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D. Hume
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ideas Hume, 1962
perception
introspection
Abimbola, 1983
symbolic logic
Principia Mathematica
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Bentley & Garrison, 1991
Hempel, 1966
deduction
hypothetico-deductive reasoning
intellect
reason  Nussbaum, 1989 self-evident
innate idea
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epigemologicd rationdism

. Kant 1965
apriori
a posteriori
Fabricius, 1983
K. Popper falsification
Gorman, 1986

, (trial and error)

(Popper,1968,p.51)

Terhart, 1988
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Hanson(1961/1958, 1977) Kuhn(1970/1962 Lakatos (1970) Polanyi 1962
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Bentley & Garrison, 1991,
Fleury & Bentley, 1991; Garrison & Bentley, 1990

3. (Toulmin) (Lakatos) (Bronowski)
(1985)
(self-contained) (deterministic)
(2970)
(1978)
Loving(1997)
(Bombaugh,
1995)
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1993; NRC, 1996
Alters, 1997; Rutherford & Ahlgren, 1990
Matthews, 1994 Smith, Lederman, Bell, McComas,

Clough 1997
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U.S. National Academy of Science

NOS
National Science Education Standards NRC, 1996

NOS NOS
p. 1102

Chiappetta, Sethna,  Fillman 1993
1 2 3

AAAS, 1989, 1993

Rutherford & Ahlgren, 1990

(Milne & Taylor, 1995)

(dogmatic) (pragmatic)
( [Joule] )
( [Einstein] [Darwin] )

(Cdlifornia State Board of
Education, 1990, p.18)

284



AAAS, 1993, p.

AAAS, 1993, p. 7
AAAS, 1993, p. 7

Pameri 1995 Rutherford
Ahlgren 1990

Finley 1983

AAAS, 1993
Terhart 1988

Petersen-Falshoft 1979
Miller & Driver,1987

Lederman 1983 Rutherford ~ Ahlgren 1990
Miller Driver 1987

NRC, 1994 Palmeri 1995
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Rutherford & Ahlgren,
1990 heuristic techniques

Palmeri 1995

Cleminson 1990
creative acts of imagination the
methods of scientific inquiry

Cleminson, 1990, p. 437

Rutherford & Ahlgren, 1990, p. 5

Rutherford & Ahlgren,
1990, p. 7

AAAS, 1993, p. 13

Rutherford & Ahigren, 1990
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Sethna, & Fillman, 1993

AAAS, 1989

19

AAAS, 1993

AAAS, 1993, p. 18

AAAS, 1993, p. 19
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science inquiry instruction
science process skills instruction science
content coursework doing science

Akerson, et al., 2000
Lederman 1992
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