Outrageous Optics!

Post-visit Activity/Teacher Led

Grade: 4-8

Content Area:  Light, Optics and Lenses

Time To Complete:  
Title Of Lesson: Make and Read Secret Messages!

South Carolina State Standards: 

Grade 4 and 6:

Scientific Inquiry Standards

Grade 4:

Standard 4-5: The student will demonstrate an understanding of the properties of light and electricity. 

(Physical Science)
       Indicators: 

4-5.1: Summarize the basic properties of light (including brightness and colors).

4-5.2: Illustrate the fact that light, as a form of energy, is made up of many different colors. 

4-5.3: Summarize how light travels and explain what happens when it strikes an object (including 

reflection, refraction, and absorption).

4-5.4: Compare how light behaves when it strikes transparent, translucent, and opaque materials.

Grade 6: 

Standard 6-5: The student will demonstrate an understanding of the law of conservation of energy and the 

properties of energy and work. (Physical Science)
       Indicators:

6-5.2: Explain how energy can be transformed from one form to another (including the two types 

of mechanical energy, potential and kinetic, as well as chemical and electrical energy) in accordance with the law of conservation of energy.
Lesson Description:

The students will be able to reveal secret messages using a basic scientific technique.  The experiment will demonstrate the transmission and separation of color using filters.  Filters are good for isolating particular colors or light wavelengths to change the image’s visibility.  In theory, transparent glass transmits all wavelengths, but opaque objects will transmit no light/wavelengths.  Red filters transmit red light and you see the object as red, while blue transmits blue and yellow will transmit yellow.

Objectives:

To construct and observe messages that will be viewed through colored filters.

Focus Questions For The Students:

1. Where does light? What color is it?

2. What are some properties you’ve observed over time about light?

3. How does glass affect the way you see light?

Materials/Equipment/Resources:

· White paper

· Highlighter or pastel magic markers; 3 colors: red/pink, green or blue, and yellow

· Transparent plastic color filters or cellophane wrap (in colors similar to that of the markers)
Teacher Preparation:

· Review the activity before completing it in class.
· Discuss with the students the importance of studying light.
Procedures:

1. Briefly describe the activity to the students before beginning.

2. Have students write a message on the paper with the green marker.  Use the other colors to make a pattern or draw extra lettering over the writing to disguise it.

3. Now look through the red filter at the message.  The green message will show up darker and distinctive against the jumbled pattern.
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                       unfiltered message with all colors…
shows the green marker dark with red filter

4. The students can play around with the different colors and filters to see some amazing light science!  Have them trade secret messages with their classmates.

5. Other ideas include:

a. Have the students draw a spacecraft using the green marker again.  Then have them draw an asteroid field around and over the craft with the other markers.  Now have them use the red filter to find their spacecraft.  What filter worked the best?

b. Have the students draw a green rock shape (comet head) with a short fan tail in read and long dust tail drawn in yellow.  Now look at the design with each colored filter.

6. Discuss with students “How were you able to see different things with different filters?” “What happened when two different filters were used together?” and “Do sunglasses change the colors of what you see outside?  How?” based on what they learned from the activity.

(Activity adopted from NASA; http://optics.nasa.gov/education.html)

