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( 1998)

(p. 6)

(Millar & Osborne, 1998)

The science
curriculum should provide young people with
an understanding of some key ideas-about-
science 5.3 INTEGRATING VARIOUS
ASPECTS OF THE CURRICULUM It is
essential that the different elements of the
science curriculum discussed in section 5.2
are integrated into a coherent programme. (p.
2020)

National Research
Council, NRC 1995
National Science

Education Standards, NSES

LESS EMPHASIS ON:
Studying subject matter disciplines (physical,
life, earth sciences) for their own sakeM ORE
EMPHASIS ON: Integrating al aspects of
science content(NRC, 1995, p. 113)

NSES
Content Standards

(p. 104)

(National Science
Teachers Association, NSTA)
SS&C Project (Scope, Sequence, and
Coordination of Secondary School Sciences)
Bill Aldridge (1993) Chemistry
and physics ae fundamental to an
understanding of the life science. And
chemistry, physics, and the life science are
fundamental to an understanding of the Earth
and space sciences (p. 27)
(American Association for the
Advancement of Science, [AAAS], 1993)
Project 2061 Benchmarks for
Science Literacy
Anintegrated picture of the earth hasto

develop over many years, with some concepts
being visited over and over again in new
contexts and greater detail. Some aspects can
be learned in science, others in geography;
some parts can be purely descriptive; others
must draw on physical principles. (p. 66)

Mayer (1991, 1995)
(Earth System)



( National Center for Earth Science Mille & Davison (1998)
Education, [NCESE], 1991, 1997)

Teachers of science integrate a sound model

of teaching and learning, a practical structure

for the sequence of activities, and the content

/ to be learned. (NRC, 1995, p. 31)Skilled

teachers of science have  specia

understandings and abilities that integrate

their knowledge of science content,

_ curriculum, learning, teaching, and students.

(achievement) (NRC, 1995, p. 62)

attitudes toward earth science
(Mao, Chang & Barufddi,

1998; Mao & Chang, 1998) 2.

(alternative framework) (Chang & Barufaldi,
1999) 3. /

(Chang & Mao, 1999a) 4.

(Chang, 2001) 5.

(Chang, Hua, & Barufaldi, 1999) 6.
Engage,
Explore, AnalysisExplain, Apply/Evauate,
EEAA A
(Chang & Mao, 1999b) learning cycle model
Theme
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