
Atmosphere
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.
- Communicate investigations and explanations.

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).

- 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
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.

Objects in the sky
- The sun provides the light and heat necessary to maintain the temperature of the earth.

Science in Personal and Social Perspectives
Changes in environments

- Environments are the space, conditions, and factors that affect an individual's and a
population's ability to survive and their quality of life.

- Changes in environments can be natural or influenced by humans. Some changes are
good, some are bad, and some are neither good nor bad. Pollution is a change in the
environment that can influence the health, survival, or activities of organisms, including
humans.



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.
- 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.
- 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
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.

- Substances react chemically in characteristic ways with other substances to form new
substances (compounds) with different characteristic properties. In chemical reactions,
the total mass is conserved. Substances often are placed in categories or groups if they
react in similar ways; metals is an example of such a group.

Transfer of energy
- Heat moves in predictable ways, flowing from warmer objects to cooler ones, until both

reach the same temperature.

Earth and Space Science
Structure of the earth system

- 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.

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 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.

- 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
Chemical reactions

- Chemical reactions occur all around us, for example in health care, cooking, cosmetics,
and automobiles. Complex chemical reactions involving carbon-based molecules take
place constantly in every cell in our bodies.

- Chemical reactions may release or consume energy. Some reactions such as the burning
of fossil fuels release large amounts of energy by losing heat and by emitting light. Light
can initiate many chemical reactions such as photosynthesis and the evolution of urban
smog.

- A large number of important reactions involve the transfer of either electrons
(oxidation/reduction reactions) or hydrogen ions (acid/base reactions) between reacting
ions, molecules, or atoms. In other reactions, chemical bonds are broken by heat or light
to form very reactive radicals with electrons ready to form new bonds. Radical reactions
control many processes such as the presence of ozone and greenhouse gases in the
atmosphere, burning and processing of fossil fuels, the formation of polymers, and
explosions.

Science in Personal and Social Perspectives
Environmental quality

- Materials from human societies affect both physical and chemical cycles of the earth.
- Many factors influence environmental quality. Factors that students might investigate

include population growth, resource use, population distribution, overconsumption, the
capacity of technology to solve problems, poverty, the role of economic, political, and
religious views, and different ways humans view the earth.

Natural and human-induced hazards
- Human activities can enhance potential for hazards. Acquisition of resources, urban

growth, and waste disposal can accelerate rates of natural change.
Science and technology in local, national, and global challenges

- Humans have a major effect on other species. For example, the influence of humans on
other organisms occurs through land use--which decreases space available to other
species--and pollution--which changes the chemical composition of air, soil, and water.


