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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.
- Use data to construct a reasonable explanation.

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
Position and motion of objects 

- The position and motion of objects can be changed by pushing or pulling. The size of the change
is related to the strength of the push or pull.

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.

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.

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.
- Use appropriate tools and techniques to gather, analyze, and interpret data.
- Develop descriptions, explanations, predictions, and models using evidence.
- Think critically and logically to make the relationships between evidence and explanations.

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.



- 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.

 
Physical Science

Motions and forces
- If more than one force acts on an object along a straight line, then the forces will reinforce or

cancel one another, depending on their direction and magnitude. Unbalanced forces will cause
changes in the speed or direction of an object's motion.

Life Science
Structure and function in living systems

- Living systems at all levels of organization demonstrate the complementary nature of structure
and function. Important levels of organization for structure and function include cells, organs,
tissues, organ systems, whole organisms, and ecosystems.

- Specialized cells perform specialized functions in multicellular organisms. Groups of
specialized cells cooperate to form a tissue, such as a muscle. Different tissues are in turn
grouped together to form larger functional units, called organs. Each type of cell, tissue, and
organ has a distinct structure and set of functions that serve the organism as a whole.

Science and Technology
Understandings about science and technology

- Science and technology are reciprocal. Science helps drive technology, as it addresses questions
that demand more sophisticated instruments and provides principles for better instrumentation
and technique. Technology is essential to science, because it provides instruments and
techniques that enable observations of objects and phenomena that are otherwise unobservable
due to factors such as quantity, distance, location, size, and speed. Technology also provides
tools for investigations, inquiry, and analysis.

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.



- 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.

- Results of scientific inquiry—new knowledge and methods—emerge from different types of
investigations and public communication among scientists. In communicating and defending
the results of scientific inquiry, arguments must be logical and demonstrate connections
between natural phenomena, investigations, and the historical body of scientific knowledge. In
addition, the methods and procedures that scientists used to obtain evidence must be clearly
reported to enhance opportunities for further investigation.

Physical Science
Motions and forces

- Objects change their motion only when a net force is applied. Laws of motion are used to
calculate precisely the effects of forces on the motion of objects. The magnitude of the change in
motion can be calculated using the relationship F = ma, which is independent of the nature of
the force. Whenever one object exerts force on another, a force equal in magnitude and opposite
in direction is exerted on the first object.

- Gravitation is a universal force that each mass exerts on any other mass. The strength of the
gravitational attractive force between two masses is proportional to the masses and inversely
proportional to the square of the distance between them.
Behavior of organisms

- Multicellular animals have nervous systems that generate behavior. Nervous systems are
formed from specialized cells that conduct signals rapidly through the long cell extensions that
make up nerves. The nerve cells communicate with each other by secreting specific excitatory
and inhibitory molecules. In sense organs, specialized cells detect light, sound, and specific
chemicals and enable animals to monitor what is going on in the world around them.

- Organisms have behavioral responses to internal changes and to external stimuli. Responses to
external stimuli can result from interactions with the organism's own species and others, as well
as environmental changes; these responses either can be innate or learned. The broad patterns
of behavior exhibited by animals have evolved to ensure reproductive success. Animals often
live in unpredictable environments, and so their behavior must be flexible enough to deal with
uncertainty and change. Plants also respond to stimuli.

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.

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.


