11
12
13
14
15
16
17

2.1
2.2
2.3
2.4
2.5
2.6

31
3.2
33

3.4



3.5

3.6
3.7
4,

4.1
4.1.1
412

4.2
42.1
4.2.2

(Faculty of Health Sciences) (McMaster University)

(tutorial process)

. 1960 (Case Western
Reserve University )
(Multidisplinary Laboratory) ,

60
(Problem-Based
Learning: PBL)

.. 1980 PBL

( | 2545; 14- 15)



13

. 2531
( | 2543; 12)

Problem-Based
Learning: PBL

(Barrows and Tamblyn, 1980: 18)

(White, 1996)

(Edens, 2000: 55)

(2531 8)



(Constructivism)

(2544: 12)

(2545; 13)

(2545: 136)

14



(Gijselaers, 1996: 13-14)

2 ,
Affects Learning)
(Metacognition)

(

, 2531 )

(Cognitive Psychology)
3

(Knowing About Knowing

15



(2531

(Student-Centered)
Learning)

(Learning Process)

2. (Individaulized Learning)

16

. 2538: 51- 53)

(Individaulized

(Cari R. Rogers)



(Delisle, 1997: 1-2)
(John B. Dewey)

(Progressive Education)

(Learning by Doing)

(Hmelo and Evensen, 2000: 4)

(Constructivism)
(Sociocultural Theories) (Hmelo and Lin,
2000: 231-232)
(Information Processing Theories)
(Sociocultural Theories)
(Sociocultural Theories)
3
$ (Constructivism)

(Piaget) (Vygotsky)

17



(Jerome . Bruner)

(Information
Processing Theories)

..1950 (Klausmeter, 1985: 52-108
2545: 80 - 85)
!
(recognition) (attention) 1
(encoding)

(decoding)

“metacognition”



(Andragogy)

—

(Sociocultural Theories)

(Cognitive Apprenticeship)

(Knowles, 1975: 48

, 1 (Self-Concept)

(Experience)

(Readiness)

(Orientation to Learning)

12543:17)

19



(tutor)

(Barrows, 199: 5 - 6)

5-

8

(Facilitators or Guides)

20



(Edens, 20 :55-56)

(Problem Development)
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2 (Initiation of PBL Events,

inquiry, and Investigation)

3 (Problem Solution)

(Illinois Mathematics and

Science Academy, 2001)
1.
(ill-structured problem)

2
21 , ,
(ill-structured)
2.2 (messy)
2.3
2.4
2.5
3

(tutors and
coaches)



5.

(2545 13)

(facilitator)

(illed-structure problem)

6.
(self-directed learning)

1
(authentic assessment)

10

(2545: 136-137)

23

(student-centered learning)

(quide)



Levine, 2002)

10.

( , 2531 )
(Marinick and

(Barrows and Tamblyn, 1980: 191 - 192)

2



(Individualized study)

(Delisle, 1997: 26 - 36)

21

2.2

2.3

6
(Connecting with the Problem)
i

(Setting up the Structure)

/ (Ideas)

(Facts)

(Learning Issues)

25



Performance)

Problem)

24

(2531:

(student centered)

- )

26

(Action Plan)

(Visiting the Problem)

(Revisiting the Problem)

(Producing a Product or

(Evaluating Performance and the



2.1

2.2

2.3

(peer evaluation)

Science Academy, 2001)

(active problem solver)

21

(problem identification)

(small group tutorial learning)

(self-directed learning)

(self evaluation)

(learning process)

(Minois M athematics and



(Brain-storming)

(2531: -

)

28

(Active participant)
(Engaged)

(Constructing meaning)

(Hypotheses)



PBL

(2531:

)

29



30

(Ilinois M athematics and
Science Academy, 2001)

(Teacher as coach)

L. (Asking about thinking)

2. (Monitoring learning)

3, (Probing/challenging students thinking)

4, (Keeping students involved)
5.

(Monitoring/adjusting levels of challenge)

(Managing group dynamics)
7. (Keeping

process moving)

(2531 - )



3l

(reflection)

(inois M athematics

and Science Academy, 2001)

1) / 1) /
2) 2) |
3) 3)
4) 4)
5) 9)
6) 6)
1

(linois Mathematics and Science Academy, 2001)



32

(Minois M athematics and Science Academy, 2001)

]
. Pl

1. 1.

2. 2. /

3 (Models/coaches, and fades)
3
4

1. 1

2.

3 2
1.

(Well-structured) (11l-structured)

2. 2.



(2545 16)

1980: 193, and Hmelo and Evensen, 2000: 6)

(Barrows and Tamblyn,

33



34

(Ilinois M athematics and

Science Academy, 2001)

L (Motivation)
2. (Relevance and Context)
3. (Higher-Oder Thinking)

(ill-structured problem)

(critical and creative thinking)

4. (Learning How To Learn)



o) (Authenticity)

(2544: 12)
(Problem-Based Learning : PBL)
(Problem-solving)

(Social Skills)

(Barrows and Tamblyn, 1980: 13 - 14) “

£& 3sbAgc

PBL

35



L2544 1-4)

(Anderson and Pingry, 1973: 228)

(Adams, 1977; 176)

(Cruikshank and Sheffield, 1992: 37)

36



(Krulik and Rudnick, 1993: 6)

(2538: 52)

(2542: 5)

(2544: 10) "

37



solving)

38

(Polya, 1973 , 2537: °8)

(Problem to Tincl)

(Prohlem to prove)

(Kutz, 1991:93)

(routine orword problem



2.1

2.2

11

12

21

(- routine problem solving)

(Process problem)

(Puzzle problem)

(Reys, Suydam and Linquist, 1995: 29)

(2538: 53)

39



10.

2.2

(Clyde, 1967: 108)

(25447 18)

40



(Polya, 1957: xvi -xvii)

(Understanding the problem)

(Devise a plan)

(Carry out the plan)

(Look back)

(Garofalo and Lester, 1985
, 2540: 32 - 33)

(Orientation)

4



1.1
1.2
1.3
14
1.5

2.1

2.2

2.3

3.1
3.2

3.3

4.1

4.2

4.2.1
422

4.2.4

(Organization)

(Execution)

(Verification)

42



43

(Krulik, 1987 , 2536: 37-38)
(Heuristic) 5
L (Read)
L
2. (Explore)
3. (Select a strategy)
4. (Solve)
5. ? (Review and Extend)
(if...then)
(2530:136)
>
>

2 ( 1 2530: 136)



' (2543: 44)

(Clyde, 1967: 112)

(Heimer and Tmeblood, 1978: 30 - 32)

44



(Baroody, 1993:2- 10)
3

45



10.

11

(Bitter, 1990: 43 - 44)

46



(2536 165 - 167)

10.

(2538: 66 - 67)

1.1

47



1.2

1.3

2.1

2.2

2.3

2.4

2.5

41

48
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4.3
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49



(Oshorn, 1963: 14)

( ch and Kogan, 1965: 34)

(W estcott and Smith, 1967: 221)

50



51

(Guilford, 1967: 61)

: (Divergent Thinking)
(Torrance, 1973: 42) “
) , (2537: 2)
(Originality) (Fluency)
(Flexibility) (Elaboration)
(2542: 45)

(2542: 158)



(Guilford, 1967: 145- 151)
(Divergent Thinking) 4

1 (Fluency)

2. (Flexibility)

(2544: 29)

52



(Originality)

(Elaboration)

(Torrance, 1973: 91 - 95)

(Fluency)

(Flexibility)

(Originality)

(Burns, 1995: 25 - 39)
4

(Fluency)

53



(Flexibility)

(Originality)

(Elaboration)

15

54



(Hutchinson, 1949: 38 - 42) :

(intuition)" 4

' (The stage of Preparation)

(The stage of Frustration)

(The Period of Insight)

(The stage of Verification)

(Torrance, 1963: 47)

(Fact finding)

(Problem finding)

(Idea finding)

(Solution finding)

(Acceptance finding)

(New Challenge)

? (Oshorn, 1963: 91 - 92)

55



(Divito, 197L: 208)

(Analysis)

(Manipulate)

(Impasse)

(Eureka)

(Verification)

(Wallach and Kogan, 1973: 12)

(Preparation)

56



57

2 (Incubation)
1 , ?
3. (Illumination) ?
4, (Verification)

(Hadamard, 1865 cited in Busse and Manfield, 1980: 96)
(The Mathematical Creativity)

1 (Preparation)
(Logical)

2 (Incubation)
( concious Thinking Processes)
(consciousness)

3. (Illumination) (Critical Point or
Point of Illumination or Point of Insight)

4, (Verification, Exposition,

Utilization of the Results) '



(Garison, 1954

58

2534:148 - 149)



(Guilford, 1967: 54) ' 1

(Fluency)

(Novelty)

(Flexibility)
(Synthesizing Ability)
(Analyzing Ability)

(Reorganization or Redifinition)

(Complexity)

(Evaluation)

(Anderson and Others, 1970: 90)

59



60

(Bernard, 1972: 284) 1

(Davis and Rimm, 1994: 189 - 191)



10.
11.

12

(2528 69)

10.
11

—)

(2537: 22-23)

61



2044

31-33)

(2542 46)

(Dogmatism)

(2542

62



10,
12.
13,
14,
15.
16.
17.
18.

19.
20.

21,
22.
23,
24,
25,
26.
21.
28,
29.
30.

31,
32
33.

63



—

10.

11.

(Haylock, 1987: 58)

64



(Davis, 1991; 236 - 244)

(Gallaher and Gallaher, 1994: 343 - 344)

65



66

(Sternberg and Williams, 1996: 115)

13

—_
o

(2528 103)



H
o

(2542; 48)

(Motivation)
(Reinforcement)

(2542; 161 - 162)

67



111

68



(Furman, 1998: 258 - 276)

69



(2534: 150-151)

(Habit)

(Fear)

(Prejudice)

(Inertia)

(2542:159-161)

10



(2544 36)
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(Balka, 1974: 633 - 636)

25

80%

(Creative Ability in Mathematics Test : CAMT)

12



Ch'chiso pan

(2535: 48 - 50)

10

Tangrams

13



15

29

11

(Wood, 1996: 153)

4 EDCI 5620

.. 1993

(Elshafei, 1998)

342

(Faulkne, 1999: 298)

(retention)

New Brunswick

14



(Tan, 2000)

001

(McCarthy, 2001)

12

(2538: 160- 163)

64

.05

2537

45

158

15



.05

2544

(2543: 77 - 83)

.05

(2544; 89 - 92)

52

(2545: 87 - 89)

16



.05

21

(Balka, 1974: 633 - 636)

25

80%

1
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(Creative Ability in Mathematics Test :

CAMT)
(Minnesota Test of Creative Thinking)
6 7 8 500
3
(Tuli, 1987: 224 - 226)
9 476

(Creative Ability in M athematics Test)

3

2.2

(2542: 90 - 95)

1 2541 60 30 30



79

05
01
(2542: 81 - 85) !
4 ]
4 2542
40
85
05
(2545: 63 - 69)
4 MAT
3
3 2545 50
47
3

4 MAT .05



	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง
	การเรียนแบบใช้ปัญหาเป็นหลัก
	การแก้ปัญหาทางคณิตศาสตร์
	ความคิดสร้างสรรค์
	งานวิจัยที่เกี่ยวข้อง


