“Seeing the Invisible”

(developed by Sallie Smith, Ray Kent, and Jerry Roth)

Goals: 

1. Provide hands-on discovery lesson for teachers to use with students so they may           discover firsthand that the Sun emits radiation both above and below the visible spectrum. 

2. Correct misconceptions teachers may have, such as:  UV radiation in Herschel  experiment will have will have a  higher temperature reading than infrared part of spectrum emitted from Sun on Earth. 

3. Illustrate features of standard/benchmark based instruction. 

Time: Allow 2 hours for In-Service / include 10 minute break 

Assessment of Success: 

1. Teachers indicate that they feel comfortable teaching the lesson to students. 

Presentation Materials: 

“Seeing the Invisible” power point presentation at ftp://sohoftp.nascom.nasa.gov/incoming/steele

visible image of Sun 

image of Rainbow 

electromagnetic spectrum overhead 

teacher lesson plan/  “Shedding A New Light on the Universe” (Teacher Resource) 

web addresses are included in lesson 

Observing the Sun in Different Wavelengths: What Do You See? (teacher  page and student overhead) 

Materials per Student: 

Sunblock labels sheet and highlighter 

student “Seeing the Invisible” Activity Booklet 

UV detecting bead wristband 

Discovery Materials per Group of 4 Students: 

copy box 

equilateral prism 

Sunlit area 

3 thermometers 

paper plate labeled “Sun” 

doctored bag of M&Ms (remove all colors except red, green, and brown) 

½ red, ½ green filter to fit over plate 

Setting:  Classroom and sunlit area outside 

***********************************

Script:
Welcome 

Purpose 

Content Development for Teachers (Foundation) 

Present Lesson (see attached) 

Q & A 

Discussion of  Curriculum Applications/Adaptations

Evaluation

Teacher Goodies Distributed (Teachers should leave with a copy of “Seeing the Invisible” lesson, a sample UV wristband, supply ordering information, and a “Shedding A light on the Universe” resource book for personal development. 

  Changes in Lesson: 8/13/99 Sallie M.Smith 

Instead of Tulip observation, start by having students make observe image Sun in visible light. Then show an image of rainbow to students  have them discuss image and cause (visible spectrum).

Distribute Sunblock labels handout and highlighters/ Have students highlight what Sunblock is suppose to block out as described  on each label (UV radiation). Q. Where is UV light coming from? Not shown in rainbow. 

Use Electromagnetic spectrum overhead and inform students that the Sun

does emit radiation in other parts of the electromagnetic spectrum that we cannot see with our eyes. 

Now follow directions in teacher plan for UV and Infrared discovery lesson.  Student activity booklet will be updated to include rainbow and Sunblock activities.

Use 3 thermometers instead of 5 in Herschel’s Experiment 

Place one in visible, one just beyond visible red (location of infrared), and use last for Air temp. Reason: Easier to meet desired goal: existence of infrared as indicated by higher temp of infrared not in sunlight but still higher than air temp. Light is present - we cannot see it. 

Note: There will only be a 1 or 2 degree difference in temp. Infrared temp will be higher than air and visible because even though infrared is not as energetic as rest of spectrum, more infrared reaches earth. A lot of UV is absorbed in atmosphere. 

Modifications: 

color blind students - work in groups; label spectrum produced in Herschel experiment. 

Upgraded Technology Suggestions for Middle & High School Participants: - (from Joe Desrosiers)

Use graphic calculator with calculator-Based Lab (CBL) unit.

Attach a temperature probe and use it to measure the temperatures throughout the various colors of the spectrum, and also in the UV and IR regions. These probes are usually accurate to the nearest 0.1 degrees.

Example of Specific Equipment: Texas Instruments: TI -82 Graphics Calculator  /  TI CBL Unit

Vernier temperature probe

Appropriate calculator programs (can be downloaded free from Vernier software)

