, 251-272

( 89 8 10

and Crestive Problem Solving---CLCPS

Chinese Journd of Science Education
2000, 8(3), 251-272

89 9 15 )

Cooperétive Learning

197

6 CLCPS



252

(informetion)
knowledge

1993
(Nationd Research Coundil, [NRC], 1996)

(Creetive Problem

Solving, CPS)
(Sodid issues) (Science)
(Technology) (Society)  STS

(anchored indruction)

(Chi &
Glas, 1985, Hredien & Treffinger, 19833

Issksen & Parnes 1985, Mdoney, 1994)  Issksen
Treffinger (1985)
Fredien &

Lunken, 1993; Panes & Meadows, 1960)
Hurd (1997)

(Credtive
Problem Solving, CPS)

(Crestive
Problem Solving, CPS)
(Cooperdive Learning)

(CLCPY)



CLCPS

(CPS

Ogborn
Parnes Treffinger  Isksen

Osbom (1953)

Osborn
braingorming

1967
Parnes CPS
(fect-finding, ff)
(problem-finding, pf)
if) (solutionfinding, )
(acceptancefinding, &)
(divergent thinking)
thinking)
Treffinger, 1993)
(1992) CPs
(messfinding)

(ideafinding,

(convergent
(Issksen, Pucdo, &
Treffinger  Issksen

(cetafinding, df)

Treffinger Friesan

253

(1989)

Oshom (1957)
@ (deferred judgement)
@ (€) (@)

(Fregien & Treffinger, 19833 1983D;
Howel1997;, Odorn1953 )  Treffinger
Hredien (1989)

CPS Blisssnt  McGrath (1996)

Hredien  Treffinger (19833

Oshom (1957)

Hredien & Treffinger, 1983g
Sau,199%

(Issksen,

1983; Osborn, 1957; Siau, 1995)  Isaksen (1983)
@
@ ©)

(4)



254

1 CPS
12
1995 100 32
2
1999 44 16
2
1999 83 5
5
1999 75 10
2 Davidson, 1994
Common attributes
1.
2. 2-6
3.
4.
5.
Varyingattributes
1.
2.
3.
4.
5.
6.
7.
8.
©®) (6)
)
® 9
(20 (1) Torrance (1972) 2 CPS
(12) 20 CPS
CPS CPS a1 CPS



CPS
1999
CPS
Chrigensen, 1992 Ayeas 1989
Abdl 1990
CPS
CPS
CPS
1
1 CPS
1995
1995
32
1999
16
1999 5 10
CPS 1999
1998

255

Learning
Together, LT
Johnson Johnson  (1991) Learning
Together and Alone
Putnam (1997) Johnson LT
1996 LT
Davidson 1994
Johnson LT
2 2 LT
LT CPS
1996; Burron,

James & Ambroso, 1993
CPS
LT CPS



256

CLCPS (LIT™)

Atkins & Rohrbeck, 1993;
Underwood, 1994

CPS
4
93

CPS Cooperative

Leaning CPS CLCPS
9
(Lecture-Interactive Teaching Method

LITM) 185



257

(Roth,
1997)
3
(Slabbert, 1994; Woods, 1989)

(nonequivdent  pretest-podtest  control  group

design) CLCPS
LITM ()
2
25
30
2 4 181
Cronbach s a
59 (item andyss)
CLCPS vs LITM
6
Cronbach s a 60 .64
Bloom s Taxonomy (1956)
3
.70
199%
CPS
CPS ()

1999



258

Likert

B 8

1999
(Cronbach s

Cronbachs a
20 1999
Cronbach s a

(19%9)

Panes 1977

153 84
Cronbach sa .71
2000 50
2000 CPS

CPS

41
(Cronbechsa) 60
(Cronbech sa) .85

79
()

1999 Johnson, Johnson  Holubec (19943,
1994b) Putnam (1997) Savin (1995)

@
@ S
4)
()
CLCPS
n 3
2
6
()
1 paredt-tes t
2
(covariaes) 2% 2
MANCOVA



(covariates) 2x
2 ANCOVA

4, oneway ANCOVA

5 2x 2 ANOVA

()

()
Sevens (1996) paredH-test t
ANCOVA  MANCOVA
(independent)
(normally  didtributed)
(homogeneity of variance) ANCOVA
MANCOVA

(homogeneity of within-dlass

regresson coefficient)
() Kolmogorov-Smirnov

Stevens (1996)

Type | eror (robus toType | aror)
a

259

.055 .06
paired-t-tex ANCOVA MANCOVA
a 045

()  test of homogeneity of variance
Stevens (1996, p.238)
15 Type | eror

98
9

()
ANCOVA  MANCOVA

Johnson-Newman Method

()
Bonferroni Inequdity (Stevens, 1996)

Type leror a
’ a O
a a
o, (a )
a al
045 Bonferoni method

015 ( 0045+ 3
0015)
()



260

4
n=90 t p

1496 409 1883 267 963 000

332 114 423 .74 795 000

800 217 824 212 641 000

34 170 409 151 172 .000

“p<0l ‘p<.045 "p<.015
n=95 t p

1557 377 1977 280 1134 000

323 118 441 .74 855 .00

9% 164 1001 167 837 000

506 135 534 134 710 000

"p<0l ‘p< .04 "p<.015
5

n=90 t p
5252 1260 7118 1251 826 000
2001 542 284 548 762 000
1801 423 24.70 461 850 000
1292 350 1804 376 A 000

“p<.01 ‘p<.045 "p<.015

n=95 t p
5335 1057 6844 833 874 000
2053 468 27138 373 917 000
1856 417 2414 345 813 000
1337 373 1706 295 6.12 000

“p<.01 ‘p<.045 "p<.015



261

6 2 2MANCOVA
2x 2MANCOVA
vaue F o aror p
957 39%4 2 177 0241
Vs A 565 2 177 569
B4 1426 2 177 243
p<.045
7 2x 2MANCOVA
(=90 (n=9%)
F p
1883 267 18929 1977 280 19707 4491 035
7118 251 70904 6344 838 68.752 2541 213
"p<.045
(n=93 n=9R)
F p
1942 276 19130 1921 219 19505 967 327
6951 1210 70.032 7030 9.37 69.623 085 77
"p< 045
4 5
()
()
Stevens, 1996 2% 2
paired-test MANCOVA



262

8 2x 2ANCOVA
2x 2ANCOVA
S of MS F p
Vs 0869 1 059 00 953
Vs 72934 1 72934 4307 039
x 24.084 1 24,084 142 235
‘p< 045
9 2x 2ANCOVA
(=90 (n=9%)
F p
1727 4175 17.399 1748 4552 17.363 003 953
‘p<.045
(=93 (h=92)
F p
1715 469 16.724 1761 402 18.038 4307 039
p<.045
2x 2 ANCOVA
8 9
p
045
()
7 2%
() 2 ANOVA

10 10



263

10 2x 2ANOVA
(=99 (n=9) .
p
1081 365 1085 44 027 870
427 192 442 203 320 572
654 268 643 301 028 867
p<045 “p<.001 p<.02
n 2x 2ANOVA
(n=93) (n=92)
F p
967 436 1197 353 15.768 000
408 210 460 182 3270 072
559 300 736 251 1931 000
‘p<.045 "p<.001 p< .02
11 1
2
442
13
3
()
In 12
123
6 7
12
56 ) 80 2
44.2
10 12 4.3

CLCPS



264

12
4.()
1 539 316 95
2. 42 516 43
3. 579 26 95
4. 505 42 53
5. 895 74 22
6. &1 147 32
7. 663 274 6.3
8. 569 389 32
9. 7 53 22
10. 631 37 32
11 6.3 05 32
13
32 333
1 10
12 125
13 135
7 73
20 208
11 115
2
82 32 ) 50.5
) 4
66.3 6.2



14

265

23

70

380

29

158

163

21

14

11 60

5 89.5

T4

()

2

Fredien

12-14

(Johnson, Johnson&
Holubec, 19943, 1994b; Villa& Thousand,1994)

14

158

16.3

Treffinger 19833, 19830



266

() MANCOVA
MANCOVA
LITM
()
CLCPS
LITM
()
CLCPS 3
()
1999 1995 Ayer, 1989
Woods 1986, 1989
6
CLCPS LITM 8
( 1999
1996 1999  Lazaowitz,
Hertz-Lazarowitz & Baird, 1994; Savin, 1995)
1988;
(Glasar, 1984; Sernberg, 1995

1988; Walberg, 1988)



267

(T3
)
MANCOVA
(Isksen, 1983, Johnson, Johnson &
. Holubec, 19945 Villa& Thousand, 1994 )
CLCPS
Han Hoover 1994  Esquivd  Brenes LITM
1988 CLCPS
CLCPS

LITM
CLCPS



268

4 8
NSC89-2511-S
003-005 o
1 1999
( )
2 1998
3
NSC 87-2511-5-003-026
3 1999
4. 19%
47,16-20
5 1998

6. 1996
4(6), 108-128
7. 1988
4,193-224
8. 2000
8(2), 3555
9 1995
10. 1998
11. 1999
12. 1999 (CPS)
223, 2-20
13 1995
1, 385-402

14. Abdl, S, K. (1990). The problem-solving muse.
Stience and Children, 28, 27-29.

15. Atkins, M., & Rohrbeck, C. A. (1993). Gender
effects in sdf-management training: Individua
versus cooperaive interventions. Psychology in
the Schools, 30(4), 362-368.

16. Aye, S J (1989). Credtive problem solving in
the classoom. (ERIC Document Reproduction
Service No. ED 317 446)

17.Blissent, S. E.,, & McGrath, R. E. (199). The
relationship between creativity and interpersond
problem-solving il in adults The Journal of
Creative Behavior, 30(3), 173-179.

18. Bloom, B. S. (1956). Taxonomy of educational
objectives. handbook | : cognitive domain. (Ed)
New York: David Mckay.

19. Burron, B., James, M. L., & Ambrodo, A. L.



(1993). The effects of cooperative learning in a
physca science course for elementary/ midde
levd preserve teechers. Journal of Research in
Science Teaching, 30(7), 697-707.

20.Chi, M. H, & Glasr, R. (1985). Problem
solving ability. In R. T. Sternberg (Ed.), Human
abilities. an information process approach New
Y ork: Freeman.

21. Chrigensen, K. W. (1992). Teaching credtive
problem solving. Technology Teacher, 52, 9-11.

22. Davidon, N. (1994). Cooperdive and
collaborative leaning. In J. S, Thousand, & R.
A. Villa & A. 1. Nevin. Creativity and
collaborative learning, (pp.13-30). Bdtimore
Paul H. Brooks Publishing Co.

23. Exquivd, J M., & Brenes, M. (1988). Gender
differences in achievement in Coda Rican
dudents science, mahematics and Spanish.
(ERIC Document Reproduction Service No. ED
292 637)

24. FHredien, R. L., & Lunken, H. P. (1993).
Asessment of the longterm effects of the
Magter of Science degreein credtive sudies on
its gaduate. The Journal of Cresative Behavior ,
27(3), 188-199.

25. Fregtien, R. L., & Treffinger, D. J (1983)).
Cregtive problem solving: Guiddines and
resources for effective facilitation Gifted Child
Today, January/February, 2-10.

26. Hregien R. L., & Treffinger D. J (1983Db).
Georges goup. A credtive problem-solving
fadilitation case study. The Journal of Creative
Behavior, 17(1), 32-37.

27. Glasr, R. (1984). Education and thinking: The
role of knowledge. American Psychologist, 39,
93-104.

28.Han, L., & Hoover, H. D. (1994). Gender
differences in achievement test scores. (ERIC
Document Reproduction Service No. ED 369

269

816)

29.Howe, R. (1997). Creative problem solving
approaches process for teaching and doing
cregtive activity.

30. Hurd, P. D. (1997). Inventing science sducation
for the new millenium New York and London:
Teachers Callege, Columbia University.

3l Isksn, S G. (1983). Towad a modd for
facilitation of credtive problem solving. The
Journal of Creetive Behavior, 17(1), 18-30.

3R Isken, S G, Panes S J (1985).
Curriculum planning for credtive thinking and
problem solving. The Journal of Creative
Behavior, 19(1), 1-29.

33.Isksen, S, G, Pucdio, G. J & Treffinger, D. J
(1993). An ecologicd gpproach to credtivity
resserch: profiling for creative problem solving.
The Journal of Creative Behavior, 27(3), 149
170.

34.Isksen, S D, Treffinger, D. J (1985).
Cregtive problem solving: the basic course.
Buffao, NY: Bearly Limited.

35. Johnson, D. W., & Johnson, R T. (1991).
Learning together and alone. Bagton: Allyn and
Bacon

36. Johnson, D. W., Johnson, R. T., & Holubec, E. J
(19944). Cooperative learning in the classroom
Alexandria Asocidion for Supervison and
Curriculum Development.

37. Johnson, D. W., & Johnson, R. T., & Holubec, E.
J (1994b). The New Circles of Learning :
Cooperation in the cdassoom Alexandria:
Asxocigtion for Supervison and Curriculum
Deveopment.

38.Johnson, R. T., & Johnson, D. W. (1994). An
ovaview of cooperdtive leaning, In JS
Thousand, RA. Villa & A.l. Nevin, Cregtivity
and  Collaborative  Learning. (pp31-



270

44)Bdtimore : Paul H.Brookes Publishing Co.

39. Lazarowitz, R., Hertz-Lazarowitz, R., & Baird,
H. (1994). Leaning stence in cooperative
sting: Achievement and affective outcomes.
Journal of Research in Science Teaching, 31(10),
1121-1131.

40. Mdoney, D. P. (1994). Res=arch on problem
solving: Physics. In D.L. Gabel (Ed.), Handbook
of research on science teaching and learning.(pp.
327-354). New York: Nationd Science Teachers
Asocidion.

41. Nationd Research Council (1996). National
science education sandards. Washington, DC:
Nationa Academy Press,

42. Oshorn, A. F. (1953). Applied imagination. New
York: Scribner's.

43. Osbomn, A. F. (1957). Applied imegination. (2
ed) New Y ork: Scribner's

44. Panes S J, & Meadows, A. (1960). Evauation
of padgent effects produced by a credive
problem-solving course. Psychological Reports,
7,357-361.

45. Putnam, J. W. (1997). Cooperative learning in
diverse dassoons. Upper Saddle River, N. J:
Merill.

46. Roth, Wolff-Michad. (1997). Interact iond
dructures during a grade 4-5 opendesgn
engineering unit. Journal of Research in Science
Teaching, 34(3), 273-302.

47.Sau, K. L. (1995). Group credtivity and
technology. Journal of Creative Behavior, 19(3),
201-216.

48. Sabbert, J A. (1994). Credtivity in education
revisted reflection in aid of progresson The
Journal of Creative Behavior, 28(1), 60-69.

49. Savin, R. E. (1980). Cooperdive leaning.
Review of Education Research, 50, 315-342.

50. Savin, R. E. (1995). Cooperative learning--
theory, research and practice. Boston: Allyn and

Bacon

51. Sternberg, R. J. (1988). A three-facet modd of
credivity. InR. J, Sernberg, (Ed.), The nature of
creativity, (pp.125-147). New York: Cambridge
Universty Press,

52. Stevens, J. (1996). Applied multivariate Statistics
for the social science.(3rd Ed). New Jarsey :
Lawrence Elbaum Asociates.

53. Torrance, E. P. (1972). Can we teach children to
think creativdy? The Journal of Creative
Behavior, 6(2), 114-143.

54. Treffinger, D. J, & Firedien, R. L. (1989).
Crediive problem solving (Second of Three
Partg). Gifted Child Today, September/October,
44-47.

55. Treffinger, D. J, & Isksn, S G. (1992).
Cregtivep problem solving--An introduction.
Buffao: Center for Cregtive Learninginc.

56. Underwood, G.. (1994). Gender differences and
effects of co-operation in a computer-based
language task. Educational Research, 36(1), 63
74.

57.Villa R. A, & Thousand J S (1994). One
divided by two or more. In JS. Thousand, R. A.
Villa, & A.l. Nevin, Creativity and collaborative
learning. (pp 79-101). Bdtimore Paul H.
Brooks Publishing Co.

58. Wdberg, H. J (1988). Crestivity and tdent as
learning. In RJ. Sternberg (Ed.), The Nature of
creativity. (pp. 340-361). New Y ork: Cambridge
University Press

59. Woods, D. R. (1986). Criteria for programs,
credtivity, and sdecting problems. Journal of
College Science Teaching, 16(1), 68-74.

60. Woods, D. R. (1989). Crestivity and PS. Journal
of College Stience Teaching, 15(4), 409-412.



Bloommi sTaxonomy 1956

8. @ @ Q).
13. 2 Q)
(©) @
14,
@ (2)

(4

.

@

271

©)



272

A Study of the Incorporation of Creative Problem
Solving and Cooperative Learning Strategies into
Earth Science Instruction
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Abstract

The main purpose of this study was to develop three ingtructional modules in the atmospheric
sciences incorporating cooperative learning and creative problem solving (CLCPS) strategies. This study
aso investigated the impacts of the CLCPS sessions on students' concept learning, attitudes toward earth-
science learning, and problem-solving abilities. In addition, students perceptions of the CLCPS
modules were aso explored. Participants included 197 students, with 98 students in the experimental
group and 99 in the control group. These students were enrolled in a public senior high school located in
Tape, Tawan. A nonequivalent control-group design was employed, with the experimental group
students received the CLCPS and the control group students received the Direct-Interactive Teaching
Method (DITM), during a three-week period (six hours). The pretest, posttest, and retention test were
administered to the students of both groups before, immediately after, and three months following the
interventions. A 2 X 2 anaysis of variance, with factors including groups and gender, was used to
anayze the quantitative data. Results indicated that, (1) studentsin both groups achieved significant gains
in their concept learning and attitudes toward earth-science learning; (2) the DITM significantly improved
concept learning of students to a greater degree than the CLCPS yet, here were no significant differences
between these two groups in student attitudes toward earth-science learning.  No significant differences
were found for student concept learning and attitudes toward earth-science learning among gender and
group-gender interactions; (3) there were no significant differences in the retention among groups and
group-gender interactions. However, the femae students performed significantly better than the mae
students on the retention test of concept learning; (4) no significant differences were found between both
groups in problem-solving abilities, yet, the femae students performed significantly better than the male
students on the problem-solving ability test; and (5) most of the students in the CLCPS group held
positive perceptions of the ingtructiona modules. They believed that the CLCPS could help improve
their crestivity and cooperative-learning skills. However, few students also expressed concerns about
classroom management regarding these instructional modules.

Key words: Secondary School, Cooperative Learning, Instructional Method, Creative Problem
Solving,



