
 
Grades: 1 Ð 5 
 
Overview:  is a science observation that builds understanding in young learners about the effects of light and light pollution 
on animals (specifically insects.).  In an overnight ÒexperimentÓ the students will collect insects in a lighted area. The lesson 
demonstrates animal behavior while students make predictions, observe behavior, collect data and generate conclusions. They 
will generalize their findings to other species and research if their ideas are supported by evidence.  
 
Purpose:   !"#$%&'()*+$(,*-%./*-%/&%-0&$%120$(2$1%01%,/%*,,$+3,%,/%'()$41,*()%*()%$53-*0(%,#$%(*,'4$%/&%-0&$.Ó (NAEP 
2000) Students will apply scientific inquiry skills, ability, & attitudes associated with science and expand their biological 
understanding of life and life cycles, and the interactions of living organisms with their environment.   
 
Standards: ÒDo They ÔSee the LightÕ?Ó has been developed and tested based on the National and Arizona Standards. Science 
Inquiry is multi-faceted and correlates well with many other standards.  Integration of science content, mathematics and 
research/language arts standards will  enhance student achievement. Included are sample standards. 
 
U.S. National Science Education Standards: Science Inquiry  (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 

 
Arizona Science Standards: 
This lesson integrates well the introduction and design of  Òscientifically oriented questionsÓ along with the design of the 
procedures in the scientific process.  The generated questions may be most significant after the data collection.  When the use 
dependant and independent variables are age-appropriate, they will increase effective instruction of the science experiment.  
The variables (dependant and independent) of location, light source  (florescent/incandescent/LED or others) are examples of 
possibilities. 
 
Objectives:  
Science Inquiry National Objectives for Grades K-5 

¥ Ask a question about objects, organisms, & 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 
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Lesson Sequence: 
 
Day 1/2 
Activator : Satellite image of planet at night http://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 plan sequence below 
Summative Assessment: on the back of the pre-assessment paper complete a Ò1,2,3Ó  (one observation, 2 data/numeric 
statements related to the data, 3 more questions you have after the experiment.) 
 
Day 1 
Part A Ð After the night light short geography orientation 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 Ð Planning and conducting investigation - (HW) 
 ¥ Group students in pairs/groups to make the insect collection board as demonstrated on page 1 of this lesson. 
 ¥ Explain to the group the data collection procedure 
 ¥ Class writes a Òscientifically oriented questionÓ 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 _____[I do this] _____, then _____[this]_____ will happen."  
        - Your hypothesis should be something that you can actually test, what's called a testable hypothesis.  
        - In other words, you need to be able to measure both "what you do" and "what will happen." 
 ¥ When variables (independent or dependant) are integrated, 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 within 

3 feet of an area that will be directly inline with artificial light.  It can be flat or hanging 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 teacher, 
you will want to have your own board and perhaps in a dark area hang another board.  This is a fall/spring lesson 
unless you live in a very warm/hot climate.   

 
Day 2  
Part C Ð Communicating results 

 ¥ Students will display their evidence/data 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 observation 
sentences.  ExampleÉ. Incandescent lights collected more insects.  Take a gallery walk to compare these. 
 ¥ Teacher will orchestrate the class processing their ideas and findings. NOTE- There will be evidence that shows no 
effect and this is to show that light does not affect all species in the same way BUT does affect some, concentrate on 
that. A reference to food webs could show how the light affects other species indirectly. 
¥ Teacher presents class with idea that maybe other animals are also affected by light (artificial and natural). Show 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 the loss of one species in web can affect the entire web. This will broaden the discussion at the wrap up. 
¥ Some students will volunteer information on the effects of light on plants. Congratulate these connections. 

 
Part D Ð Wrap up (Depending on time) 
Distribute content reading materials and designate a reading strategy to have students discover lighting effects on insects and 
other animals. 
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Time to Do Lesson:  
2 short sessions are meant to point out unintended consequences of artificial lighting on any ecosystem. 
 
Materials needed:    

¥ clear sticky wide packing tape, contact paper or fly paper  (see template below) 
¥ variety of light bulbs (florescent/incandescent, yellow/white, LED, high/low watts with power source/extension cords)  

 
Cautionary Note; students they may complete this lesson at/around the school/classroom or will be collecting their data at 
home around light sources. Send a note of explanation home to inform parents of the Òdata collectionÓ and the purpose of the 
lesson.  Parents can learn from this too! 
 
Preparation/Prerequisites:  Whether this lesson which 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 paper completely covering the open space in the 
center.  The same size (perhaps 8Óx10Ó) for each student/group will control one 
variable.   
 
When placed outside in artificial light, the data collection can begin. 
 
 
 
 

 
Teacher Background: (may also be used for student content reading) 
Scientific America, Reflected Light Disrupts Animal Behavior January 7, 2009. BBC News, Light Pollution forms Ôeco-
trapsÕ, Mark Kinver, http://news.bbc.co.uk/2/hi/science/nature/7821298.stm 
 
http://www.darkskiesawareness.org/files/LP%20cards_v17-04-09.pdf 
http://starrynightlights.com/blog/2007/07/02/the-effects-of-light-pollution-on-the-animal-kingdom/ 
http://gardenofeaden.blogspot.com/2009/08/light-pollution-and-decline-of-native.html 
http://plantingaseed.wordpress.com/2009/06/17/the-sad-effects-of-light-pollution/ 
http://www.butterfly-conservation.org/uploads/Light_Pollution.doc 
http://www.lightpollution.org.uk/index.php?pageId=4!
!
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