495-532 ( )

Treffinger I saksen(1992)

(Creative Problem Solving CPS)
1.
3 4. 5
CPS
20 23
26

28




496

(High order
thinking) (
1995; 1993; 1993; Parnes,1967; Champagne,1988
Sternberg,1987;1995) Y ager(1996) STS
(2001)
(1999)

(Sternberg & Lubart 1999)



(

)

(Creative Problem Solving)

(Triangulation)

497



498

(Collette A.T. & Chiappetta E. L. 1994)
(Gove, 1986)
(Sensitivity) (Fluency)
(Flexibility) (Originality) (Elaboration)
(Guilford,1986)

(Torrance 1972;Sternberg & Lubart 1995
1997 2001 2002)
(1997)

Kahny(1986)
Mayer(1992)



499

(1993)
(Presented state) (Goal state)
( 2000 Higgins 1994) Guilford(1967)

(Structure-of-intellect model)

Guilford
Guilford (
1973) Torrance(1970) Guilford
( 1994 1983 Guilford 1977)
(
1985)

(Treffinger Isaksen
1992) (The Oxfordshire Skills Programme)



500

(Coles Robinson 1989)

Y ager(1996)
SCK SCK
P P

o,
>

Cc2

( 2000)



2001)

(1992, 1996)STS

(

1997)

(Module)

2001)

Guilford(1971)

1999 2002)

2001)

501

Y ager



502

( 1997 1998
1991 Airasian,1996 Aschbacher,1991)
(2000) (1995)
(NEAP)

P w DN P




503

(Creative
Problem Solving CPS)
CPS (Revise)

RCPS RCPS CPS



504

(80 )

(80

(80 )

(120 )



o & 0 DdPE

RCPS

505

(120 )

CPS

CPS

CPS

RCPS




506

15

10

25




15

CPS

min

10

507



508

NO.1
NO.2

12

40

30




10

(1)

(2)

(3)

20

5009



510

(1)
(2)
(3)
(4)

(1)

(2) ( )

(T)
(P) (U)
(1) (T)
(2) (P)

(3) (V)
(U/P)

(1) ( )



(2)

1/5

2

1/5~1/3

1

1/3

51

1



512

20

26

(2001)

19

28



(

513

)

97(p .01)



514

.01)
98(p .01)
.01)
.61(p
.53(p<.05)
.47(p<.05)
.65(p .01)
()
Cronbach «o a .86

Cronbach o

.96(p

.87 (p

.01)

.56(p<.05)

57(p .01)

e a .62



515

r .94(p<.01)
r .96(p<.01)
r .93(p<.01)
r .93(p<.01)
r.95(p<.01)
r .96(p<.01)
78(p .01) .62(p .01)
()
1.
t
(n 20) (n 19) ¢ D
83.53 11.21 85.21 9.46 .51 .62
(p .05)
t
(n 20) (n 19) ¢ D

84.79 10.09 87.89 5.05 1.22 .23




516

(p
.05)
2.
(n 20) (n 19) t p
51.95 19.69 27.70 12.69 -4.60 .000
*x 001 ()
t
(p<.05)
(p .05)
(n 20) (n 19) t p
30.4737 12.3305 15.15 7.922 -4.64 .00
* % 0.01 ( )
3.
(n 8) (n 11) t p
31.13 9.69 30.00 14.40 .19 .85
53.75 14.96 50.64 23.16 .33 74




517

()
1.
t
(n 26) (n 28) t p
12.038 6.478 10.821 6.72 677 .502
(p
.05)
2.
t
(n 26) (n 28) t p
24.404 7.507 11 1.179 9.331 .000
***p< 001
(p<.001)



518

(n 21) (n 33) t p
12.524 7.1 10.697 6.217 .967 .324
20.405 10.433 15.576 6.597 1.894 .068
32.929 16.318 26.273 9.992 1.679 .104

7 2 3 7 3



23

1/6

519



520



52

1



522

()

()

()



523

NSC-90-2511-S-153-013)



524




(1)
(2)
(3)
(4)
(5)
(1)
(2)
(3)
(4)
(5)
(1)
(2)
(3)
(4)
(5)

525




526

(1)0

(0)

(2)0

(0)

(-1)

(+1)
(-1)

(+2)
(

1)




A

(0)

(2)0

(0)

527



528

(1995)
(2000)

(Mayer, R. E.) (1991)
(1997)

(1998)

12-20
(1993)
(2002)
16 355-394

(2001)

:NSC87-2511-S-153-006
(2000)
11 52-62
(1999)

NSC87-2511-S-153-015
(1997)
(1996)

Sternberg, R. J. & Lubart, T. I.

(2001)
2001
185-208
(2001)

(1999)

149

1(6) 79-90

123 10-14

2001 9



529

(1985)
(1993)
(1983)
(1997)

(1973)
(1993)
(1993)

(1991) ( )

(1980)
(1994)
(1992)
(John Dewey) (1992)

(2001)

14 673-704
(1993)

Airasian P. W. (1996). Assessment in the classroom. New Y ork: McGraw-Hall.

Aschbacher, P. R. (1991). Performance assessment: state activity, interest, and concerns.
Applied measurement in Education, 4(4)275-288.

Champagne, A. B. (1988). Definition and Assessment of The High-order Cognitive
ills. National Association for Research in Science Teaching, Research Matter...To
the Science Teacher.

Coles, M.. & Robinson, W. D. (1989). Teaching thinking, Bristol: The Bristol Press.

Collette, A. T. & ChiappettaE. L. (1994). Science Instruction in the Middle &
Secondary Schools. New Y ork : Macmillan Publishing Company.

Gove, P. B. (1986). Webster’s 3rd International Dictionary of the English Language.



530

Springfield Massachusetts:  G. & C. Berrian Company Publishers.

Guilford, J. P. (1967). The nature of human intelligence.  New York : McGraw-Hill.

Guilford,J. P. (1971). Creative and its Cultivation. New Y ork : Haper and Row.

Guilford, J. P. (1977). Way beyond the 1Q. Buffalo, New York Creative Education
Foundation.

Higgins, J. M. (1994).101 Creative problem solving techniques: The handbook of new
ideas for business.New Management publishing Co,Inc.

Kahny, H. (1986). Problemsolving A congnitive approach. Open University Press,,
Miton Key.

Mayer, R. E.(1992). Thinking, problem solving, cognition. New Y ork: W. H. Freeman
and Company.

Parns, S. J. (1967). Creative behavior guidebook. New York  Scribers.

Sternberg, R. J. & Lubart, T. 1. (1995). Defyingthecrowd : cultivating creativity in
a culture of conformity. New Y ork : The Free Press, A Division of SSimon & Schuster
Inc.

Torrance, E. P. (1972). Canweteach childern to think creatively? Journal of
Creative Behavior, 6, 114-143.

Torrance, E.P. (1970). Individual Differencesin Creativity among Secondary School
Students. Journal of High School; 53, 8, 429-439.

Treffinger D. J,, & Isaksen, S. G. (1992). Creative problem Solving: An Introduction.
Center for Creative Learning, Inc.

Yager, R. E. (1996). Science/Technology/Society As Reform in Science Education. New
York: State University of New York Press.



531

A Study of Acid-Base and
Oxidation-Reduction  Teaching Modules
Design and Perfor mance Assessment in
Students Scientific Creativity

Wen-Tung Hung*

Abstract

This study tried to develop “acid-base” (abbrev.AB) and “ oxidation-reduction”
(abbrev.OR)by creative problem solving model (abbrev.CPS), the subjectsincluded 54
of 5th grades, and 43 of 6th grades. The AB module includes three units, they are
(1)acid-base properties of aqueous solutions,(2)making natural indicator,and(3)mixtures
of acids and bases. OR module includes two units, they are (1)magic of color
change,and(2)mystery of fire. By participant observation of CPS instruction in an
elementary classroom and data analysis of performance test, the researcher found that
AB and OR modules could increase students' scientific creativity and problem-solving
skills. Based on the findings of this study, the researcher proposed the AB and OR
modules and CPS teaching model for cultivation of students' scientific creativity and

problem-solving skills.

Key words acid-base, oxidation-reduction , problem-solving kills, scientific
creativity , teaching module

*Wen-Tung Hung: Professor, Department of Natural Science Education, National
Pingtung Teachers College.



