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J. D. Novak

(Novak & Gowin, 1984; Novak &
Musonda, 1991)

Stuart(1985)
1)
@)
©)

Novak Gowin(1984) @
(relationships)
2
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(hierachies)

3
(cross-links)
4) (examples)
( 2003 Stuart, 1985 Markham et al., 1994)
Okebukola  Jegede (1989) Roth  Roychoudhury (1994)
(1) @)
3 (4) ) (6) (7)
(8) 2001
(Slavin, 1989,

1990, 1991)

(hypothetical construct)
(Witkin & Goodenough, 1981; Riding & Cheema,
1991; Morgan, 1997)
(field-independence vs. field-dependence)
Witkin 1954 (psychological
differentiation)(Witkin et al., 1962) (field articulation)
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(embedded figurestest, EFT)

(perceptual field)

( 1996
2001 Witkin & Goodenough, 1981; Bertini, 1986; Morgan, 1997; Atkinson,
1998)

38 76
(initiation) (reply)
(evaluation) “ IRE”
(2001)
Slavin(1978, 1991)
(STAD) Driver Oldham (1986)
1
2 3 4
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2.
1
1993
20 .69
.38
1974 .67 Raven’'s Standard
Progressive Matrices, 1993 41
2
Novak  Gowin(1984) Schreiber  Abegg(1991)
Stuart(1985) Novak  Gowin(1984)
a
13
b.
11
C.
4 12
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15.95
.001

Roychoudhury (1994)

2004

9

.93

Okebukola
(2000)

45

94
.88

22.89
p<.01

Jegede (1989) Roth



38 23.61 7.87 22.89 1.45
38 15.24 10.51 15.95 1.45
76 19.42 10.14

F

1194.84 1 1194.84 15.45 .000***
866.96 1 866.96 11.21 .001***
5646.73 73 77.35

*p<05  ** p< Ol  *** p<.001

2.

Okebukol a(1992) 480

-45-

180



9

2004

--------
------------
04 .

-
.
----------------
----------------------------

- 46 -




-47 -



2004 9

A

P T
— AR E‘g e E
=
A




I
T |
é&;@ ﬂﬂvﬁ

|
F n = Btk
(k) — [Bimk —(@iel
W £y
e e e R
£
1 |
M, I::i' H:i.
o

-49-




2004 9

- L
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Yaans®
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IRLLEN
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p<.01 0.001
p<.01
0.001
38 821 2.00 7.99 41
38 5.76 321 5.99 41
76 6.99 293
F
110.95 110.95 17.62 .000***
72.47 12.47 1151 .001***
459.57 73 6.30
*p<.05 **p<0l  *** p<.001
38 15.39 6.55 14.86 1.10
38 8.63 7.50 9.16 1.10
76 12.01 7.78
F
685.21 1 685.21 15.30 000 **
585.79 1 585.79 13.08 001***
3269.99 73 44.79
*p<.05 **p<0l  *** p<.001
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1
p<.05
24 18.38 11.27 20.38 201
25 18.84 10.66 19.87 1.92
27 20.89 8.70 18.16 1.96
76 19.42 10.14
F
1194.84 1 1194.84 13.32 00%**
54.77 2 27.39 31 74
6458.91 72 89.71
*p<.05  **p<0l  *** p<.001

13 23.85 8.77 25.58 2.33
11 25.36 7.12 25.96 2.35
14 22.00 7.79 19.92 2.35
38 23.61 7.87
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62.37 1 62.37 1.05 31
210.08 2 105.04 177 .19
2016.63 34 50.31

*p<.05  **p<Ol  *** p<.001

p<.05
11 11.91 10.72 13.36 2.93
14 13.71 10.32 14.61 2.57
13 19.69 9.76 17.50 2.77
38 15.24 10.51
F

912.99 1 312.78 10.08 .003+*
95.93 2 47.96 53 590
3079.96 34 90.58

*p<.05 **p<0l  *** p<.001
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Oughton
Reed(1999)



p<.05

13 5.64 3.50 6.28 .83
11 521 342 5.62 .73
14 6.46 2.82 5.48 .79
38 5.76 321
F
126.23 1 126.23 17.12 .000***
4.02 2 2.01 0.27 .760
250.63 34 7.37

*p<05  ** p<Ol  *** p<.001

13 0.36 0.81 0.52 70
1 150 2.14 1.60 62
14 3.31 3.15 3.07 67
38 179 2.54
F
25.89 1 25.89 4.95 03*
34.56 2 17.28 3.30 05+
177.86 34 5.23

*p<.05  ** p<Ol  *** p<.001
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(1-3)

(1) (J)
-1.077 . 923 .25
-2.551 . 997 .02*
1.077 . 923 .25
-1.474 . 927 .12
2.551 . 997 .02*
1.474 . 927 .12
*. 05 . 01 *x. 0*0*1*
p<.05
p<.05
13 8.23 231 8.47
11 8.82 1.99 8.90
14 7.71 1.68 7.43
38 8.21 2.00
F
25 1 0.25 .06 .80
11.06 2 5.53 1.37 27
137.0 34 4.03
*p<.05 **p<01l *** p<.001
13 2.69 2.29 2.99 .66
11 2.09 1.97 2.19 .66
14 257 221 2.22 .66
38 247 2.13
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3.96 1 3.96 .85 .36
4.25 2 2.13 45 .64
159.26 34 4.68
*p<.05 **p<0l  *** p<.001
2001
Witkin & Goodenough, 1981; Messick, 1994
p<.05
95%
23.85 8.77 25.22 243 20.38 30.06
25.36 7.12 25.29 2.60 20.10 30.47
22.00 7.79 18.50 2.55 13.42 23.58
11.91 10.72 14.00 2.68 8.65 19.34
13.71 10.32 15.33 2.36 10.63 20.03
19.69 9.76 18.65 241 13.84 23.45
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2004

F
1194.84 1 1194.84 16.09 .000***
866.96 1 866.96 11.67 .001***
2319 2 11.60 .16 .860
* 490.26 2 249.63 3.36 .040*
5124.27 69 74.27
*p<.05 **p<01l *** p<.001
ab-c
C b
Cc
3
1
01 E-29-3
01
E-29-3
|
E-29-3
|
E-29-3
|
E-29-3
|
02 E-333
01 E-29-3
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02

E-33-3

E-33-3

E-33-3

E-33-3

E-33-3

E-33-3

03

E-14-1

E-14-1

04

C-16-3

¢33 .

c163 .

C-16-3

05

C14-1 ...

C-14-1

C-14-1
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|
c1i41r L
|
ci4r
01
357 02 1911 4 6 8
03 2 4 05 4 6
10
2,
(1) 34.2 21.1
44.7 v? 321 df=2
) 86.8
x® 20.63 df=1 p<.001
©)
52.6
7.9
x> 12.05 df=2 p<.01
a
2 2 df
3 281 5 385 5 385
4 36.4 2 18.2 5 455 4.20 4
6 42.9 1 7.1 7 50.0
13 342 8 211 17 447 321 2
*r<. 05 . 01* <. OO TI*
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1 3 e df
11 84.6 2 154
11 100.0 0 0.0 2.56 2
11 78.6 3 214
33 86.8 5 13.2 20.63*** 1
*p<.05  ** p<0l  *** p<.001
Q [e]
1 2 7 df
9 69.2 2 154 2 154
45.5 0 0.0 54.5 5.78 4
42.9 1 7.1 50.0
20 52.6 3 7.9 15 395 12.05** 2
*p<.05  ** p<0l  *** p<.001
(1996) Okebukola Jegede (1989) Roth Roychoudhury
(1994)
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Okebukola  Jegede (1989)

(Witkin &
Goodenough, 1981)

(Witkin & Goodenough, 1981 Messick,
1994 Morgan, 1997)
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Novak  Gowin(1984)
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A Study on Cooperative Learning with
Concept Map in

Junior High Students Classes

Lin, Ta-Sen

Sssistant Professor
Center for Teacher Educati on

Chia-Nan University of Pharmacy an:i

Abstract

The purpose of this study was to investigate the effect of cooperative learning
with concept map in junior high school biology classes, taking students cognitive
style as a moderator variable. A qusai-experiment following a pretest-posttest
control group design was undertaken in two biology classes. The subjects consisted
of 76 students, of which 38 as experimental group, and 38, control group. Major
results were found as followings. (1) Cooperative learning realy brought about a
positive effect on bioenergetics concept learning;(2) There was no significant
difference in the concept map test score between students with different cognitive
style;(3) Cooperative learning and students' cognitive style produced an interaction
effect on bioenergetics learning;(4) 1t’s not easy to use concept map, but welcome by
the learners.

Keywords: bioenergetics,photosynthesis,respiration,cooperative learning,
cognitive style,concept map
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