(description) (induction) (grounded theory)
2001

Noffke (1992) (action research)

(into practice, by practitioner and for practitioner)
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(self-monitoring)

2002
(action) (research)
Adelman Elliott (1978 2002)
(planning) (acting) (observing) (reflecting)
(replanning)

(McNiff  1988)

1998 Schon (1983) (reflective practice)

(knowing-in-action) (reflection-in-action)

(reflection-on-action)

2001

(teaching experiment)

(living)



(Steffe D’ Ambrosio, 1996)
(Simon, 1995)

(Steffe Thompson, 2000) Steffe D’ Ambrosio (1996)

(Simon, 1995)

(Steffe

Thompson)

Steffe  Thompson (2000)
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93

56



17

57



331

3-31
94.09
94.11
94.12
95.02
1 4
4x3=12 3x4=12
33
4
3 3x4
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5t5 5x2

Skemp 1995

32
208

59



94

94

60

94



6x7 7x6

2/5
13

6x7 7x6

33 41
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2001

3-3-2
3-3-2
2 10
2004
Skemp 1989
1995
2005 2
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3-3-2

Skemp 1989
1995
2
2005
6x7  7x6
3-3-3
3-3-3
2005
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3-3-3

94




3-3-4
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3-3-4

2004

2005

3-3-5
3-3-5
02/20
03/20
03/28
04/04
S03 S04 S11 S14 S21 S23 S34 S35
4 8 3-3-6
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3-3-6

S04

S14 823

S03

S11 S21 S34 S35

S03
S23

S03

S23

67

S14
S14




68



69



ZPD

70



Greer (1992 1994)

2000a
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11 6 3
1 32
3-4-1
3-4-1
3.1% 0.0% 0.0% 0.0% 4.7% 4.7% 0.0% 0.0%
4.0% 0.0% 3.1% 0.0% 1.6% 0.0% 1.6% 3.2%
34.8% 35.3% 14.1% 12.5% 17.2% 18.8% 0.0% 0.0%
32.1% 35.7% 32.8% 34.4% 21.8% 26.6% 1.6% 0.0%
26.0% 29.0% 50.0% 53.1% 54.7% 49.9% 96.8% 96.8%
3-4-1
6 2 15
11
3-4-2
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3-4-2

1.6% 0.1% 1.0% 0.0%
4.7% 2.9% 38.5% 1.4%
24.5% 11.1% 22.1% 1.4%
21.0% 19.8% 15.9% 3.4%
2.2% 2.7% 1.0% 0.2%
46.0% 63.4% 21.6% 93.5%
3-4-2
12
2 1
13
3-4-3
5 1,2,4,8,10
5 3,6.9,11,12
2 7,13
1 5
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Fennema Sherman 1976

mathematics as amale domain

98 item analysis (factor analysis)

item analysis

1986
( power of discrimination)

2001
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(critical ratio, CR) .05

1997

1 ()
98 26 26

3-4-4 4 5 12 28 30 31 34 35

28

3-4-4 ()

CR CR
01 5.42%** 19 6.02%**
02 2.64* 20 4,004+
03 5.75%** 21 4,98+
04 -1.12 22 3.02%**
05 0.00 23 3.69%**
06 3.23** 24 412+
07 4.72%%* 25 3.82%**
08 4.20%+* 26 3.20%*
09 4.99%** 27 5.37%**
10 2.92%* 28 -0.43
11 2.42* 29 3.06%**
12 -0.31 30 -0.26
13 6.03%** 31 1.68
14 3.00%** 32 3.41%**
15 5.43%** 33 455+
16 3.81%+* 34 132
17 213 35 1.03
18 4.37%** 36 2,83

*kxp 001 **p<0l *p .05
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98 26 26
3-4-5 3 15 16 30 4
32
3-4-5 ()
CR CR
01 4.56*** 19 4.10***
02 7.10%** 20 5.90***
03 1.01 21 5.30***
04 4.51*** 22 2.57*
05 5.20%** 23 407>
06 4.48*** 24 3.35**
07 7.16*** 25 5.99%**
08 6.78*** 26 3.49%**
09 5.70*** 27 3.11**
10 5.05*** 28 5.05***
1 6.52*** 29 5.72%**
12 3.29** 30 1.89
13 5.72%** 31 4.85%**
14 4.24*** 32 2.82**
15 0.53 33 5.70***
16 -0.30 34 6.38***
17 4.76*** 35 6.96***
18 2.69** 36 2.64*

**xp 001 **p<0l *p .05

2. factor analysis

2002
construct validity
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Bartlett
KMO
1
2002 587 Kaiser (1974 2002)
.80
28 KMO 73
Bartlett
princial axis factor PAF

orthogonal ration

Mueller (1978 2002)
Kaiser 1 Cattell
3-4-6
2 32
32 2

3-4-7

77

28 KMO

0 1
KMO .70
(middling)
obliqueration Kim
scree test
3-4-6

18



3-4-6

19. .640
13. .636
L 2.60 =10 22.92%
7. ' .508 '
22. 494
25. 434
26. .763
8. 571
29. .561
1 342 47 18.57%
20. 404
32. 325
2. 203
33. 716
9. 679
21. .593
3 3.53 588 23.21%
27. .548
15. 477
3-4-7

10 16 1 7 13 19 22 25
2 11 17 23 8 14 20 26 29 32
6 18 24 36 3 9 15 21 27 33

0.5

()
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22 KMO
Bartlett
KMO 75 (middling)
Bartlett
princial axisfactor PAF ()
Kaiser 1 Cattell scree test
3-4-8
6 23
23 18
3-4-9
3-4-8
13. .733
7. 570
25. 544
3.53 16.83%
19. 514
31. 461
34. 176
2. .788
20. 463
> 3.30 A2 12.39%
26. ' 253 WU
23. -1.03E-02
29. 220
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3-4-8

33. 649
24. 537
2L 2.38 A5 14.02%
18. ' 415 '
36. 407
6. 8.48E-02
3-4-9

1 4 10 22 28
8 11 14 17 32 35

7 13 19 25 31 3#
2 5 20 23 26 29

80

36

9 12 27 6 18 21 24 33 36
0.5
3
36 Likert type
5= 4= 3= 2= 1=
1= 2= 3= 4= 5=




3-4-10
3-4-10
1 10/18 Piaget
2 01/10 Piaget
3 02/20 Piaget
4 03/20 Vygotsky
5 03/28 Vygotsky
6 04/04 Vygotsky
Ginsburg 2004 Piaget
Vygotsky
Vygotsky

Piaget

81




Piaget Vlygotsky
Vygotsky
Piaget
1
2.
3.
4,
2 7 3
1
1 5
4 3 1 1
5+5+5+5=20 1 1
4 1 5 4
5
5 1 5
1
1 1 2
3 3 4
2
3 2
e
1
1 5
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Chapman 1993

Altrichter, Posch  Somekh 1997 research diary
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Altrichter, Posch  Somekh 1997

Strauss  Corbin



2003 grounded theory systematic inductive procedure

constant comparative method

0123

4 13+13+13+13+13+13=78 6x13=78
1 13 6 13 6

6x13
6x13 13 6

13 6 6 13
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t-test
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S09
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Johnson, 1997
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