Archaeology

Grades K-4

Science as Inquiry
Understandings about scientific inquiry

Scientific investigations involve asking and answering a question and comparing the
answer with what scientists already know about the world.

Scientists use different kinds of investigations depending on the questions they are
trying to answer. Types of investigations include describing objects, events, and
organisms; classifying them; and doing a fair test (experimenting).

Simple instruments, such as magnifiers, thermometers, and rulers, provide more
information than scientists obtain using only their senses.

Scientists develop explanations using observations (evidence) and what they already
know about the world (scientific knowledge). Good explanations are based on evidence
from investigations.

Scientists make the results of their investigations public; they describe the investigations
in ways that enable others to repeat the investigations.

Scientists review and ask questions about the results of other scientists' work.

Science and Technology
Understandings about science and technology

People have always had questions about their world. Science is one way of answering
questions and explaining the natural world.

People have always had problems and invented tools and techniques (ways of doing
something) to solve problems. Trying to determine the effects of solutions helps people
avoid some new problems.

Scientists and engineers often work in teams with different individuals doing different
things that contribute to the results. This understanding focuses primarily on teams
working together and secondarily, on the combination of scientist and engineer teams.
Women and men of all ages, backgrounds, and groups engage in a variety of scientific
and technological work.

Tools help scientists make better observations, measurements, and equipment for
investigations. They help scientists see, measure, and do things that they could not
otherwise see, measure, and do.

Abilities to distinguish between natural objects and objects made by humans

Some objects occur in nature; others have been designed and made by people to solve
human problems and enhance the quality of life.
Objects can be categorized into two groups, natural and designed.

History and Nature of Science
Science as a human endeavor

Grades 5-8

Science and technology have been practiced by people for a long time.

Although men and women using scientific inquiry have learned much about the objects,
events, and phenomena in nature, much more remains to be understood. Science will
never be finished.

Many people choose science as a career and devote their entire lives to studying it. Many
people derive great pleasure from doing science.

Science as Inquiry
Understandings about scientific inquiry

Different kinds of questions suggest different kinds of scientific investigations. Some
investigations involve observing and describing objects, organisms, or events; some
involve collecting specimens; some involve experiments; some involve seeking more
information; some involve discovery of new objects and phenomena; and some involve
making models.



Current scientific knowledge and understanding guide scientific investigations.
Different scientific domains employ different methods, core theories, and standards to
advance scientific knowledge and understanding.

Mathematics is important in all aspects of scientific inquiry.

Technology used to gather data enhances accuracy and allows scientists to analyze and
quantify results of investigations.

Scientific explanations emphasize evidence, have logically consistent arguments, and
use scientific principles, models, and theories. The scientific community accepts and
uses such explanations until displaced by better scientific ones. When such displacement
occurs, science advances.

Science advances through legitimate skepticism. Asking questions and querying other
scientists' explanations is part of scientific inquiry. Scientists evaluate the explanations
proposed by other scientists by examining evidence, comparing evidence, identifying
faulty reasoning, pointing out statements that go beyond the evidence, and suggesting
alternative explanations for the same observations.

Scientific investigations sometimes result in new ideas and phenomena for study,
generate new methods or procedures for an investigation, or develop new technologies
to improve the collection of data. All of these results can lead to new investigations.

Life Science
Diversity and adaptations of organisms

Biological evolution accounts for the diversity of species developed through gradual
processes over many generations. Species acquire many of their unique characteristics
through biological adaptation, which involves the selection of naturally occurring
variations in populations. Biological adaptations include changes in structures,
behaviors, or physiology that enhance survival and reproductive success in a particular
environment.

Extinction of a species occurs when the environment changes and the adaptive
characteristics of a species are insufficient to allow its survival. Fossils indicate that
many organisms that lived long ago are extinct. Extinction of species is common; most of
the species that have lived on the earth no longer exist.

Earth and Space Science
Earth’s history

Fossils provide important evidence of how life and environmental conditions have
changed.

Science and Technology
Understandings about science and technology

Scientific inquiry and technological design have similarities and differences. Scientists
propose explanations for questions about the natural world, and engineers propose
solutions relating to human problems, needs, and aspirations. Technological solutions
are temporary; technologies exist within nature and so they cannot contravene physical
or biological principles; technological solutions have side effects; and technologies cost,
carry risks, and provide benefits.

Many different people in different cultures have made and continue to make
contributions to science and technology.

Science in Personal and Social Perspectives
Science and Technology in Society

Scientists and engineers work in many different settings, including colleges and
universities, businesses and industries, specific research institutes, and government
agencies.

Science cannot answer all questions and technology cannot solve all human problems or
meet all human needs. Students should understand the difference between scientific and
other questions. They should appreciate what science and technology can reasonably



contribute to society and what they cannot do. For example, new technologies often will
decrease some risks and increase others.

History and Nature of Science
Nature of science

Scientists formulate and test their explanations of nature using observation,
experiments, and theoretical and mathematical models. Although all scientific ideas are
tentative and subject to change and improvement in principle, for most major ideas in
science, there is much experimental and observational confirmation. Those ideas are not
likely to change greatly in the future. Scientists do and have changed their ideas about
nature when they encounter new experimental evidence that does not match their
existing explanations.

Science as a human endeavor

Grades 9-12

Women and men of various social and ethnic backgrounds—and with diverse interests,
talents, qualities, and motivations—engage in the activities of science, engineering, and
related fields such as the health professions. Some scientists work in teams, and some
work alone, but all communicate extensively with others.

Science requires different abilities, depending on such factors as the field of study and
type of inquiry. Science is very much a human endeavor, and the work of science relies
on basic human qualities, such as reasoning, insight, energy, skill, and creativity—as
well as on scientific habits of mind, such as intellectual honesty, tolerance of ambiguity,
skepticism, and openness to new ideas.

Science as Inquiry
Understandings about scientific inquiry

Scientists usually inquire about how physical, living, or designed systems function.
Conceptual principles and knowledge guide scientific inquiries. Historical and current
scientific knowledge influence the design and interpretation of investigations and the
evaluation of proposed explanations made by other scientists.

Scientists conduct investigations for a wide variety of reasons. For example, they may
wish to discover new aspects of the natural world, explain recently observed
phenomena, or test the conclusions of prior investigations or the predictions of current
theories.

Scientists rely on technology to enhance the gathering and manipulation of data. New
techniques and tools provide new evidence to guide inquiry and new methods to gather
data, thereby contributing to the advance of science. The accuracy and precision of the
data, and therefore the quality of the exploration, depends on the technology used.

Physical Science
Structure of atoms

Matter is made of minute particles called atoms, and atoms are composed of even
smaller components. These components have measurable properties, such as mass and
electrical charge. Each atom has a positively charged nucleus surrounded by negatively
charged electrons. The electric force between the nucleus and electrons holds the atom
together.

The atom's nucleus is composed of protons and neutrons, which are much more massive
than electrons. When an element has atoms that differ in the number of neutrons, these
atoms are called different isotopes of the element.

Radioactive isotopes are unstable and undergo spontaneous nuclear reactions, emitting
particles and / or wavelike radiation. The decay of any one nucleus cannot be predicted,
but a large group of identical nuclei decay at a predictable rate. This predictability can
be used to estimate the age of materials that contain radioactive isotopes.



Structure and properties of matter
- Carbon atoms can bond to one another in chains, rings, and branching networks to form
a variety of structures, including synthetic polymers, oils, and the large molecules
essential to life.

Life Science
Behavior of organisms
- Behavioral biology has implications for humans, as it provides links to psychology,
sociology, and anthropology.

Science and Technology
Understandings about science and technology

- Scientists in different disciplines ask different questions, use different methods of
investigation, and accept different types of evidence to support their disciplines,
including engineering. New disciplines of science, such as geophysics and biochemistry
often emerge at the interface of two older disciplines.

- Science often advances with the introduction of new technologies. Solving technological
problems often results in new scientific knowledge. New technologies often extend the
current levels of scientific understanding and introduce new areas of research.

- Creativity, imagination, and a good knowledge base are all required in the work of
science and engineering.

- Science and technology are pursued for different purposes. Scientific inquiry is driven
by the desire to understand the natural world, and technological design is driven by the
need to meet human needs and solve human problems. Technology, by its nature, has a
more direct effect on society than science because its purpose is to solve human
problems, help humans adapt, and fulfill human aspirations. Technological solutions
may create new problems. Science, by its nature, answers questions that may or may not
directly influence humans. Sometimes scientific advances challenge people's beliefs and
practical explanations concerning various aspects of the world.

History and Nature of Science
Science as a human endeavor
- Individuals and teams have contributed and will continue to contribute to the scientific
enterprise. Doing science or engineering can be as simple as an individual conducting
field studies or as complex as hundreds of people working on a major scientific question
or technological problem. Pursuing science as a career or as a hobby can be both
fascinating and intellectually rewarding.



