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(2525 29)

(Paper-Pencil Algorithms)
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(Sense of number)
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(Flexible Mental Computation)

(Equivalent Patterns)
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(Quantitative judgement)

(Hope 1989 12)
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flit (Trafton 1978 213)

(Hall 1977  6324-A)
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(2529

80%

9) " 5X 2

(Reys 1985: 13-15)

(Written Arithmetic Algorithms)

(Thompson 1990 1675-A)

(Reys 1986  22-23)
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(Howden 1989 : 7)
1? (Natural Insights)
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3. (Culture and Socialization
Factors)
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«
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(Gagne and Briggs 1979 239)

(Aptitude Variables)

(Student)\

(Home-Fainily )\ _

(Support Variables)
(Outcomes)

(School)

(Process Variables)

(Community) (Instruction)

(Walberg and Tsai 1985:159-160)
(Theory of Educational Productivity)
(Cobb & Douglass)

©
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1.2 ®
(Development or stage of Maturation)

1.3 (Motivation or Self-Concept)

2.1 (The amount of time student
engage in learning)
2.2 (The

Quality of the Instructional Experience)

3.1 (Home)

3.2 (Classroom social group)

3.3 (Peer group outside school)

3.4 ' (Leisure time television viewing)
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(Spatial Ability) (Quantitative Abilities)
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1
« (Educational Testing Service) 1970 1975 1980
3
40 (Educational Testing
Service 1980 5 2533 106)
1960 (Corle 1960 333-340)
(Pauli 1972

356-A)

(Stuart 1978 2115A)



(Whalen 1989 3650-A)

(Rubenstein

35
(Begle 1979

58

1983 695-A)

.05

(Robertson 1979

« (Scott 1987 73)
(Number Sense Compateney)

(Sutton 1990 3880-A)

6 7 8
\ (2524 43)
2462-A)
(2528:79)
: 65
10-12 11
2533  13)
2522
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(Anastasi 1961 142) 11

(Klausmeir 1961 28-29)

(Fehr 1953  230-234)

(Brown and Johnson 1957 5-6)

(Krutetski 1976 quoted in Heid 1983 224)



(2529  123)
(Hildreth
1966 427) (De Guire 1983  415-A)
)
(Wampler
1966:3364-3369 A)
(2522 64)
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(2525  44)
(2528:80)
98 49 56
49 !
(Nelson 1976 : 4127-A)
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(Whimbey and others 1969 . 56-58)
2
24
T .67 (Hildreth 1981
4319-A) '
(Perceptual Ability) (Reys and others

1982 : 183-201)



' (Hope 1989 12-15)

" 2

(Levine 1982 354) '
(Quantitative Ability) ?

(Computational Estimation) (r = .74)

(Number Sense)

1989  7)

( Howden



(Ronau 1988

437)

(Dougherty and Crites 1989

(Hope 1989:7-16)

'

Patterns)

(Thornton and Tucker 1989

Learning)

18-19)

22-25)

"
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(Greeno 1991 176-177)

(Sowder 1984 335 citing Carpenter
and Colleagues 1976)
(Sowder 1984  335)

(Nelson 1967  4127A)

(Pauli 1972 3567A)



(Hall 1977: 6324A)

' (Jones 1972

(Thompson 1990  1675A)

(Scott 1987  120)

5071A)

(Lynchard 1988

1686A)

26
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Computation) (Numerical Estimation)
(Quantative Judgement)

' (Greeno 1991 170) ! '

1 (Reys 1985:43-46)



, (Trafton 1986 16)
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A

” (Krutetski 1976 quoted in Heid 1983 224)

(Balen 1976)

(Feldhusen
and Others 1965 40 - 45)
4 75 < \d 0 n
1
(Guilford 1959
2534:32) ™ (2524:52-53)
(2526 : 69) (2533 : 48-52)
!
I «l J



(NCTM's Commission on Standards for school Mathematics)

(Dougherty and Crites 1989:22-23 citing Sowder 1987)

(Operation

Sense)

(Dongherty and Crites 1989 25)

(Ronau 1988  437)

(Pauli 1972  3567A)

(Hall 1977  6§324A)
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*1

(Commission on Standards for School

Mathematics of NCTM 1987 37 cited by Howden 1989 6)

(Thompson and Ruthmell 1989: 2)
(Reys and others 1982 196)

v 0o~ 1. Jy
(Basic Facts)
(Place Value) (Arithm etic-
Properties) (Distributive Properties)
(Associative Properties) (Commutative

Properties)

(Howden 1989 7)

(Sowder and wheeler
1989 132)

(Powers of Ten)

(Bloom 1976 42)



(Payne 1963 cited by

Bloom 1976 41)

0.70 .. 1979
(Tewari 1980 5351A)
(Basic Mathematics)
(2523
49-50)
1
! (2528  65-69)
6
* 1 Vv 0 4
(2529: 51-59)
(2535
99-102)
/ (Field Dependence/lndependence)
/ (Cognitive structuring)

(Carter 1986 17)

(Cognitive - structuring Constructs)
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? (Piaget 1965)
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/ !
21 {
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(Carter 1986: 78)

/ (Lynchard 1988:
1686-A)
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(Decomposition / Recomposition)

(Greeno 1991: 193)
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1 i
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(Ginsburg 1983: 3)
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(Conservation)
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(Resnick 1983: 114) ' -

/ (Ross 1989: 47)

(Part - Whole Relationships) (Place Value)

(Numerical Awareness)



(Crites 1992  601)

" (Maddox 1965 9)
50-60
30-40
10-15

(Sanford 1965 195)

(Harvighurst
and Neugarten 1969 157)
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(Self-Concept or Aspiration level)
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266)
(Song 1971
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(Bloom 1971 47)
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2393 A)

2571A)

(Evans 1967:195 citing Bruner)

(2535

(Russell

3
99-102)

1969

263-



(Sullivan 2522:213)
"

(Perkey 1970 2)

(Primary Force) I,

(Howe 1972 156 citing Ausubel 1968)

(Koch 1972: 1081A)
(2524 : 148)

. (2530:232-242)

(Ehrlech 1969:73)

(Maddox
1963 : 12-13)

(2532 : 112)

! , ) (2530:39)
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.01 (2531 43)
1
0.01 m
I 1
0.758 (2526 84)
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0.01
(2524 69)
0.01
1
( 2521
37-38) ' (Roljert 1966 637)

(Horion 1979 3219A)

1) ]
(Stuart 1978:



2115A)

(2520

41

75-79)

! (2534  20-26)
(

(2520 106-112)

(2530  232-242)

2529 90-93)

(Bloom 1976 135)
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(2524  19)
(2526  59)
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2524

42

16)
(Wallberg and, others 1984  646)

(Thompson 1990 1675-A)

4 (Jarrett 1980:

 (Jones 1872:5071-A)
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(Greeno 1991 174)
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(Markovitz 1989 ; Keys
1989 and silver 1989 cited by Greeno 1991 173)

‘ (Hope 1989 12)
ft '

(O'Reilly 1975  303-321)
! G7
| ! ! (2524
178-187)

(2527
77) -

(2529  51-56)
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2537

2538

2521 (

203

.2533)

49



model)

10.

11.

12.

13.

(recursive

50



1.1

1.2

1.3

1.4

1.5

5.

N

Computation)

51

*{

{ 101 102

! !
(Flexible Mental

(Computational Estimation)
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(Quantitative Judgement)

5.1
#
#
5.2
#
5.3
(Scott 1986 56)
6.
6.1
# (The Group
Embedded Test) (Witkin and others 1971)
6.2
#
7. /

7.1



7.2
8.
9.
10.
11.
|
12.
12.1
12.2
12.3

50

53



13.

13.1

13.2

14.

15.

15.1

15.2

15.3

15.4

15.5

(Involvement)

(Affiliation)

(Teacher Support)

(Task Orientation)

(Compettition)

54
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15.6 (Order and Organization)
16. 2 2537 !
)
17. !
18.
2
18.1
203 204
203 204
18.2
(Fennema and Sherman 1976 189-372)9
19.
1.
2. '
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