
National Science Education Standards 
 
As a result of completing this unit, students will address the following Grade 5-8 Earth 
and Space Science learning standards: 
 

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. 

 

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. 

• Gravity is the force that keeps planets in orbit around the sun and governs the 
rest of the motion in the solar system. Gravity alone holds us to the earth's 
surface and explains the phenomena of the tides. 

• The sun is the major source of energy for phenomena on the earth's surface, such 
as growth of plants, winds, ocean currents, and the water cycle. Seasons result 
from variations in the amount of the sun's energy hitting the surface, due to the 
tilt of the earth's rotation on its axis and the length of the day. 

 
 
 
 
 
 
 
As a result of completing this unit, students will address the following Grade 5-8 
Physical Science learning standards: 

 

       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. 

MOTIONS AND FORCES  



• The motion of an object can be described by its position, direction of motion, and 
speed. That motion can be measured and represented on a graph] 

• An object that is not being subjected to a force will continue to move at a constant 
speed and in a straight line. 

• If more than one force acts on an object along a straight line, then the forces will 
reinforce or cancel one another, depending on their direction and magnitude. 
Unbalanced forces will cause changes in the speed or direction of an object's motion. 

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. 

• In most chemical and nuclear reactions, energy is transferred into or out of a system. 
Heat, light, mechanical motion, or electricity might all be involved in such transfers. 

• 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. 

As a result of completing this unit, students will address the following Grade 9-12 
Physical Science learning standards: 

 

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. 

• The atom's nucleus is composed of protons and neutrons, which are much more 
massive than electrons. When an element has atoms that differ in the number of 
neutrons, these atoms are called different isotopes of the element. 

• The nuclear forces that hold the nucleus of an atom together, at nuclear distances, 
are usually stronger than the electric forces that would make it fly apart. Nuclear 
reactions convert a fraction of the mass of interacting particles into energy, and they 
can release much greater amounts of energy than atomic interactions. Fission is the 
splitting of a large nucleus into smaller pieces. Fusion is the joining of two nuclei at 
extremely high temperature and pressure, and is the process responsible for the 
energy of the sun and other stars. 

MOTIONS AND FORCES 

• Objects change their motion only when a net force is applied. Laws of motion are 
used to calculate precisely the effects of forces on the motion of objects. The 
magnitude of the change in motion can be calculated using the relationship F = ma, 
which is independent of the nature of the force. Whenever one object exerts force on 



another, a force equal in magnitude and opposite in direction is exerted on the first 
object. 

• Gravitation is a universal force that each mass exerts on any other mass. The 
strength of the gravitational attractive force between two masses is proportional to 
the masses and inversely proportional to the square of the distance between them. 

INTERACTIONS OF ENERGY AND MATTER 

• Waves, including sound and seismic waves, waves on water, and light waves, have 
energy and can transfer energy when they interact with matter.  

• Electromagnetic waves result when a charged object is accelerated or decelerated. 
Electromagnetic waves include radio waves (the longest wavelength), microwaves, 
infrared radiation (radiant heat), visible light, ultraviolet radiation, x-rays, and 
gamma rays. The energy of electromagnetic waves is carried in packets whose 
magnitude is inversely proportional to the wavelength. 

As a result of completing this unit, students will address the following Grade 9-12 Earth 
and Space Science learning standards: 
 

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. 

 
 

 


