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Chi, Feltovich, & Glaser(1981)

- (means-ends)
(working forward)
(working
backward)

1945 Polya
(How to solveit)
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Havdl(1976) (metacognitive aspects of problem
solving)
(monitoring) (regulation)
(orchedtration)
(Havell,1987)
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Brown(1987)
(knowledge about cognition) (regulation of cognition)

(thinking aoud)
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Aiken(1976)
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Paik(1991)
Pan(1993)
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71 2000

( 7

(non-routine)

.8496
7661 .81

(Havell, 1987)  Brown(1987)



3 2
1 8411 8763
8719 ( ) 7502 8049
78 Aiken(1976)
5 4
2 1

0.5 0.86 0.78

407

8490
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(D) t
1
N M SD t
670 3846 1524 69655 **
3% 3235 11.91
1
3846 3235 t
(t=6.9655, p<.01)
( 87

(SD)
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2 t
N M SD t
1824 2021 418  262**
755 2069 433
1824 1723 52  -0.89
75 1743 5.26
1824 1882 542  -059
755 1896 5.65
1824 1840 542  -261%**
7% 1904 5.82

2
(t=-2.62, p<.01) (t=-0.89, p>.05) (t=-059, p>.05)
(t=-2.61, p<.01)
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Paik(1991)
(thinking
aoud)
(SD) t 3
3 t
N M SD t
1985 21.14 4.63 216*
796 20.69 506
1985 20.92 455 1.78
79% 20.58 469
1985 21.56 419 3.36**
79%6 20.96 442
1985 1919 537 1.68
79% 18.78 5.40
1985 82.78 16.48 252*

79 81.01 17.40
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3
(t=-2.16, p<.05) (t=1.78, p>.05) (t=3.36, p<.01)
(t=1.68, p>.05) (t=2.52, p<.05)
(
(
80)
41
41
9% 39.68 12.22
112 4233 16.10
111 3948 20.88
69 23.84 791
4-1

4-2
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4-2
F
16359.48 3 5453.16 2191 **
94585.58 380 248.91
110945.10 383
**  p<01
Scheffe ( 4-3 ) 4-3
4-3 Scheffe
39.68 42.33 39.48 23.84
39.68 — -265 21 15.84 **
42.33 — 285 18.49 **
39.48 —15.64 **
23.84 —_—
**  p<.01

4-3
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5-1-1
51-1
594 2052 4.90
645 19.92 479
423 20.69 469
165 18.74 436
5-1-1
5-1-2
5-1-2
F
563.38 3 187.79 827 **
4140860 1823 272
4197198 1826
** <0l

Scheffe 5-1-3
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51-3 Scheffe
20,52 1992 2069 1874
2052 | — 60 -17 1.78 **
19.92 — 77 118 *
20.69 S 1.05 **
18.74 _
* p<05 ** p<Ol
5-1-3
5-2-1
52-1
594 16.51 4.88
645 16.25 483
423 17.77 5.01
165 16.56 481
5-2-1

5-2-2
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52-2
F
638.19 3 212.73 891 **
43542.80 1823 23.89
44180.99 1826
** <0l
Scheffe 5-2-3
5-2-3 Scheffe
16,51 1625 1777 1656
1651 | — 26 126*  -05
16.25 — 152%%  -31
17.77 _ 121
16.56 —

* p<05 ** p<Ol

5-2-3

5-3-1
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531

504 1831 5.27

645 17.86 5.10

423 1941 5.30

165 17.73 496

531
5-3-2
532

F

693.49 3 231.17 859 **
49083.80 1823 26.93
49777.29 1826
** p<01
Scheffe 533

533 Scheffe

1831 1786 1941  17.73

1831 | — 45  -110* 58

17.86 — 155 %% 13
19.41 — 168 **

17.73 —

* p<05  ** p<0l
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5-4-1
5-4-1
594 18.04 5.05
645 17.47 5.19
423 18.82 5.56
165 17.59 5.22
5-4-1
5-4-2
542
F
495.60 3 165.20 6.03 **
4998352 1823 27.42
50479.12 1826
**  p<0l
Scheffe 5-4-3



418

54-3 Scheffe

1804 17.47 1882  17.59
1804 | — 57 .78 45
17.47 — 135*%  -12
18.82 — 1.23
17.59 —

* p<05
5-4-3

6-1-1



419

6-1-1
654 20.17 311
645 20.72 2.89
423 20.15 3.20
266 20.03 3.44
6-1-1
6-1-2
6-1-2
F
153.30 3 51.10 529 **
19160.18 1984 9.66
1931348 1987
** p<01
Scheffe 6-1-3
6-1-3 Scheffe
20.17 20.72 2015 2003
2017 | — _55 * 02 14
20.72 — 57*%  69*
20.15 — 12
20.03 —

p<.05



420

6-1-3
6-2-1
6-2-1
654 18.32 271
645 18.77 253
423 1857 2.94
266 19.20 313
6-2-1
6-2-2
6-2-2
F
160.72 3 5358 700 **
15175.06 1984 7.65
15335.78 1987
** p<01
Scheffe 6-2-3
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6-2-3 Scheffe
18.32 1877 1857 1920
1832 | — -45*% =25 83 **
18.77 — 20 -43
1857 _ - 63 **
19.20 —
* p<05 **  p<0l
6-2-3
6-3-1
6-3-1
654 17.34 255
645 17.41 2,62
423 17.47 2.86
266 17.69 3.19
6-3-1

6-3-2
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6-3-2
F
24.85 3 828 111
14822.04 1984 7.47
14845.89 1987
632 F (F=111)
6-4-1
64-1
654 1827 2.86
645 1881 2.80
423 1840 3.05
266 19.03 3.08
6-4-1

6-4-2
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6-4-2
F
167.32 3 55.77 658 **
16823.91 1984 848
16991.22 1987
**  p<01
Scheffe 6-4-3
6-4-3 Scheffe
18.27 1881 18.40 19.03
18.27 — - -13 -76*
18.81 —_— 41 -22
18.40 — -.63
19.03 —
* p<.05

6-4-3
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A Study of the Learning Difference between
Experimental and Nonexperimental
Mathematics Classes in Elementary School

Ning-chun Tan*  Jing-tong Tu**

ABSTRACT

The Elementary School Experimental Mathematics curriculum started in 1992 and
ended in 1997. This paper investigated the differences, if any, between classes of
experimental and nonexperimental mathematics in terms of learning outcomes.

Based on the analysis of the data, the findings were as follows

1.The problem-solving performance of the students in experimental mathematics
classes was much better than that of the students in non-experimental mathematics classes.

2.There exised differences between the experimental and non-experimenta
mathematics classes with respect to meta-cognition.

3.As to the mathematics attitude, there were differences between the experimenta
and nonexperimental mathemeatics classes.

4.In experimental mathematics classes , the student who lived in east area were
dower than students who lived in other aress in problem-solving performance, and the
motivation for learning mathematics and freedom from mathematics anxiety were much
better.

5.In experimental mathematics classes , there existed differences among different
aressin terms of meta-cognition.

6.1n experimental mathematics classes, there were differences among different areas
with respect to the attitude toward mathematics.

*Ning-chun Tan: Associate Professor, Department of Mathematics Education
** Jing-tong Tu: Kauhsung Municipal Tung-Kuang Elementary school
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