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NATIONAL SCIENCE EDUCATION STANDARDS

A. Science as Inquiry

Understanding about scientifi c inquiry

D. Earth and Space Science

K–4

Properties of earth materials

o Fossils provide evidence about the plants and animals that lived long ago and the nature of 

the environment at that time.

Objects in the sky

o The sun, moon, stars, clouds, birds, and airplanes all have properties, locations, and 

movements that can be observed and described.

Changes in earth and sky

o 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.

o Objects in the sky have patterns of movement.

5–8

Earth in the solar system

o Most objects in the solar system are in regular and predictable motion.
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The solar wind is not 
moving air like wind on 
earth. It is a high-speed 
stream of charged particles 
coming from the sun. 
Comet tails always point 
away from the sun. Can 
you figure out why? 

Comet tails  
are made of gas  
and dust particles  
knocked off the comet  
by the solar wind. 

Comets glow because they reflect the sun’s light.

A comet

The nucleus at the 
center is usually less 
than 10 miles (16.09 
kilometers) wide.

A glowing cloud of gas, 
called a coma, forms 
around the nucleus as 
a comet gets close to 
the sun.

A tail forms as a comet nears 
the sun.

4
Sun



5

Comet tails can be 
hundreds of millions 
of miles long.

Many comets have two 
tails. This photo of Comet 
West shows its blue tail, 
made of gas, and its yellow 
tail, made of dust particles. 

The Solar SystemIt’s 238,  00 miles 
(384,472 kilometers) 
from the earth to the moon, 
so a hundred million 
miles (160,  34,400 
kilometers) is about the 
same as two hundred 
round-trips to the moon. 
That’s a long tail! 

Sun’s diameter— 
864,400 miles  
(1,391,921 kilometers)

Earth’s diameter— 
7,926 miles 
(12,755 kilometers)

Comet Holmes’s coma’s diameter— 
869,900 miles 
(1,399,968 kilometers)

Comet West
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Meteorites
A meteorite is a piece of a meteoroid that has reached the 
earth’s surface.

10

Between Jupiter and 
Mars, asteroids collide 
in the Asteroid Belt.

Meteoroids result from 
colliding asteroids.

If a piece of a meteoroid survives impact, 
we call the surviving piece a meteorite.

Most meteoroids vaporize as they 
go through the atmosphere. We call 
this event a “meteor.”
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Before you head for an underground shelter, let’s think 
about those craters on the moon. It’s true that there 

are lots of them, but that’s because all the craters 
from millions and millions of years are still there! 

Unlike on the earth, there’s no wind and rain on 
the moon to wear and wash craters away.

[Image of footprints 
on the moon]

Also, more meteorites hit the moon’s surface 
than hit the earth’s surface. This is because the 

moon doesn’t have a thick atmosphere to vaporize 
meteoroids like the earth does!

If you go to the 
moon, you’ll see 
the footprints of the 
astronauts who  
first walked there in  
1  6  —unchanged 
since they left. 
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