The Light Side of the Room

Summary: 
This lesson is designed to help students understand reflection and refraction. Students will learn in depth about ray diagrams, lenses and mirrors and will finish up the lesson with a prism experiment so that they can visualize reflection and refraction.

Subject: 

· Science: 8.8(C) 
Explore how different wavelengths of the electromagnetic spectrum such as light and radio waves are used to gain information about distances and properties of components in the universe.
Grade Level: 

· Target Grade: 8 

· Lower Bound: 6, 7
Time Required: 1- 2 
class periods, maybe more if more experiments are done


Activity Team/Group Size: 2 students but can be broken up into larger groups to save money on supplies. Just have the groups share.
Materials: 

· Several large piece of cardboard with a slit cut in it (enough for each pair or group to have one)
· Multiple prisms (enough for each pair or group to have one) 

· Several pieces of white paper (enough for each pair or group to have one)

Reusable Activity Cost Per Group [in dollars]: ~$50

Expendable Activity Cost Per Group [in dollars]: $0 

Learning Objectives: 

· Understand reflection and refraction.

· Understand how lenses and mirrors work.

· Learn how to draw ray diagrams for lenses and mirrors.
· Visualize reflection and refraction in a prism experiment.
Lesson Introduction / Motivation: 
Have each student look into a small mirror (you can have them bring one from home) and then ask them what is happening (reflection). Then show them a straw in a cup of water and ask them what is happening here (refraction). You can show them other examples and ask them what they believe is occurring in each scenario. 
Activity Plan: 
After showing the students the power point, break them up into groups. Give each group a piece of cardboard with a slit cut into it, a prism, and a sheet of white paper. Have the students place the cardboard in a sunny window that so light shines through the slit. In one hand the students should hold the prism in front of the cardboard so that the sunlight passes through it. In the other hand the students should hold a piece of white paper so that the light coming through the prism shines on it. The students can work in pairs to hold the paper and prism. Each student should participate. Have the teams draw or describe what they saw.
Derived from: http://tlc.howstuffworks.com/family/science-projects-for-kids-reflection-and-refraction1.htm
Lesson Closure: 
The students should see a rainbow of colors on the paper. Have the groups present their findings. 

Assessment: 
Have the students give a presentation over what they found in the experiment and over a particular aspect of reflection and refraction. Have a question and answer session over the powerpoint. Give students a quiz over the material in the lesson and the information acquired from lab(s).
Vocabulary / Definitions: 

· Reflection- a reflected ray bounces away from the surface
· Refraction- a refracted ray bends into the surface 
· Lens- a carefully ground or molded piece of transparent material that refracts light rays in such a way as to form an image.

· Focal point- the single point where light from the object hits or is focused. Located half the distance from the mirror to the center of curvature.
Background and Concepts for Teachers: 

· Understand the concepts of reflection and refraction.
Lesson Scaling: 

Do more experiments for higher level or older students and do just the lesson provided for younger students or students with learning disabilities. Higher level students could do worksheets over drawing ray diagrams. 
Lesson Extensions: 
Provided below are links to two websites with several experiments related to the topic. These could be done instead of or as well as the activity listed above. 

Multimedia Support and Attachments:  

· http://www.practicalphysics.org/go/Topic_2.html
· http://www.uen.org/Lessonplan/preview.cgi?LPid=16202
References: 

· http://www.bing.com/images/search?q=reflection+and+refraction+of+light&view=detail&id=E4D2AA8D76FC3701A83E162D491416A100BD1B55&first=0&FORM=IDFRIR 

· http://micro.magnet.fsu.edu/primer/lightandcolor/reflectionintro.html 

· http://uk.ask.com/wiki/Surface_normal 

· http://dictionary.reference.com/browse/reflection 

· http://physics.bu.edu/~duffy/PY106/Reflection.html 

· http://micro.magnet.fsu.edu/primer/lightandcolor/reflectionintro.htmlhttp://www.pa.msu.edu/courses/2000spring/PHY232/lectures/mirrors/focal.html 

· http://www.micro.magnet.fsu.edu/primer/lightandcolor/mirrorsintro.html 

· http://gbhsweb.glenbrook225.org/gbs/science/phys/Class/refln/u13l4a.html 

· http://electron9.phys.utk.edu/optics421/modules/m1/mirrors.htm 

· http://peggyschweiger.tripod.com/mirrors.html 

· http://physics.bu.edu/~duffy/PY106/Reflection.html 

· http://physics.bu.edu/~duffy/PY106/Reflection.html 

· http://www.physicsclassroom.com/Class/refrn/u14l2b.cfm 

· http://

 HYPERLINK "http://www.physicsclassroom.com/class/refrn/U14l5b.cfm" www.physicsclassroom.com/class/refrn/U14l5b.cfm 

· http://

 HYPERLINK "http://learn.uci.edu/oo/getOCWPage.php?course=OC0811004&lesson=005&topic=009&page=36" learn.uci.edu/oo/getOCWPage.php?course=OC0811004&lesson=005&topic=009&page=36 
· http://www.indigo.com/science-supplies/gph-science-supply/glass-prism.html?from=GoogleBase- they sell the prisms
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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