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Grades K-4
Science as Inquiry

Abilities necessary to do scientific inquiry
- Ask a question about objects, organisms, and events in the environment.
- Plan and conduct a simple investigation.
- Employ simple equipment and tools to gather data and extend the senses.

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).

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

Physical Science
Light, heat, electricity, and magnetism 

- Electricity in circuits can produce light, heat, sound, and magnetic effects. Electrical circuits
require a complete loop through which an electrical current can pass.

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.

Science in Personal and Social Perspectives
Science and technology in local challenges

- People continue inventing new ways of doing things, solving problems, and getting work done.
New ideas and inventions often affect other people; sometimes the effects are good and
sometimes they are bad. It is helpful to try to determine in advance how ideas and inventions
will affect other people.

- Science and technology have greatly improved food quality and quantity, transportation,
health, sanitation, and communication. These benefits of science and technology are not
available to all of the people in the world. 

History and Nature of Science
- Science as a human endeavor
- Men and women have made a variety of contributions throughout the history of science and

technology.
- Many people choose science as a career and devote their entire lives to studying it. Many people

derive great pleasure from doing science. 

Grades 5-8
Science as Inquiry

Abilities necessary to do scientific inquiry
- Identify questions that can be answered through scientific investigations.
- Design and conduct a scientific investigation.

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.

Physical Science
Transfer of energy

- Energy is a property of many substances and is associated with heat, light, electricity,
mechanical motion, sound, nuclei, and the nature of a chemical. Energy is transferred in many
ways.

- Electrical circuits provide a means of transferring electrical energy when heat, light, sound, and
chemical changes are produced.

- In most chemical and nuclear reactions, energy is transferred into or out of a system. Heat, light,
mechanical motion, or electricity might all be involved in such transfers.

- The sun is a major source of energy for changes on the earth's surface. The sun loses energy by
emitting light. A tiny fraction of that light reaches the earth, transferring energy from the sun to
the earth. The sun's energy arrives as light with a range of wavelengths, consisting of visible
light, infrared, and ultraviolet radiation. 

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.

History and Nature of Science
Science as a human endeavor

- 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.

Grades 9-12
Science as Inquiry

Abilities necessary to do scientific inquiry
- Identify questions and concepts that guide scientific investigations.
- Design and conduct scientific investigations.

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.

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.
Motions and forces

- Electricity and magnetism are two aspects of a single electromagnetic force. Moving electric
charges produce magnetic forces, and moving magnets produce electric forces. These effects
help students to understand electric motors and generators.
Interactions of energy and matter

- In some materials, such as metals, electrons flow easily, whereas in insulating materials such as
glass they can hardly flow at all. Semiconducting materials have intermediate behavior. At low
temperatures some materials become superconductors and offer no resistance to the flow of
electrons. 

Science and Technology
Understandings about science and technology

- 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.


