
 
 

Dark Skies for Everyone! 

Citizen Scientist Programs that Shed Light on Light Pollution 

by Connie Walker1 

 

The arc of the Milky Way seen from a truly dark location is part of our planet's cultural and 

natural heritage. The ongoing loss of dark night skies for much of the world's population, caused 

by light pollution, is a serious and growing issue that impacts the economy, ecology, energy 

conservation, human health, public safety and our shared ability to see the night sky. According 

to the United Nations, 2008 is the first year in which over half of the world's population (some 

3.3 billion people) lives in cities. As urban environments grow, so do their impact on the global 

environment.  

 

For the International Year of Astronomy (IYA2009) Cornerstone Project on Dark Skies 

Awareness, partners in dark-sky, astronomy and environmental education have collaborated to 

promote three main citizen-scientist programs that measure light pollution at a local level. These 

programs take the form of "star hunts" or "star counts", providing people with a fun and direct 

way to acquire heightened awareness about light pollution through first-hand observations of the 

night sky. Together the three programs will span the entire year:   

• How Many Stars? (Jan., Feb., April – Sept., Nov., Dec. 2009)  

• GLOBE at Night (March 16–28, 2009)  

• Great World Wide Star Count (October 9–23, 2009)  

  

In this chapter, the activities to carry out the three star-hunting programs 

are provided along with background materials on light pollution, a light 

pollution and shielding demonstration, scaffolding activities to do before the star-hunts and 

capstone activities to do after. More information about these and other Dark Skies Awareness 

programs can be found at http://www.darkskiesawareness.org.   

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

"!NOAO manager of GLOBE at Night and chair of the IYA2009 Dark Skies Awareness         

Cornerstone Project.  NOAO is the National Optical Astronomy Observatory. NOAO is               

operated by the Association of Universities for Research in Astronomy (AURA) under          

cooperative agreement with the National Science Foundation. 
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Light Pollution

The Heroes

Full cut-off fixtures. These fixtures contain and direct all their light downward. They control the light

output with a reflector inside the fixture rather than by a refractor dropped below the fixture, as noted

above. No light reaches above or even near the horizontal, so glare is minimized. The fixtures can

contain most any kind of lamp but usually are seen with high-pressure sodium or metal halide lamps,

both reasonably energy efficient.

These fixtures are easy to recognize because you can't see any glass hanging below the fixture, and

you can't see the lamp unless you are relatively close to the fixture and looking directly up at it. They

can look like the cobra head fixtures but without the dropped refractor, or they can look like boxes or

small opaque cylinders on top of the lighting pole. These fixtures can also be used as wall mounted "wall

packs," and they have little or no glare and an excellent distribution of the light output, just as they do

when used for street lighting.

Motion sensor lights. These lights are not on all the time from dusk to dawn, but only when their

infrared sensor detects motion of people, large animals, or other objects. They then turn on for a few

minutes, and go off later when they do not detect any more motion. They don't waste light or energy

nor do they create adverse sky glow when well installed to control the light output. Since they come on

when a potential burglar approaches, they tend to scare criminals away. They also serve to light

walkways or such for the homeowner. They can contain any kind of light that comes on "instantly," but

not all lamps do this. Even an energy inefficient incandescent lamp is OK with this type of lighting, as

they are so seldom on that little or no energy is wasted.

Timer-controlled lighting. There are many applications where lighting is not needed all night, and this

can save a great deal of energy. Some examples are advertising lighting, parking lot lighting, signs of

all sorts, decorative lighting, and many others. In some applications, lighting that is still needed can be

dimmed when the need for the lighting decreases. Visibility can still remain excellent.

Glare-free lighting. Glare never helps visibility. The eye can see remarkably well even at very low

lighting levels in the absence of glare.

Energy-efficient lamps. Naturally, these can help save energy

when used in place of energy-inefficient lamps. Here is a list of

lamps in order of decreasing energy efficiency: low-pressure sodium,

high-pressure sodium, metal halide, and compact fluorescent. Use

them whenever possible. Explore your city and your neighborhood,

and make a list of the lighting heroes and the villains. Take

photographs if you can. Help publicize the heroes. Help others

understand the value of heroes and the villainy of villains. Good

nighttime lighting has great value.
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Recognizing the heroes. Photo of a low-
pressure sodium fixture.Light Pollution and the U.S. National Science Education

Standards

The only good thing about light pollution is that it makes an excellent topic for teaching and learning

about science and technology and their relationships to society. And science educators now know that

teaching is most effective when an inquiry-based approach is taken. This usually means "hands-on

activities," and there are lots of those in the light pollution field. Effective teaching also requires that

topics be introduced to students at an age when they can appreciate the concepts and issues involved.

As students progress from grades K through 12, the U.S. National Science Education Standards (NSES)

gradually introduce them to the scientific, technological, and societal issues with which light pollution

connects so well.

The NSES were developed over many years by thousands of teachers, scientists, and other experts

across the country. The Standards address not only content issues but exemplary teaching practices,

effective professional development, criteria for assessing and analyzing students' attainments, the nature

and design of the school and district science program, and the resources and other supports needed.

The content standards include topics to be addressed in the physical, biological, Earth, and space

sciences. They also include unifying processes, science as inquiry, science and technology, personal and

social perspectives, and the nature and history of science. The study of light pollution touches on

virtually every one of these topics. In particular, activities and projects on light pollution relate to two

important themes in the content standards. In "science as inquiry," students ask a question, plan and

conduct an investigation, employ tools and equipment to extend their senses, use data to construct an

explanation or interpretation, and then communicate their results. In the "nature and history of science"

thread, an underlying principle is that science is a human endeavor. What better example than the use

and misuse of light!

Returning the heavens. In the photograph to the left, few stars in Orion are visible from
Flagstaff, AZ, because of sky glow from low-pressure sodium lamps, but astronomers can

easily work around this monochromatic problem by placing a sodium filter in their
telescope. In the image to the right, see the return of Orion's stars by the use of such a

filter.

At the grade K-4 level in the physical science stream, students are introduced to light. In the biological

science stream, they are introduced to the concept of the environment. In the Earth and space science

stream, the sky becomes part of the environment. But there may be changes in the environment:

"changes... can be natural or influenced by humans. Some changes are good, some are bad, and some

are neither... Pollution is a change in the environment that can influence the... activities of... humans."

Students learn to recognize that science and technology produce local challenges; the effects may be

good or bad.

At the grade 5-8 level, the science and technology stream deals with the development, implementation,

and evaluation of technological designs and products (lighting!). The social perspectives include

environmental degradation and the concept of risks and benefits; students must think critically about
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the positive and negative aspects of technological activity. Again, light pollution is an example which

can be understood at a very basic level.

At the grade 9-12 level, in the physical science stream, light and spectra are introduced. Astronomy

topics center on the origin and evolution of the universe - questions which inspire so many people

(including astronomers) to look at the sky and lament the gradual disappearance of its beauty. The

topics in the science and technology stream - technological design and the complex nature of science

and technology, their motivations and interactions - are tailor-made to be illustrated through a study of

light pollution. And the social perspectives include natural resource consumption, environmental quality,

and the role of science and technology in local, national, and global challenges.

[Note: All illustrations are from the ASP slide set "Light Pollution: Problems and Solutions."]

David Crawford is a professional astronomer and executive director of the International Dark-Sky

Association. He was the 1997 winner of the Van Biesbroeck Award for his leadership in the battle

against light pollution. His email address is crawford@noao.edu.

Margarita Metaxa is a physicist and astronomer, and a teacher at the Arsakeio School of Athens, which

is associated with the National Observatory of Athens. She is active in astronomy education through

projects with the Greek Ministry of Education, Universities, and Schools. Her email address is

mmetaxa@compulink.gr.

John Percy is a professor of astronomy at the University of Toronto, and is the current President of the

Astronomical Society of the Pacific. His email address is jpercy@erin.utoronto.ca.
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Teacher Activity Packet: Observation Guide 
www.globe.gov/globeatnight 

March 16 - March 28, 2009

Encourage your students to participate in a world-wide 
citizen science campaign to observe and record the 
magnitude of visible stars as a means of measuring light 
pollution in a given location.  Because the data collec-
tion occurs in the evening, this is an excellent opportu-
nity to get parents involved in a learning activity with 
their child.  Participants will learn how to locate the 
constellation Orion.  They will learn stars have different 
magnitudes of brightness in the night sky and that this 
information is of interest to scientists studying light pol-
lution.  Using the information provided your students 
will collect data and report their findings to the GLOBE 
at Night online database.  The data will then be ana-
lyzed and mapped for participants to see the results of 
this global campaign.

You may choose to have GLOBE at Night be a part of 
your planned curricula or a completely independent ex-
tracurricular activity.  Note that an activity packet has 
been designed for parents and families to help them 
successfully participate with their child.

Learning Objectives - Students will be able to:
• Use latitude and longitude coordinates to report the 
location of their observation 
• Locate the constellation Orion using stellar maps 
• Determine the magnitude of the faintest visible stars 
in their location
• Analyze the spatial data collected
• Draw conclusions from studying the mapped observa-
tions

Materials Needed:

• GLOBE at Night Teacher or Family Activity Packet
• Something to write on (clipboard or cardboard)
• Something to write with (pencil or pen)
• Red light to preserve night vision (A red light can be 
made by covering a flashlight with a brown paper bag 
or red cellophane and securing the covering with a rub-
ber band to be sure it doesn’t slip while making the ob-
servation.)
• Optional: GPS unit, Maporama Web site (www.map-
orama.com) or topographic map to determine your lati-
tude and longitude
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Participation is open to anyone who lives or works  
in one of the 110 GLOBE countries listed on: 

www.globe.gov/globeatnight/countries.html

Five Easy Star-Hunting Steps: 
(www.globe.gov/globeatnight/observe.html)

1) Find your latitude and longitude 
by using any of the following methods:

a. Use a GPS unit where you take a measurement.  
Report as many decimal places as the unit provides.
b. Visit http://eo.ucar.edu/geocode/ on-line. Input 
your location. Or input your city; zoom in/out and 
pan around until you find your location. Double-click 
and the latitude and longitude will be displayed.
c. Use topographic map of your area.
d. Determine your latitude and longitude with the 
interactive tool when reporting observations on the 
GLOBE at Night Web site.
   

2) Find Orion by going outside an hour after 
sunset (approximately between 8-10 pm local time)

a. Determine the darkest area by moving to where 
the most stars are visible in the sky toward Orion. If 
you have outside lights, be sure they are all off.
b. Wait outside for at least 10 minutes for your eyes 
to adapt to the darkness. This is called becoming 
“dark-adapted.” 
c. Locate Orion in the sky. For help use the appro-
priate Orion Finder Chart (www.globe.gov/globeat-
night/observe_finder.html) for your latitude. 

3) Match your nighttime sky to one of our 
magnitude charts (pages 3-4)

a. Select the chart that most closely resembles what 
you are seeing.
b. Estimate the cloud cover in the sky. 
c. Fill out the Observation Sheet (page 5).

4) Report your observation online at: 
www.globe.gov/globeatnight/report.html

a. Your observation can be recorded any time 
between March 16 - April 7, 2009.
b. From March 16-28, do it again from a different 
location! 

5) Compare your observation to thousands 
around the world at: 
www.globe.gov/globeatnight/analyze.html



 

U.S. Education Standards: 
This activity meets the following U.S. educational stan-
dards:

National Science Education Standards
Earth and Space Science Standards- 
• K-4: Objects in the sky
Science in Personal and Social Perspectives- 
• K-4: Changes in environments
• 5-8: Populations, resources, and environments, 
Science and technology in society
• 9-12: Environmental quality, Science and technology 
in local, national, and global challenges

Mathematics Standards
Numbers and Operations: Understand numbers, ways 
of representing numbers, relationships among numbers, 
and number systems
• Pre-K-2: Count with understanding and recognize 
“how many” in sets of objects; Understand and repre-
sent commonly used fractions, such as 1/4, 1/3 and 1/2
• 3-5: Develop understanding of fractions as parts of 
unit wholes, as parts of a collection, as locations on 
number lines, and as divisions of whole numbers
• 6-8: Work flexibly with fractions, decimals, and per-
cents to solve problems
Geometry: Use visualization, spatial reasoning, and 
geometric modeling to solve problems
• Pre-K-2: Recognize geometric shapes and structures 
in the environment and specify their location
• 3-5: Recognize geometric ideas and relationships and 
apply them to other disciplines and to problems that 
arise in the classroom of in everyday life
• 6-8: Recognize and apply geometric ideas and rela-
tionships in areas outside of the mathematics classroom, 
such as art, science, and everyday life

Geography for Life: The National Geography Standards
Essential Element 1: The World in Spatial Terms
• How to use maps and other geographic representa-
tions, tools, and technologies to acquire, process, and 
report information.
• How to analyze the spatial organization of people, 
places, and environments on Earth’s surface.
Essential Element 5: Environment and Society
• How human actions modify the physical environ-
ment.

Remember Safety First!

Please remind students of the following safety guide-
lines:
• Be sure you ask for permission from your parent(s) or 
guardian to go outside after dark to do this activity. This 
is designed to be a family activity, invite all your family 
members to do the activity with you.
• Depending on your location, be sure to wear suitable 
clothing for the weather and for being outside at night 
(light colored and/or with reflective
colors).
• Remember safety first! When choosing the darkest 
area in your location, be sure the location is not close 
to traffic, the edge of a balcony, or near any other type 
of danger.
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Multiple Observations:

You can enter more than one observation by mov-
ing to a new location at least 1 km away from your 
original location. Don’t forget to get new latitude 
and longitude coordinates. This can be done on 
the same night or on another night any time during 
March 16 - March 28, 2009. 

Teacher Activity Packet: Observation Guide 
www.globe.gov/globeatnight 

March 16 - March 28, 2009

Note for higher latitudes (>45 N or S): astronomi-
cal twilight will occur later and Orion will be low on 
the horizon; so you may need to do your observation 
closer to 9:00 pm rather than 8:00 pm or 10:00 pm.



The following charts were generated with celestial North straight up.  
Please orient this page according to your location.

Hint: You can’t see Orion because he is 
hidden behind clouds.

Hint: You can only see a couple of the 
brightest stars in Orion.

Hint: You can see two stars in Orion’s belt. Hint: You can see three stars in Orion’s belt.
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Teacher Activity Packet: Magnitude Charts
www.globe.gov/globeatnight 

March 16 - March 28, 2009

Magnitude below 1

Magnitude 2

Magnitude 1

Magnitude 3
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Hint: You can see four stars in Orion’s belt. Hint: You can see six stars in Orion’s belt,
 and also you might be able to see his sword.

Hint: You can see many stars in Orion’s belt, 
and his sword is clearly visible.

Hint: You can’t count that many stars!
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The following charts were generated with celestial North straight up.  
Please orient this page according to your location.

Teacher Activity Packet: Magnitude Charts
www.globe.gov/globeatnight 

March 16 - March 28, 2009

Magnitude 4

Magnitude 6

Magnitude 5

Magnitude 7
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Teacher Activity Packet: Observation Sheet
www.globe.gov/globeatnight 

March 16 - March 28, 2009

       
*Date: March ____________, 2009                           
*Observation Time: ____:____ PM local time  (HH:MM)                   

 Comments on location: (e.g. There is one street light within 50 m that is shielded from my view.)

*Latitude (in deg/min/sec 
or decimal degrees):

_____ deg ____min_____sec  
_________ decimal degrees

(North / South)

*Longitude (in deg/min/sec 
or decimal degrees):

_____ deg ____min_____sec 
_________ decimal degrees

(East / West)

Only fields marked by * are required.

*Country: _____________________

*Match your nighttime sky to one of our magnitude charts :

Reading from the Unihedron Sky Quality Meter (if applicable): _________

Serial number from the Unihedron Sky Quality Meter (if applicable): _________

    Stars in Orion 
    not visible

Magnitude 1 Chart Magnitude 2 Chart Magnitude 3 Chart

Magnitude 4 Chart Magnitude 5 Chart Magnitude 6 Chart Magnitude 7 Chart

Comments on sky conditions: (e.g. a little haze to the north)

*Estimate the cloud cover in the sky:
 Clear           Clouds cover ! of sky              Clouds cover " of sky    Clouds cover > " of sky
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Activity: How Many Stars Are You Missing? 
Based on “Calculating Stars Lost” by Fred Schaaf in Seeing the Sky, John Wiley & Sons, 1990 

 

In order to complete this activity you will need to determine your local limiting magnitude 
by observing Cygnus or Sagittarius as described in the prior pages. 

 
By now you know that the number of stars visible is affected by the quality of the night sky.  The 
Moon, atmospheric conditions, and light pollution can make it hard or impossible to see the fainter 
stars.  You have also probably discovered that astronomers use the magnitude scale to measure the 
brightness of stars.  Remember that magnitude 1 stars are brighter than magnitude 2 stars, which are 
bright than magnitude 3 stars, and so on. 
 
As part of the Great World Wide Star Count, you have learned to measure the limiting magnitude of 
your night sky, that is, what are the dimmest stars that can be seen? Under perfect conditions—no 
Moon, clear skies, and far, far away from any lights, the human eye can see stars down to about 6th 
or 7th magnitude.  According to the table below, that’s about 14,000 stars! 
 

Limiting 
Magnitude

Approximate Number 
 of Stars Visible 

1 6 
2 45 
3 150 
4 540 
5 1,700 
6 4,900 
7 14,000 

 

Now you are ready to calculate how many stars you are missing at your location.  All you have to do 
is subtract the approximate number of stars visible from your location from 14,000.  For example, if 
you measured your limiting magnitude to be 3, you can see about 150 stars with the naked eye, but 
you are missing around 13,850 stars (14,000-150 = 13,850)! 
 
Questions: 

1. What do you think the result would be if you took a measurement closer to the nearest town or 
city?  How about farther away? 

 
2. Try taking a measurement as soon as stepping outside, followed by another in 15 minutes—

using the table above, how many more stars can you see after your eyes adapt to the dark?  

!"#$%&'()"*'"*+,"-%$.,/),"
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Orion at Your Fingertips
www.globe.gov/globeatnight 

March 16 - March 28, 2009
 

Overview:

This activity introduces the novice constellation hunter to a method for spotting the main stars in the constellation, 
Orion, the Great Hunter.  Simple materials are used to make an outline of the constellation which, when put under 
a strong light (or a long wavelength ultraviolet light) for at least 10 minutes, will glow in the dark for 5 minutes, just 
long enough to locate the stars in Orion and imagine his appearance.

You will be amazed how imaginative and engaged children and first-time night sky viewers will be after spotting 
Orion, and hearing his story. It is an excellent way to tie together history, Greek mythology, literature, and astron-
omy. It is also one of the most inexpensive and creative ways to encourage children and first-time viewers to learn 
the constellations.

What You Will Learn:

• The fascinating mythology of Orion, the Great Hunter, dating back to ancient Greece. 
    Visit www.globe.gov/globeatnight/learn_orionmyth.html
• How to spot the stars and pattern that make up the constellation of Orion.

What You Need:

• 2 different colored tubes of GLOW Tulip brand fabric paint (or another brand that glows in the dark)
• 1 transparency (the thicker the better, but make sure you can still see through them)
• The Orion-at-Your-Fingertips tracing pattern
• 1 flashlight
• A couple of Q-tips

Getting Ready:

1) First, place the Orion-at-Your-Fingertips tracing pattern with the transparency on top, so the transparency       cov-
ers the constellation in its entirety.

2) After placing these on the flat surface, trace the inner constellation pattern with the first color tube of glow-in-
the-dark fabric paint, and follow the pattern by creating lines and circles on the transparency where indicated. The 
inner pattern is the constellation of stars connected by straight lines and circles. 

3) When you’re finished with the inner constellation, it is time to trace the outer more imaginative outline of the 
constellation with the second, different-colored tube of glow-in-the-dark fabric paint. 

4) If you blur some lines or make a minor mess while tracing, try using Q-tips to fix them.

5) When you are finished - DO NOT SKIP THIS - allow the transparency to dry for AT LEAST 45 minutes in a brightly 
lit area before attempting to do the activity.
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Doing the Activity:

1) After the glow-in-the-dark fabric paint on the transparency has completely dried for at least 45 minutes and been 
under strong light for at least 10 minutes, you are ready to take the transparency outside to find Orion.

2) During March 16 - 28, 2009, between 8:00 pm and 10:00 pm (local time), the easiest way to find Orion in the 
night sky is to go outside and look in the southwest sky, if you are in the northern hemisphere, or the northwestern 
sky, if you are in the southern hemisphere. If you live on or near the equator, Orion will be visible in the western 
sky. You are looking for three bright stars close together in an almost-straight line. These three stars represent Orion’s 
belt. The two bright stars to the north are his shoulders and the two to the south are his knees or feet.

3) The Orion Finder Charts from the GLOBE at Night Web site will also help locate the general area in which to find 
Orion. (http://www.globe.gov/GaN/observe_finder.html)

4) When you have found the general area, hold up the transparency with the constellation pattern on it at arm’s 
length. Match the pattern you have drawn with the stars in the constellation Orion.  You may have to tilt or turn the 
transparency to align the pattern correctly with the stars.

5) The constellation pattern has been drawn so the stars in the constellation will be visible within the circles drawn 
on the transparency itself, allowing the constellation pattern to be recognizable to even the most novice night-sky 
observers. 

6) The transparency with the glow-in-the-dark constellation pattern should glow for approximately 5 minutes. Be 
sure to take a flashlight with you so that you can “recharge” the transparency for continuous use. However, be care-
ful not to loose your eyes’ adaptation to the dark sky.

Credits:

This activity was created by Natasha Kopsie and Connie Walker at the National Optical Astronomy Observatory 
(NOAO) for the GLOBE at Night program. NOAO is operated by the Association of Universities for Research in 
Astronomy Inc. (AURA), under a cooperative agreement with the National Science Foundation.

GLOBE at Night is a collaboration between The GLOBE Program; the National Optical Astronomy Observatory 
(NOAO); the International Dark-Sky Association (IDA), Centro de Apoyo a la Didactica de la Astronomia (CADIAS), 
and Environmental Systems Research Institute, Inc. (ESRI).
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Orion-at-Your-Fingertips

tracing pattern

Orion,

The Great Hunter
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Author: Chuck Bueter from LetThereBeNight.com; color photos courtesy of Kurt Kruggel.!
 

Gather the kids close together with their arms 

around their knees as you describe this night. 

 

Six months ago their mother deposited them into 

a hole in the sand on the shore of the ocean. 

Tonight they hatch. 

 

Sea turtles generally hatch only at night. What 

are the benefits of hatching at night? How does 

the turtle hatchling, in an egg while buried under 

the sand, know that it's nighttime? 

 

When a sea turtle emerges, it looks around the horizon, moves away from the dark silhouette 
of the dunes and vegetation, and scurries toward light. 

 

In this demonstration, several parents 

equidistant from the group encircle the kids from 

afar while holding lights. On the count of three, 

the students have to look around the horizon, 

and then crawl on their elbows and knees to a 

source of light. 

 

One caveat: the teachers are predators. The kids 

will not become prey if they first reach someone 

holding a light. If a predatory teacher does get 

them, the victim has to lie on his/her back while 

kicking feet and arms in the air. 

 

Remember, you have to look all around first. 

 

One, two, three, go! They're off, scattering in 

every direction toward the lights all around. 

  

  



Predators descend. 

 

Hear the kids as they rush to the lights. (See the 

video at     
http://uk.youtube.com/watch?v=-adYa8zrKCo.) 

  

Clusters of turtles are at the feet of people 

holding lights. 

 

In the middle of the field are turtles who did not 

escape the clutches of the predators. While 

seemingly unfortunate, it reflects the natural 

order. 

  

Survey the scene with the kids. 

 

When the giggling and screaming abates, take 

inventory of the turtles that reached the lights 

and of turtles in the middle of the field. 

Specifically count aloud how many turtles 

reached each light. On a paper plate, plot the 

positions of the turtles outward from the nest. 

Then note what the respective lights might 

represent in the real world. 

 

For example, this pair of lights held by two 

parents represents the stars and moon reflecting 

off the water. Under a pristine sky with no light 

pollution, sea turtle hatchlings naturally move 

away from a dark shore and toward the starlight 

and moonlight reflecting off the water. 

 

In this trial run, only 7 of 89 turtles reached the 

relative safety of the water, for they scrambled 

toward two lights randomly deemed the natural 

light. 

 

What about the rest of the turtles? Those of you 

gathered by that light over there--that's a 

streetlight, so you might have gotten run over 

crossing the road while heading in the wrong 

direction. And the turtles by the light over there? 

That's a retail development; so those half dozen 

turtles were overheated in the sun the next day. 

And what about the turtles by that other 

beachside light? They got disoriented by the 

unshielded condominium lights, and they won't 

have enough energy to finish life's jumpstart journey to sea. Sorry. 



Discuss the results and propose solutions. 

 

Bring all of the kids back into a central group and describe how sea turtles emerge and head for 

light. What can people do to improve the survival rate of these sea turtles? This group of kids 

proposed turning shore side lights off. Be sure to note that we need outdoor lighting in our 

modern society. Yes, some lights can be turned off. But what can we do about other necessary 

lighting? Guide the students to propose better lighting options. 

Shield the lights. Aim lights downward. Lessen the wattage of existing bulbs. Put lights on 

motion detectors or timers. Turn off unnecessary lights. 

 

Rerun the turtle hatch. 

 

After adjusting some of the lighting held by 

parents to reflect the suggestions above, rerun 

the turtle hatch. So that the kids are not 

preconditioned to run toward the same 

"seaward" direction, move the parents around. 

The "reflected moonlight and starlight" will then 

be in a new spot. The "shore side" lights are not 

all turned off, just altered per the kids' 

recommendations. 

 
 

Remind the kids that they have to scan the horizon before they can take off, stay on their 

elbows and knees, and head for light. 

 

One, two, three, go! 

 

When the giggling and piling on stops, re-survey the scene. There are still many who got 

nabbed by the predators. That's nature. However, now how many ended up at the shore side 

lights and how many made it to the safety of the water? Again have someone plot the positions 

of the turtles outward from the nest. Compare results and summarize with the students. 

 

Links: 
 

http://research.myfwc.com/features/view_article.asp?id=2156 - Artificial Lighting and Sea Turtle 

Hatchling Behavior ("Artificial lighting on marine turtle nesting beaches disrupts the ability of hatchlings 

to find the sea from their nest") from the Fish and Wildlife Research Institute. 

 

http://www.urbanwildlands.org/Resources/LongcoreRich2004.pdf - Ecological Light Pollution Travis 

Longcore and Catherine Rich paper summarizes ecological consequences of night lighting. See also their 

book Ecological Consequences of Artificial Night Lighting. 

 

A Silent Cry for Dark Skies (http://www.astrosociety.org/education/publications/tnl/74/74.html) from the 

Universe in the Classroom series (No. 74-Winter 2008) presents examples of how the natural world is 

impacted by excessive outdoor lights. 

 

http://uk.youtube.com/watch?v=Tl3yYd-4Rws - A real turtle hatch on a beach. 
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Light Pollution

ACTIVITY 3

[This activity is based on one developed by Jerry Reed and extensively edited and amended by Dave

Crawford.]

Objective

In this activity, students observe the design of outdoor lighting and discuss how this affects the

efficiency and effectiveness of the job which the lighting is intended to do and the degree of light

pollution which occurs. More advanced students may also observe and describe the spectrum of the

outdoor lighting and how that is related to the effectiveness of the lighting and to the degree of light

pollution.

General Information

This activity can be done at the grade 6-12 level. Students at the grade 9-12 level may have been

introduced to light and spectra in their science courses, and this activity is a good application. It is safer

and more interesting and effective if students work in small groups. The activity can be completed in

one or two evenings, plus a class period for discussion. It effectively integrates science and technology.

Background Information

Most of us are vaguely aware of lighting in our environment, but how often have we looked closely at

lighting fixtures (even those in our own back yard)? We may have noticed deficiencies in lighting, but

not investigated their cause.

Research has shown that many students have deep-seated misconceptions about light and lighting.

What happens when yellow light shines on a blue car in a dark parking lot? Can you see a mirror or a

bicycle reflector in a completely darkened room? Does light from a given source travel further at night

than during the daytime? This activity is useful for dealing with such questions.

What the Students Will Do

make a study of outdoor light fixtures as scientific, technological, and societal devices

answer the question: How efficiently and effectively do the lights they observe do their job?

Doing the Activity

1. Go outdoors in front of your house during the evening, and look at your block or the area visible

from your home. Make a diagram of your block (or area).

2. Observe all the lights — the lights at your house, at your neighbors' houses, on the street, and any

others visible to you. Note every one of the them by recording each light's approximate location on your

diagram, record what kind of light it is (porch light, security light, street light, decorative yard light,

flood light illuminating a tree, etc.), and try to identify the type of lamp. Mercury vapor lamps are a
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coldish white. High-pressure sodium lamps are pinkish or amber. Low-pressure sodium lamps are bright

yellow. Incandescent lamps are a yellowish white.

3. [Optional] Use a spectroscope or diffraction grating to analyze the spectrum and identify the type of

lamps you observe (as in Activity 2).

4. Note the following about the lights you observe:

what kind of fixture the lamp is in (if easily apparent)

observe how street lights are mounted (on their own pole or on a utility pole...are they "cobra

head" or "full cut-off"?)

estimate the amount of glare (on a scale of 1 to 5, for instance, where 1 is "no glare at all" and 5

is "very glary")

estimate qualitatively how well the lights do their job by considering their contributions to glare,

energy waste, and light pollution

Evaluation

The evaluation should be based on the reports kept by the students, including their ability to record and

fully describe the light sources in their neighborhoods.

Closure

The students will become aware of the different types of lighting in their neighborhoods and how well

each type of light does its job.

Koyaanisqatsi — Life Out of Balance

The Hopi Indians have a fine word, one that does not exist in English or any other language. It

expresses a concept that is so evident in the modern world. It is koyaanisqatsi. One translation is "life

out of balance." Others are "crazy life,"  or "life in turmoil," or "life disintegrating," or "a state of life

that calls for another way of living."

Descriptions often make better definitions. One such is "A Los Angeles freeway at 4:00 p.m. on a Friday

afternoon." Light pollution is another. The environmental problems we all live with, and which are

growing daily, are all excellent examples of koyaanisqatsi.

An Example: The Light Pollution Project in the Schools in Greece

Margarita Metaxa

Arsakeio School of Athens and National Observatory of Athens

The light pollution project in the schools of Greece has been organized through the Greek Ministry of

Education and Religion, with funding and support from the "Action III" initiative of the European

Community. It began in 1997 and will culminate with a major symposium in Athens on 7-9 May 1999.

The project was proposed by the Astrolaboratory of the Second Lyceum of the Arsakeio School of Athens

(one of a family of high schools operated by a non-profit organization in Greece), in partnership with two

other schools — one in Ioannina, Greece, and one in Manchester, U.K.

The objectives of the project are: (1) to familiarize students (and teachers!) with the scientific and

technical aspects of light pollution through a study of astronomy, physics, computer science, and related

topics; (2) to expose the students to the cultural and social dimensions of light pollution; and (3) to

encourage students to understand and appreciate the effects of light pollution on their heritage and

environment.

For maximum effectiveness, the students work in four groups:
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the "astronomical group" studies the astronomical aspects of the problem of light pollution;

the "lighting group" investigates the nature and design of different types of lighting fixtures and

their impact on the problem;

the "social group" explores the social dimensions of light pollution— the psychological aspects, the

effects on ecosystems, and the legal and political channels which can be used to deal with the

problem;

the "public relations group," a team which includes members of the other three groups and who

are directed to inform the local authorities, the media, and society, about the problem by

organizing special events. The group's ultimate goal is to inform, educate, and influence planning

authorities to produce and install efficient, effective lighting systems.

The students who participate in this project receive valuable experience working and collaborating in

groups and in taking initiatives, which will enable them to become active decision-makers in the future.

In addition to the three partner schools, a total of 40 schools — 32 in Greece and 8 from abroad, with

76 teachers and 690 students — have joined the project. In 18 Greek cities, local light pollution centers

have been organized. These promote efficient, effective lighting in their local areas. In the city of

Tarrega, Spain, a light pollution by-law has been passed as a result of the project. Many other

organizations and individuals have contributed to the success of the project: the scientific advisory

committee, the International Dark-Sky Association, the lighting companies Siemens and Philips Hellas

SA, the municipalities in Greece which co-operated with the project, and the individuals who prepared

scientific information for the project's web pages.

Much has been learned from the project already. Obviously, light and air pollution have robbed our

towns and cities, both large and small, of the beauty of the night sky. Even so, most students, teachers,

and the general public are totally unaware of the important and impressive environmental issue of light

pollution. The strategy of having students work in four groups has proven to be very effective, as

demonstrated by the excellent presentations and posters which were given at meetings held in Athens,

Crete, and Manchester at the end of the project's first year.

In addition to the observatories, universities, lighting companies, schools, municipalities, and scientific

and educational organizations who are already co-operating with the project, others are welcome to

join. The best way to find out more and to register is through the project's web site at

http://www.uoi.gr/english/EPL/LP/lp.htm.
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           for the U.S. International Year of Astronomy 
Constance E. Walker1 and the US IYA Dark Skies Working Group 

1The National Optical Astronomy Observatory, Tucson, Arizona, USA 

The National Optical Astronomy Observatory is operated by the Association of Universities for Research 
in Astronomy (AURA) under cooperative agreement with the National Science Foundation. 

Dark Skies Awareness Programs 

       International Dark Sky Communities, Parks & Reserves 

       To promote the establishment of special protection areas for 

       natural night skies and to honor exceptional commitment to 

       preservation of darkness, IDA with a number of international 

collaborators have established a certification program. See www.darksky.org; select 

“Policy/Programs” and then IDS Communities, Parks and Reserves. 
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What does light 

pollution look like?  

What does your nighttime 

sky look like? Try this fun 
interactive game to see 

how light pollution effects 

the stars you see at night: 

http://www.globe.gov/GaN

/learn_orionsky.html 

 

Can you find Orion? 

Try this quick game to see 

whether you can pick out 
the great hunter Orion in a 

starry sky: 

http://www.globe.gov/GaN

/learn_findorion.html 
 

Making a Red Light 

How can you make a red 

light from a flashlight to 

observe stars at night? 

http://www.globe.gov/GaN
/redlight.html 

 

Orion Mythology  

The ancient Greeks saw 

the figure of the Greek 

myth Orion in the 

nighttime sky. Learn more 
about his story at 

http://www.globe.gov/GaN

/learn_orionmyth.html 

 

GLOBE at Night 
Observation Practice 

Test your knowledge of the 

magnitude charts with this 

5 question quiz: !

http://www.globe.gov/GaN
/observe_practice.html 

(Adobe Flash Player 

required) 

 

Report your 
observations!   

Report your observation 

along with others from 

across the globe: !

http://www.globe.gov/GaN
/report.html 

 


