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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.

Physical Science
Properties of objects and materials

- Materials can exist in different states—solid, liquid, and gas. Some common materials,
such as water, can be changed from one state to another by heating or cooling.

Life Science
The characteristics of organisms

- Organisms have basic needs. For example, animals need air, water, and food; plants
require air, water, nutrients, and light. Organisms can survive only in environments in
which their needs can be met. The world has many different environments, and distinct
environments support the life of different types of organisms.

Organisms and their environments
- Humans depend on their natural and constructed environments. Humans change

environments in ways that can be either beneficial or detrimental for themselves and
other organisms.

Earth and Space Science
Properties of earth materials

- Earth materials are solid rocks and soils, water, and the gases of the atmosphere. The
varied materials have different physical and chemical properties, which make them
useful in different ways, for example, as building materials, as sources of fuel, or for
growing the plants we use as food. Earth materials provide many of the resources that
humans use.

Changes in the earth and sky
- Weather changes from day to day and over the seasons. Weather can be described by

measurable quantities, such as temperature, wind direction and speed, and
precipitation.

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.
- Use appropriate tools and techniques to gather, analyze, and interpret data.

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.



- Chemical elements do not break down during normal laboratory reactions involving
such treatments as heating, exposure to electric current, or reaction with acids. There are
more than 100 known elements that combine in a multitude of ways to produce
compounds, which account for the living and nonliving substances that we encounter.

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.

- Heat moves in predictable ways, flowing from warmer objects to cooler ones, until both
reach the same temperature.

- 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.

Earth and Space Science
Structure of the earth system

- Water, which covers the majority of the earth's surface, circulates through the crust,
oceans, and atmosphere in what is known as the "water cycle." Water evaporates from
the earth's surface, rises and cools as it moves to higher elevations, condenses as rain or
snow, and falls to the surface where it collects in lakes, oceans, soil, and in rocks
underground.

- Water is a solvent. As it passes through the water cycle it dissolves minerals and gases
and carries them to the oceans.

- The atmosphere is a mixture of nitrogen, oxygen, and trace gases that include water
vapor. The atmosphere has different properties at different elevations.

- Clouds, formed by the condensation of water vapor, affect weather and climate.
- Global patterns of atmospheric movement influence local weather. Oceans have a major

effect on climate, because water in the oceans holds a large amount of heat.

Science in Personal and Social Perspectives
Personal health

- Natural environments may contain substances (for example, radon and lead) that are
harmful to human beings. Maintaining environmental health involves establishing or
monitoring quality standards related to use of soil, water, and air.

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.



Physical Science
Structure and properties of matter

- Solids, liquids, and gases differ in the distances and angles between molecules or atoms
and therefore the energy that binds them together. In solids the structure is nearly rigid;
in liquids molecules or atoms move around each other but do not move apart; and in
gases molecules or atoms move almost independently of each other and are mostly far
apart.

Life Science
Interdependence of organisms

- Living organisms have the capacity to produce populations of infinite size, but
environments and resources are finite. This fundamental tension has profound effects on
the interactions between organisms.

Earth and Space Science
Energy in the earth system

- Global climate is determined by energy transfer from the sun at and near the earth's
surface. This energy transfer is influenced by dynamic processes such as cloud cover and
the earth's rotation, and static conditions such as the position of mountain ranges and
oceans.

Natural resources
- Human populations use resources in the environment in order to maintain and improve

their existence. Natural resources have been and will continue to be used to maintain
human populations.

- The earth does not have infinite resources; increasing human consumption places severe
stress on the natural processes that renew some resources, and it depletes those
resources that cannot be renewed.

Environmental quality
- Natural ecosystems provide an array of basic processes that affect humans. Those

processes include maintenance of the quality of the atmosphere, generation of soils,
control of the hydrologic cycle, disposal of wastes, and recycling of nutrients. Humans
are changing many of these basic processes, and the changes may be detrimental to
humans.

- Materials from human societies affect both physical and chemical cycles of the earth.

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.


