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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.
- Communicate investigations and explanations.

Understandings about scientific inquiry
- 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.

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.

Earth and Space Science
Objects in the sky

- The sun, moon, stars, clouds, birds, and airplanes all have properties, locations, and
movements that can be observed and described.

Science and Technology
Abilities of technological design

- Identify a simple problem.
- Propose a solution.
- Implementing proposed solutions.
- Evaluate a product or design.
- Communicate a problem, design, and solution.

Understanding 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.

History and Nature of Science
Science as a human endeavor

- 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.
- Develop descriptions, explanations, predictions, and models using evidence.
- Communicate scientific procedures and explanations.
- Use mathematics in all aspects of scientific 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.

Physical Science
Motions and forces

- The motion of an object can be described by its position, direction of motion, and speed.
That motion can be measured and represented on a graph.

Science and Technology
Abilities of technological design

- Identify appropriate problems for technological design.
- Design a solution or product.
- Implement a proposed design.
- Evaluate completed technological designs or products.
- Communicate the process of technological design.

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.

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.
- Use technology and mathematics to improve investigations and communications.

Understandings about scientific inquiry
- 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.

- Mathematics is essential in scientific inquiry. Mathematical tools and models guide and
improve the posing of questions, gathering data, constructing explanations and
communicating results.

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.

Science and Technology
Abilities of technological design

- Identify a problem or design an opportunity.
- Implement a proposed solution.
- Communicate the problem, process, and solution.

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.


