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What is an Eclipse?

The Earth orbits around the Sun, and it takes about 365 days for the Earth to make 
the trip all the way around. Meanwhile, the Moon orbits the Earth each 29.5 days, 
but the Moon orbits on a plane slightly inclined, by five degrees. So sometimes, 
when the Moon passes directly between the Earth and the Sun, and the three 
celestial bodies are in syzygy (i.e., perfectly aligned), sunlight is blocked before it 
can reach the Earth. Depending on how much of the Sun is covered by the Moon, 
we can see a partial, annular (ring-like) or total solar eclipse.
 
If you are located in the path of totality of an eclipse, you will see a total solar 
eclipse. Outside of the path you will observe a partial solar eclipse. Total eclipses 
are only visible on a small part of the Earth’s surface, weather permitting. The 
sky must be clear to see the eclipse. If clouds hide the Sun, you will not see it.
 
A solar eclipse can take place anywhere on the Earth’s surface when the specific 
conditions of Earth’s rotation and the Moon’s orbit are met. Solar eclipses aren’t 
uncommon astronomical events, but totality across the United States is, for 
some, a once-in-a-lifetime event.

For more info, go to 
Spaceracers.com/eclipse
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Safe Viewing of the Eclipse

You have probably been taught never to look directly into the Sun, as it could 
damage your eyes. This rule is still true during the eclipse, even though the sky 
will get dark! The only way to safely look directly at the Sun during an eclipse is 
through special solar-viewing glasses that are safety-certified. It is important to 
try on your glasses before the big day so you know they fit properly. Parents or 
teachers can help smaller children to get their glasses adjusted.

Never look at the 
Sun without proper 

eye protection!

What Happens During an Eclipse?

On Monday, August 21st, 2017, a solar eclipse will occur across the continental 
United States, with a diagonal path of totality running Northwest-to-Southeast 
(take a look at the enclosed map). This will be the first total solar eclipse seen in 
the continental U.S. in almost forty years. Depending on how old your parents 
are, they may never have experienced an event like this. This year, the first 
ones in the U.S. to experience the eclipse will be people in Oregon. At around 
10:15 AM (Pacific Daylight Time), the sky will get dark for almost two minutes 
for those located in the path of totality — a 66-mile-wide band of the moon’s 
umbral shadow cast on Earth. This is how you know the eclipse is happening! 
In South Carolina, the total eclipse starts around 2:42 PM (Eastern Daylight 
Time). The Moon will be passing in front of the Sun and blocking most sunlight 
from reaching the Earth. If you are in the path of totality, the sky will become 
totally dark, as if it were twilight. For partial eclipse viewers, you will notice a 
pronounced dimming of sunshine, but it will still be distinctly daylight. You may 
notice that shadows will become very crisp.
 
Not only does the sky get dark, but there are other changes, too, that happen 
during an eclipse. If you listen closely while you are watching the solar eclipse, 
you might even notice that birds outside stop singing because they think it is 
time for bed. Though humans cannot communicate directly with animals to hear 
exactly what they are thinking, scientists have spent a lot of time observing them 
during past eclipses. Typically, the darkness of an eclipse tricks wild animals into 
thinking it is nighttime, so they will get confused. In addition, during the totality, 
you’ll feel the temperature drop a few degrees and may even feel a slight breeze.
 
If you miss this eclipse, the next total solar eclipse to go through the continental 
United States will be on April 8, 2024. The path of totality will move from the 
Southwest to the Northeast U.S. for that one!
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Sometimes, when you look up in the sky, the Sun and the Moon can appear to be 
the same size. But that’s because the Sun is nearly 400 times farther away from 
us than the Moon! The Sun is actually 400 times larger than the Moon.
 
To help you understand the relative sizes of the Earth, Moon, and Sun, imagine 
the Sun is the size of a basketball. Then, the Earth would be approximately the 
size of a pea, and the Moon would be only the size of a pin head!

Distances and Sizes

Diameter of the Sun = 
864,400 miles  

(109 times bigger than Earth!)

Distance from Earth to Sun = 
93 million miles

Diameter of the Moon = 
2,162 miles

Distance from Earth to Moon = 
239,000 miles

Diameter of Earth = 7,926 miles

Sizes and distances are approximated.

Key Vocabulary

Aligned To be aligned is when objects are arranged in a straight 
line. When the Sun, the Moon, and the Earth are 
perfectly aligned, that’s when an eclipse happens. 

Celestial Bodies A celestial body is any natural object in space outside of 
the Earth's atmosphere. Common examples include the 
Moon, the Sun, the other planets of our solar system, 
and the stars.

Corona The corona is the outermost region of the Sun's 
atmosphere, visible as a faint halo during a solar 
eclipse. The word corona is Latin for crown.

Orbit An orbit is the elliptical path that a planet, sun, or moon 
follows when it moves. Orbital planes, the disc of an 
object revolving around a celestial body, can be tilted/
inclined like the Moon’s around Earth (5 degrees).

Partial If something is partial, it’s incomplete. If there is a total 
solar eclipse, the Sun is completely blocked; if it’s a 
partial eclipse, it’s only partly blocked.

Path of Totality The Path of Totality is the track of the Moon's umbral 
shadow across Earth. For this solar eclipse, the shadow 
will be approximately 66 miles wide, moving diagonally 
across the U.S. from Oregon on the West Coast to South 
Carolina on the East Coast. The sky will be at its darkest 
within this path.

Penumbra The penumbra is the region in which an observer 
experiences a partial eclipse. This is because only 
a portion of the light source is blocked by another 
celestial body. 

Syzygy Syzygy is a straight-line configuration of three celestial 
bodies in a gravitational system. Solar and lunar 
eclipses occur during times of syzygy. (Bonus activity: 
say “syzygy” three times fast while eating crackers!)

Umbra The umbra is the darkest part of a shadow, where the 
light source is completely blocked. An example is the 
cone-shaped region of full shadow cast by Earth, the 
Moon, or another body during an eclipse. An observer in 
the umbra experiences a total eclipse.
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Instructions: 

Step 1:  With parental assistance, cut a small rectangular hole in one 
end of the box, lengthwise.

Step 2:  Using the scissors, cut a piece of aluminum foil that is a little bit 
bigger than the hole you have cut into the box.

Step 3:  Use the tape to secure the foil on the inside of the box, covering 
the hole.

Step 4:  Using the pin or thumbtack, poke a tiny hole in the center of the 
foil.

Step 5:  Now, tape the sheet of white paper to the inside of the box on 
the side directly opposite the side with the aluminum foil.

Step 6:  Take the box outside and stand with your back toward the sun. 
Hold the box so that the aluminum foil is facing the Sun. Now, 
watch the negative projection of the Sun and its shadow on the 
white paper inside the box! 

Pinhole Projector

spaceracers.com

Safety Note: It is recommended that building 
and using the pinhole projector be done with 
adult supervision. Sharp objects like scissors, 
knives and pins/thumbtacks should only be 
used with an adult present.

How to Make a
A pinhole camera is another way to view an eclipse. Instead of requiring 
special glasses, a pinhole camera projects an image of an eclipse on its 
rear wall. Photographs were once taken this way a long time ago. You can 
find more eclipse activities at spaceracers.com/eclipse

This homemade projector will allow you to safely see the image of an 
eclipse on the wall. You can create a pinhole projector using items found 
in your home! 
 

Supplies:
 

A long cardboard box (a large shoe box will do)

Scissors*

Duct tape or Scotch tape

Aluminum foil

*Parental supervision and assistance required. 

A pin or thumbtack*

A sharp knife or paper cutter*

A sheet of white paper

NOTE: This Pinhole Projector activity for Early Learners (Grades PS-2) is aligned 
to the following NGSS Science Standard domain: 1-PS4-2
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Resources

If you would like to read more about the August 2017 solar eclipse, we suggest 
any of the following additional resources:

NASA: Solar Eclipse 2017
eclipse2017.nasa.gov/

Space.com
space.com/33797-total-solar-eclipse-2017-guide.html

NASA: How can the little moon hide the giant sun?
sunearthday.nasa.gov/2007/materials/eclipse_smallmoon_bigsun.pdf

To learn more about Next Generation Science Standards, visit
nextgenscience.org/framework-k-12-science-education and ngss.nsta.org

Our Partners

Space Racers enlisted a group of Educational Partners for the eclipse program, all 
of whom are experts in the area of teaching space science to young children. We 
are grateful for the help and guidance provided by the following organizations:

The U.S. Space & Rocket Center 
Rocketcenter.com

Space Camp
Spacecamp.com

The Oregon Museum of Science and Industry
omsi.edu 

Readiness Learning Associates
Readinesslearning.net

The SPARK Academy for STEM Education
acs-k12.org

Arlington Virginia Public Schools
apsva.us

To inquire about partnering with Space Racers, write us at info@spaceracers.com

Readiness	Learning	Associates
We	inspire	today's	students	to	be	tomorrow's	STEM	innovators

About Space Racers

Space Racers is an original, half-hour animated series for preschoolers that 
follows young spaceship cadets at the Stardust Space Academy as they soar 
through the Solar System. Young viewers will learn about the power of scientific 
investigation and observation, the wonders of space exploration, and the 
importance of working together as a team, all with fun and engaging characters 
they can relate to. The series, which airs on Sprout Network and streams 
on Netflix, includes science and technology components as part of an early 
childhood STEM curriculum. Space Racers is collaborating in a partnership with 
the U.S. Space & Rocket Center’s Space Camp, to which NASA serves as technical 
and educational consultant pursuant to a cooperative agreement. 


