Earth’s Crust
Grades K-4
Science as Inquiry
Abilities necessary to do scientific inquiry
- Ask a question about objects, organisms, and events in the environment.
- 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 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
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.

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
- The surface of the earth changes. Some changes are due to slow processes, such as
erosion and weathering, and some changes are due to rapid processes, such as
landslides, volcanic eruptions, and earthquakes.

Grades 5-8
Science as Inquiry
Abilities necessary to do scientific inquiry
- Develop descriptions, explanations, predictions, and models using evidence.
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.

Earth and Space Science
Structure of the earth system

- The solid earth is layered with a lithosphere; hot, convecting mantle; and dense, metallic
core.

- Lithospheric plates on the scales of continents and oceans constantly move at rates of
centimeters per year in response to movements in the mantle. Major geological events,
such as earthquakes, volcanic eruptions, and mountain building, result from these plate
motions.

- Land forms are the result of a combination of constructive and destructive forces.
Constructive forces include crustal deformation, volcanic eruption, and deposition of
sediment, while destructive forces include weathering and erosion.



- Some changes in the solid earth can be described as the "rock cycle." Old rocks at the
earth's surface weather, forming sediments that are buried, then compacted, heated, and
often recrystallized into new rock. Eventually, those new rocks may be brought to the
surface by the forces that drive plate motions, and the rock cycle continues.

Earth’s history

- The earth processes we see today, including erosion, movement of lithospheric plates,
and changes in atmospheric composition, are similar to those that occurred in the past.
earth history is also influenced by occasional catastrophes, such as the impact of an
asteroid or comet.

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.
Risks and benefits
- Students should understand the risks associated with natural hazards (fires, floods,
tornadoes, hurricanes, earthquakes, and volcanic eruptions), with chemical hazards
(pollutants in air, water, soil, and food), with biological hazards (pollen, viruses,
bacterial, and parasites), social hazards (occupational safety and transportation), and
with personal hazards (smoking, dieting, and drinking).

History and Nature of Science
Nature of science
- Scientists formulate and test their explanations of nature using observation,
experiments, and theoretical and mathematical models. Although all scientific ideas are
tentative and subject to change and improvement in principle, for most major ideas in
science, there is much experimental and observational confirmation. Those ideas are not
likely to change greatly in the future. Scientists do and have changed their ideas about
nature when they encounter new experimental evidence that does not match their
existing explanations.

Grades 9-12
Science as Inquiry
Abilities necessary to do scientific inquiry
- Formulate and revise scientific explanations and models using logic and evidence.
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.

Earth and Space Science
Energy in the earth system

- Earth systems have internal and external sources of energy, both of which create heat.
The sun is the major external source of energy. Two primary sources of internal energy
are the decay of radioactive isotopes and the gravitational energy from the earth's
original formation.

- The outward transfer of earth's internal heat drives convection circulation in the mantle
that propels the plates comprising earth's surface across the face of the globe.



The origin and evolution of the earth system

Interactions among the solid earth, the oceans, the atmosphere, and organisms have
resulted in the ongoing evolution of the earth system. We can observe some changes
such as earthquakes and volcanic eruptions on a human time scale, but many processes
such as mountain building and plate movements take place over hundreds of millions of
years.

Science in Personal and Social Perspectives
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.

Natural and human-induced hazards

Some hazards, such as earthquakes, volcanic eruptions, and severe weather, are rapid
and spectacular. But there are slow and progressive changes that also result in problems
for individuals and societies. For example, change in stream channel position, erosion of
bridge foundations, sedimentation in lakes and harbors, coastal erosions, and continuing
erosion and wasting of soil and landscapes can all negatively affect society.



