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TASK FORCE CHALLENGE 2: SKY GLOW
Student Instructions for Challenge 2: Sky Glow
1. Consider the complaints made by citizens of your city by reading
the Sky Glow Citizen Letters.
2. Begin by brainstorming with your Task Force Members. Use the
Problem Solving Worksheets to just begin to write down: What
are the issues? What do you know? What’s the problem? What
are some possible solutions? What do you still need to know?
3. Construct a data table to record the number of stars you are able
to see under 3 different conditions
4. Next, refer to the Background Information on Sky Glow. When you
have finished reading, revisit your Problem Solving Worksheets
and fill in additional information based on your reading.
5. Refer to the instructions, and construct a Star Projector
6. Place a piece of black construction paper under the Star Projector.
Make the room as dark as you can, and insert the Mini Maglite. Turn
on the Mini Maglite.
7. Hold a piece of white paper high enough above the Star Projector
so that the entire circle of stars fills the paper. Make sure the stars
are focused as pinpoints of light. Count the number of stars you
see in ¼ of the circle on the paper and multiply by 4 for the total
number.
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8. Next, take the cap off the Mini Maglite & use it as its base; put the
ping pong ball on the light bulb, to make a “globe” light, and place
the globe light next to the Star Projector. Estimate what percent
of the stars are still visible (10%? 50%? 75%?). Record this number
along with setting conditions and your observations. Repeat this
step by removing the ping pong ball and replacing with the black
PVC cap in your activity box to cover the light.
9. Repeat the above step using the book light rather than the Mini
Maglite, both with and without the black cap on top, angling the
book light so that the light goes straight down.
10. When you have finished the activity, revisit your Problem Solving
Worksheets once more. Based on your experience with the activity, how would you update, change or support your statement of the
issues and problems and your proposed solutions?
How can you maximize the number of stars while having enough
light for people to still see. How can the lights be changed? Is
there a better option than the lights presented? What might
your solution look like? Using materials provided by the Mayor,
construct a new shield to go on the lights. Be sure to test it using
the Star Projector. What percent of stars are left with your new
shield? What are the consequences (both positive & negative) of
your solution(s)?
11. Conduct additional research as needed in order to create a single
group document that lists:
yy The issue or list of issues raised
yy A clear problem statement
yy Information you believe would be helpful that you have not
been able to obtain (remaining unanswered questions)
yy A list of one or more suggested solutions with justification for
why you recommend each one
Start Here! Resources for additional research on Sky Glow can be
found at: www.laserclassroom.com/TOTN
12. Based on the document you created in step 11, create a presentation for your Mayor and other Task Forces (written report, video,
poster, website etc.) that clearly communicates the issues, problem(s), solutions and your recommendations.
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Citizen Letters for Task Force Challenge 2: Sky Glow

Dear Mayor,
My daughter and I love looking at planets with our telescope at home. When I was
growing up here, you could see an infinite
number of stars, but now I can only show
my daughter just a few of the brightest ones.
The inspiration that was once there is now
gone! There must be some way to keep the
skies dark for future generations.
Sincerely,
Sol and Skye Noir

Dear Mayor,
I’m a member of the city’s amateur astronomy club.
We hold weekly star parties in the park, as has been the
tradition for many decades. But now we can’t see the
stars in the Milky Way Galaxy anymore! We’re going
to lose this tradition! Help!
Sincerely,
Luna Crater
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Background information for Challenge 2: Sky Glow
Visit the website: www.skyglowproject.com and watch one or more of the time-lapse
videos of the night sky.
Sky Glow
yy Sky glow is when lights from a city shine up into the night sky. This
light scatters off particles in the air causing a glowing haze over
the city and washing out the stars.
yy Millions of people have never seen the Milky Way in the night sky due
to sky glow.
yy Sky glow affects astronomers trying to study objects in outer
space.
yy Sky glow is evidence of wasted light, energy & resources.
Wasted Light
yy Light going up into the night sky that creates sky glow is light that
is wasted and not used where needed on the ground.
yy Roughly 30% of the light used outside is wasted in this way
Heritage
yy A clear view of the night sky has been crucial for navigation for
centuries.
yy It has inspired art, music, literature, science, philosophy, and human curiosity in general.
yy How can we preserve this piece of our cultural heritage for future
generations?
yy International Dark Sky Places are places dedicated to preserving a
dark night sky. (See darksky.org/idsp/).
Observatories and Astronomers
yy Most astronomers need a dark sky to be able to study all of the
faint objects in outer space.
yy If a city produces too much sky glow, astronomers can no longer
see faint objects, and the observatory can become unusable.
yy Different types of light can affect the data astronomers collect at
observatories. Lights which only emit a single color (like low pressure sodium lights) are better because astronomers can remove
that one color from their data. However, white light contains all
the colors of the rainbow; removing all colors would leave no data
for the astronomers to use.
Start Here! Resources for additional research on Sky Glow can be
found at: www.laserclassroom.com/TOTN
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How to Make a Star Projector
Here are instructions for making a Star Projector for the Sky Glow challenge
1. Tape one star template on the underside of the lid of
the white 4-inch x 4-inch x 4-inch box called a Star
Projector. Using a tack, poke holes through the template to match the right size as best you can. Take the
template off.
2. On the bottom part of the box, on the edge in the
middle of each flap, cut a semi-circle that is between
3/8ths and a half an inch in radius. When the flaps are
closed, there should be a hole about ¾” to an inch
big. This will be for the light source (the Mini Maglite).
3. Construct the Star Projector into a cube by folding
the flaps in. To do this, tuck in the flaps on the lid. The
lid (top side of the box) now has punched out holes
representing the stars. On the bottom of the box (the
other end of the box), tuck the flaps into the slots,
making sure they lie flat.
4. Using the electrical tape, seal all four sides on the top
of the cube (the side with the star holes punched
out). Seal as tightly as possible to avoid any light leaks
at the edges of the cube. Avoid covering the stars on
the lid with tape, if possible.
5. Seal up the bottom of the box wherever there are
seams in the folding. Make sure to put enough electrical tape not to allow any light to escape. Avoid covering the big hole on the bottom of the box with tape.
6. Test the Star Projector. In a very dark room, take the
reflector off of the Mini Maglite, place bulb just inside
the hole on the bottom of the box. Turn on the flashlight. Make sure no excess light escapes other than
through the punched out holes at the top of the box.
You are done!
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Star Templates
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