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It is important to maintain the spirit of inquiry by focusing the teaching on questions that can
be answered by using observational data, the knowledge base of science, and processes of
reasoning. (NSES, 1996).

Introduction: Seeing Educational Materials and Teaching Through the Lens of Standards

e Science is Erosion
e Plate Tectonics Before and After Getting Eyeglasses

Section 1: The Big Picture

Why do we need Standards?
(adapted from National Science Education Standards, National Academy Press, 1996)

Understanding science and technology offers personal fulfillment and excitement

e Citizens need scientific and technological information and scientific and technological
ways of thinking in order to make informed decisions

e Business and industry need entry-level workers with the ability to learn, reason, think
creatively, make decisions, and solve problems

e Strong science, technology, and mathematics education can help our nation and individual
citizens improve and maintain economic productivity

Characteristics of a Technologically Literate Person
(from Technically Speaking, National Academy of Engineering, National Research Council, 2002)

Knowledge

e Recognizes the pervasiveness of technology in everyday life

Understands basic engineering concepts and terms, such as systems, constraints, and trade-
offs

Is familiar with the nature and limitations of the engineering design process

Knows some of the ways technology shapes human history and people shape technology
Knows that all technologies entail risk, some that can be anticipated and some that cannot
Appreciates that the development and use of technology involve trade-offs and a balance
of costs and benefits

e Understands that technology reflects the values and culture of society

Ways of Thinking and Acting

e  Asks pertinent questions, of self and others, regarding the benefits and risks of
technologies
e Seecks information about new technologies



Capabilities

Has a range of hands-on skills, such as using a computer for word processing and surfing
the Internet and operating a variety of home and office appliances

Can identify and fix simple mechanical or technological problems at home or work

Can apply basic mathematical conc3epts related to probability, scale, and estimation to
make informed judgments about technological risks and benefits

What is Scientific Literacy?

(from National Science Education Standards, National Academy Press, 1996)

Scientific literacy is the knowledge and understanding of scientific concepts and process required
for personal decision making, participation in civic and cultural affairs, and economic productivity.
People who are scientifically literate can ask, find, or determine answers to questions about
everyday experiences. They are able to describe, explain, and predict natural phenomena.

Scientific literacy has different degrees and forms; it expands and deepens over a lifetime, not just
during the years in school.

Section 2: Science Education Documents

National Science Education Standards (NSES) — 1996
National Research Council — National Academy of Science, National Academy of
Engineering and the National Academy of Medicine

The National Science Education Standards (NSES) does not claim to be a curriculum.

Many different individuals and groups will use the standards for a variety of purposes. A/l
users and reviewers are reminded that the content described is not a science curriculum.
Curriculum is the way content is organized and emphasized; it includes structure,
organization, balance, and presentation of the content in the classroom. Although the
structure for the content standards organizes the understanding and abilities to be acquired
by all students K — 12, that structure does not imply any particular organization for science
curricula.

Persons responsible for science curricula, teaching, assessment and policy who use the
Standards should note the following:

- None of the categories of content should be eliminated.

- No standards should be eliminated from a category.

- Science content can be added.

- The content standards must be used in the context of the standards of teaching and
assessment.
(NSES, pp. 111 - 112)

Available online: http://www.nap.edu/readingroom/books/nses/html/




Six Parts of the National Science Education Standards (NSES):

1. Science Teaching Standard
2. Standards for Professional Development for Teachers of Science
3. Assessment in Science Education
4. Science Content Standards
5. Science Education Program Standard
6. Science Education System Standard
2. Benchmarks for Science Literacy — 1994

American Association for the Advancement of Science (AAAS)

Available online: http://www.project2061.org/tools/benchol/bolframe.htm

Project 2061 Resources: http://www.project2061.org/tools/bsl/default.htm

3. State of California Science Content Standards and Framework — 2000/2002

Science Content Standards for California Public Schools — 2000

Available online: http://www.cde.ca.gov/standards/science/

State of California Science Framework — 2002

The new Science Framework incorporates and builds on the science content standards
adopted by the State Board of Education in 1998. It is the blueprint for reform of the
science curriculum, instruction, professional preparation and development, and
instructional materials in California.

Available online: http://www.cde.ca.gov/cdepress/catalog/science-framework.html

(downloadable .pdf files): http://www.cde.ca.gov/cdepress/downloads.html

Section 3: Issues Related to Alignment

A. Distinguishing Characteristics of Standards-Based Instructional Materials

e Scientific inquiry is considered both a content area and a teaching strategy,

e  All six standards should be considered in alignment activities

e A constructivist, student-centered approach to learning and teaching is encouraged, and

e The content and pedagogy of the instructional materials, as well as the assessments, should

specifically address the conceptual understandings described in the NSES before any
additional content is included.



B. State Standards/Frameworks

Eisenhower National Clearinghouse (ENC):
ENC State Frameworks Site:

C. Other Relevant Documents

Technology/Engineering Standards:

National Educational Technology Standards:

Technically Speaking:

Mathematics Standards:

http://www.enc.org/
http://www.enc.org/professional/standards/state/

http://cnets.iste.org/
http://www.nap.edu/books/0309082625/html/

http://standards.nctm.org/




