
Architecture
Grades K-4
Physical Science

Properties of objects and materials
- Objects have many observable properties, including size, weight, shape, color, temperature, and

the ability to react with other substances. Those properties can be measured using tools, such as
rulers, balances, and thermometers.

- Objects are made of one or more materials, such as paper, wood, and metal. Objects can be
described by the properties of the materials from which they are made, and those properties can
be used to separate or sort a group of objects or materials.

Science and Technology
Understandings about science and technology

- 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.
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. 

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. 

Grades 5-8
Physical Science

Properties and changes of properties in matter
- A substance has characteristic properties, such as density, a boiling point, and solubility, all of

which are independent of the amount of the sample. A mixture of substances often can be
separated into the original substances using one or more of the characteristic properties.

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 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.

- Perfectly designed solutions do not exist. All technological solutions have trade-offs, such as
safety, cost, efficiency, and appearance. Engineers often build in back-up systems to provide
safety. Risk is part of living in a highly technological world. Reducing risk often results in new
technology.

- Technological designs have constraints. Some constraints are unavoidable, for example,
properties of materials, or effects of weather and friction; other constraints limit choices in the
design, for example, environmental protection, human safety, and aesthetics.

Science in Personal and Social Perspectives
Natural hazards

- Internal and external processes of the earth system cause natural hazards, events that change or
destroy human and wildlife habitats, damage property, and harm or kill humans. Natural
hazards include earthquakes, landslides, wildfires, volcanic eruptions, floods, storms, and even
possible impacts of asteroids.
Science and technology in society

- Science influences society through its knowledge and world view. Scientific knowledge and the
procedures used by scientists influence the way many individuals in society think about
themselves, others, and the environment. The effect of science on society is neither entirely
beneficial nor entirely detrimental.

- Technology influences society through its products and processes. Technology influences the
quality of life and the ways people act and interact. Technological changes are often
accompanied by social, political, and economic changes that can be beneficial or detrimental to
individuals and to society. Social needs, attitudes, and values influence the direction of
technological development.

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

History and Nature of Science
History of science

- In historical perspective, science has been practiced by different individuals in different
cultures. In looking at the history of many peoples, one finds that scientists and engineers of
high achievement are considered to be among the most valued contributors to their culture.

 
Grades 9-12
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.

- 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.

Science in Personal and Social Perspectives
Natural and human-induced hazards



- Natural and human-induced hazards present the need for humans to assess potential danger
and risk. Many changes in the environment designed by humans bring benefits to society, as
well as cause risks. Students should understand the costs and trade-offs of various
hazards—ranging from those with minor risk to a few people to major catastrophes with major
risk to many people. The scale of events and the accuracy with which scientists and engineers
can (and cannot) predict events are important considerations.

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.


