buttons)
(synaptic gap)

(synapse)

(Niagara Falls)

(microsecond)
(memory trace) (mental maps)

(Buzan, 1997 :31)



48

10,000
(radiant thinking)
(mind map)
(radiant  thinking)

(Buzan, 1997 : 32-34)
1960 (Roger sperry)

(cerebral cortex)

(rhythm)
(spatial awareness) (gestalt or wholeness)
(imagination) (daydreaming)  (color) (dimension)
(words), (logic) (numbers)
(sequence) (lingarity) (analysis) (list)

(Ornstein), (Zaidel), (Bloch)

L (language) (words) (symbols)
2, (numbers)
3. (logic) (sequence) (listing)
(linearity) (analysis) (time) (association)
4, (rhythm)
5. (color)



(imagery)
(visualization)
1. (spatial awareness)
(gestalt or whole picture)
(radiant thinking)

mapping)
( Buzan, 1997 : 59)
1989 (Matlin, W.M,)
16
9 10
truth 3 1

49

(daydreaming)

(dimension)

(mind

(Buzan, 1997 83-90)

(Bull) (Whittrock)
brain, magazine, prouble

2 1

1



50

3.2 (mind mapping essential
characteristics)
(Buzan, 1997 : 59) 4
1)
2)
3)
4)
3.3 (mind map laws) (Buzan, 1997 :97-105)
3.3.1 (techniques)
4
1) (use emphasis)
1.1) 3
1.2)

1.3)



51

2) (use association)

3) (be clear)

(develop a personal style while maintaining the mind

map laws)



3.3.2

(2541,96-105)

(layout)

(use hierarchy)

(use numerical order)

52



34 (mind mapping elements)
341 (start)

342 7 (use) 3
1) (keyword)

2) (connect)

3) (emphasis)

34.3 (print)

3.5

53



54

3.0 (Application of mind
mapping)
(Buzan, 1997 : 175-283)



361

3.6.2

3.6.3

36.4

environment)

1

(note taking)

(decision making)

(presentation)

(Buzan,1997 : 185-186)

(preparation of your

(creation of the mind maps)

55



(dislike)
(like) (solution)

3 (formal  disscussion)

36.5 (planing)

( ycoff, 1991 :80-82)
" (mind burst)
80%

Who ()

What ()

When ()
Where ()

Why ()
How ( )



57

Money ( )

3.6.6

(Gelb, 1995 : 156)
Purpose ( )
Place ( )

People ()
Preparation ( )

Program ( )

Process ( )
36.7

(Buzan,1997 ;Wycoff,1991 )

(individual mind mapping or mini mind map)



58
(small group mind mapping)
35

(large group mind mapping)

1

Watson and Glaser (1980)
. .1937 | . .1980
9 2 5
(subtest) 80 50
5 (inference)
(recognition of assumption) (deduction)
(interpretation) (evaluation of arguments)
069 085 3 0.73
Byrne (1983)
5
135 3 1 2
3
2
05 3

Grifftts (1987)



59

Cornell Critical Test Level X
Science  Subtest of the standford
Achievement Test

Norris (1990)

2 Newfoundland Canada 342

Lumpkin (1990)

Overton (1993)

2 14 6

McClain (1986)



Oldfather and others (1994)

(constructivist)

steyn and Boer (1998)

(2535)

01

05

60



(2536)

6
60 4
24,07 5,584
10-45
7277 6655
7
10
(2536)
4
01
(2536)
6

05

61

40

40-84

01

05



(2536)
6
05
(2537)

42

001
001
(2539)
6
05
(2541)
5

12

01

05

62

42
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