Dark Skies Rangers Program

Do They OSee the Light®?

Grades: 1 D5

Overview: is a sciencebservatiorthat builds understanding in young learners about the effects oalightghtpollution
onanimals (specifically insects.)n an overnight OexperimentO the students will collect insects in a lightethadeason
demonstrates animal behavighile studentsnake predictions, observe behavior, colidata and generate conclusiohkey
will generalize their findings to other species and research if their ideas are supported by evidence.

Purpose: !"#$%&'()*+$(,*-%./*-%/&%-0&$%1 205 (25 1%8 P4(#t()$4 1, *()%*()%$53-*0(%,#$% (*,' 4$%0/ QUNIEHP
2000) Students will apply scientific inquiry skills, ability, & attitudes associated with scérbexpand their biological
understanding of life and life cycles, and the interactions of liehggnisms with their environment.

Standards (o They OSee theghit®0 has been developed and tested based on the National and Arizona Standards. Sci
Inquiry is multifaceted and correlates well with many other standards. Integration of science content, mathematics and
research/language arts standamils enhance stught achievement. Included are sample standards.

U.S.National Science EducatiorStandards Sciencelnquiry (selected standards not limited to the following)
Understanding of scientific concepts

An appreciation of "how we know" what we know in science

Understanding of the nature of science

Skills necessary to become independent inquirers about the natural world

K K K K

Arizona ScienceStandards:

This lessonintegratesvell the introduction and design d@scientifically oriented questiors®ng withthe designof the
procedures in the scientific procesBhe generated questions may be most significant after the data collection. When the
dependant and independenatriables are agappropriate, they will increase effective instruction of the scierperament.

The variablegdependant and independeat)ocation,light source (florescentiicandescent/LED or others) are examples of
possibilities.

Objectives

Science Inquiry National Objectives for Grade$ K

Ask a question about objectganisms, & events in the environment
Plan & conduct a simple investigation

Employ simple equipment & tools to gather data & extend the senses
Use data to construct a reasonable explanation

Communicate investigations & explanations

K K K K K
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' . Dark Skies Rangers Program

Do They See the Light?

Lesson Sequence:

Day 1/2

Activator : Satellite image of planet at nighttp://apod.nasa.gov/apod/image/0011/earthlights2_dmsp_big.jpg

Formative Assessment:

Do you think artificial light has any affect on animal behavior? Give an example to support your thought.

Instructional Strategies: see lesson plasequence below

Summative Assessmenion the back of the prassessment paper complete a 01,2,30 (one observation, 2 data/numeric
statements related to the data, 3 more questions you have after the experiment.

Day 1
Part A BAfter the night light short geograplorientation based on the NASA image of our night skies
¥Pass out paper for formative assessment responses
¥Partner/group/whole class sharing of responses
Part B BPlanning and conducting investigation (HW)
¥Group students in pailgroups to makéhe insect collection board as demonstrated on page 1 of this lesson.
¥ Explain to the group the data collection procedure
¥Classwrites a Oscientifically oriented questionO related to the collection of insects in night artifical light.
- A hypothesis is an educated guess about how things work.
- Most of the time a hypothesis is written like this: "If [ do this] , then [this] will happen.'
- Your hypothesis should be something that you can actually test, what's caltabdehypothesis.
- In other words, you need to be able to measure both "what you do" and "what will happen."
¥ When variables (independent or dependant) are@éel) use those are parameters for each hypothesis.
¥ Depending on your choice (at school or home) explain the data collection clearly. The frame must be placed wit
3 feet of an area that will be directly inline with artificial light. It can bedtatanging and should be facing the
light. Set up the frame at sunset and retrieve it carefully when you wake up or at the start of school. As the teac
you will want to have your own board and perhaps in a dark area hang another board. THispsiagféesson
unless you live in a very warm/hot climate.

Day 2

Part C BCommunicating results
¥Students will display their evidentiata so all class members can observe all collections.
¥ Students will design a data collection form of choice. This lesson is not related to any specific form.
¥ Consider the differences between boards based on the varied of light sources. Write generalization of observat
sentences. ExampleE. Incdescent lights collected more insects. Takeléery walkto compare these.
¥Teacher will orchestrate the class processing their ideas and findings.-N@dife will be evidence that shows no
effect and thigs to show that light does nodffect all sgecies in the same way BUT dodfeat some, concentrate on
that A reference to foodwebs could show how the light fiects other species indirectly.
¥Teacher presents class with idea that maybe other animals are also affected by light (artificiarahdStadw a
U-tube short of turtles hatching on the coast of Central America. This will direct the discussion to a larger issue of
food webs and thiess of one species in web cdfeat the entire web. This will broaden the discussion at the wrap up
¥Some students will volunteer information on the effects of light on plants. Congrahgageonnectios.

Part D BWrap up (Depending on time)

Distribute content reading materials and designate a reading strategy to have studentslidistiogexffectson insects and
otheranimals.
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. Dark Skies Rangers Program

Do They See the Light?

Time to Do Lesson
2 short sessions areaant to point out unintended consequences ofdafifighting on any ecosystem.

Materials needed:
¥ clear stickywide packing tape, contact papefflgrpaper (see template below)
¥ variety of light bulbs (florescent/incandesceyllow/white, LED, high/low wattswith power source/extension coyds

Cautionary Note; studentshey may complete thiessonat/around the school/classroomvall be collecting their data at
home around light sourceSend a note of explanation home to inform parents of the Odata collectionO and the purpose o
lesson Parents can learn fromighoo!

Preparation/Prerequisites: Whether thidessonwhich is an insect collection in darkness with artificial light source
proximity is completed at school or home you will need to supply the tape/paper.

Cardboard frame with tape/fly papssmpletely covering the open space in the
center. The same size (perhaps 80x100) for each student/group will control ot
variable.

When placed outside in artificial light, the data collection can begin.

Teacher Background (may also be used fatudent content reading) A
Scientific AmericaReflected Light Disrupts Animal Behavitanuary 7, 2009. BBC News, Light Pollution forms ©eco
trapsO, Mark Kinventtp://news.bbc.co.uk/2/hi/science/nature/7821298.stm

http://www.darkskiesawareness.org/files/L P%20cards-0409.pdf
http://starrynightlights.com/blog/2007/07/02/te#ectsof-light-pollution-on-the-animatkingdom/
http://gardenofeaden.blogspot.com/2009/08/lipbtiution-and-declineof-native.html
http://plantingaseed.wordpress.com/2009/06/1 7¢teffectsof-light-pollution/
http:/Avww.butterfly-conservation.org/uploadsfght_Pollutiondoc
http://www.lightpollution.org.uk/index.php?pageld=4
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