
Outer Space
Grades K-4
Science as Inquiry

Understandings about scientific inquiry
- 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

- 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.

Position and motion of objects
- The position of an object can be described by locating it relative to another object or the

background.
- An object's motion can be described by tracing and measuring its position over time.

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
Understandings 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.

- Tools help scientists make better observations, measurements, and equipment for
investigations. They help scientists see, measure, and do things that they could not
otherwise see, measure, and do.

History and Nature of Science
Science as a human endeavor

- Science and technology have been practiced by people for a long time.

Grades 5-8
Science as 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.

- Technology used to gather data enhances accuracy and allows scientists to analyze and
quantify results of investigations.

Earth and Space Science
Earth in the solar system

- The earth is the third planet from the sun in a system that includes the moon, the sun,
eight other planets and their moons, and smaller objects, such as asteroids and comets.
The sun, an average star, is the central and largest body in the solar system.



- Most objects in the solar system are in regular and predictable motion. Those motions
explain such phenomena as the day, the year, phases of the moon, and eclipses.

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 as Inquiry

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 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
Structure of atoms

- Matter is made of minute particles called atoms, and atoms are composed of even
smaller components. These components have measurable properties, such as mass and
electrical charge. Each atom has a positively charged nucleus surrounded by negatively
charged electrons. The electric force between the nucleus and electrons holds the atom
together.

Structure and properties of matter
- An element is composed of a single type of atom. When elements are listed in order

according to the number of protons (called the atomic number), repeating patterns of
physical and chemical properties identify families of elements with similar properties.
This "Periodic Table" is a consequence of the repeating pattern of outermost electrons
and their permitted energies.

- Bonds between atoms are created when electrons are paired up by being transferred or
shared. A substance composed of a single kind of atom is called an element. The atoms
may be bonded together into molecules or crystalline solids. A compound is formed
when two or more kinds of atoms bind together chemically.

- The physical properties of compounds reflect the nature of the interactions among its
molecules. These interactions are determined by the structure of the molecule, including
the constituent atoms and the distances and angles between them.

Earth and Space Science
The origin and evolution of the universe

- Early in the history of the universe, matter, primarily the light atoms hydrogen and
helium, clumped together by gravitational attraction to form countless trillions of stars.
Billions of galaxies, each of which is a gravitationally bound cluster of billions of stars,
now form most of the visible mass in the universe.

- Stars produce energy from nuclear reactions, primarily the fusion of hydrogen to form
helium. These and other processes in stars have led to the formation of all the other
elements.



History and Nature of Science
Nature of scientific knowledge

- Science distinguishes itself from other ways of knowing and from other bodies of
knowledge through the use of empirical standards, logical arguments, and skepticism,
as scientists strive for the best possible explanations about the natural world.

- Because all scientific ideas depend on experimental and observational confirmation, all
scientific knowledge is, in principle, subject to change as new evidence becomes
available. The core ideas of science such as the conservation of energy or the laws of
motion have been subjected to a wide variety of confirmations and are therefore unlikely
to change in the areas in which they have been tested. In areas where data or
understanding are incomplete, such as the details of human evolution or questions
surrounding global warming, new data may well lead to changes in current ideas or
resolve current conflicts. In situations where information is still fragmentary, it is normal
for scientific ideas to be incomplete, but this is also where the opportunity for making
advances may be greatest.

Historical perspectives
- Occasionally, there are advances in science and technology that have important and

long-lasting effects on science and society. Examples of such advances include the
following: Copernican revolution, Newtonian mechanics, relativity, geologic time scale,
plate tectonics, atomic theory, nuclear physics, biological evolution, germ theory,
Industrial revolution, molecular biology, information and communication, quantum
theory, galactic universe, medical and health technology.

- The historical perspective of scientific explanations demonstrates how scientific
knowledge changes by evolving over time, almost always building on earlier
knowledge.


