Teaching Color and Light through Astronomy and Digital Imaging

I.
Desired Results

Established Goals



National Science Education Standards




Content Standards 5-8, Physical Science, Transfer of Energy




Content Standards 9-12, Interactions of Energy and Matter




Program Standard B (inquiry and connection to other subjects)

American Association for the Advancement of Science Project 2061 Benchmarks




Benchmark 4 – The Physical Setting





A. The Universe 6-8





A. The Universe 9-12





F.  Motion 6-8





F.  Motion 9-12

National Educational Technology Standards Project Science Standards




Grades 5-8, Content Standard A – Science as Inquiry (A1 & A2)




Grades 9-12, Content Standard A – Science as Inquiry (A1 & A2)




Grades 5-8, Content Standard B – Physical Science (B2 & B3)




Grades 9-12, Content Standard B – Physical Science (B4 & B6)



Wyoming Science Content and Performance Standards

Grade Span 5-8, Content Standard-Concepts & Processes, 

13. Conservation of Matter & Energy

Grade Span 5-8, Content Standard-Science as Inquiry, 
2. & 4.  Use of inquiry and technology to solve questions.


Ohio Academic Content Standards—Science 



Grade 9 Indicators, Physical Sciences, Nature of Energy 17 & 18


Understandings



Students will understand …
· that of red, orange, yellow, green, blue, and violet, our eyes can only detect red, green, and blue.

· that of red, green, and blue, our eyes are most sensitive to yellow/green.

· that red, green, and blue light can be combined to form all other colors

· more energetic forms of EM waves are given off by objects with higher temperatures.

· stars are classified based on color (temperature).

· why astronomers use filters when taking data.

Essential Questions

1.  What kind of electromagnetic radiation can our eyes detect?

2.  What does the color of starlight tell astronomers about a star?

Students will know:

· white light is composed of many colors of light

· red, green, and blue light combine to make white light

· red & green light combine to make yellow

· red & blue light combine to make magenta 

· blue & green light combine to make cyan

· color is an indication of energy/temperature

· “cool” stars are reddish (red)

· “warm” stars are yellowish (red + green)

· “hot” stars are white to bluish (red + green + blue)

· filters can be used to select objects of specific temperatures

Students will be able to:
· predict what colors an object will absorb and reflect

· examine a color photograph of a star field and determine which stars are cool and which are hot

· use a computer to separate color channels in a digital photo
· use a computer to color combine images taken through filters

II.
Assessment Evidence


Performance Tasks


1.
Students will separate color channels of a color image of a star field taken 

by the Hubble Space Telescope and answer questions regarding 

temperatures of select stars in the field

2. Students will use images taken through color filters and color combine 

them to form a “true color” image.

Other Evidence

· As students are participating in the activities the instructors/teachers will be observing them and listening for student statements indicating understanding or lack thereof.

· Students in the AstroCamp setting will be taking pre and post tests/surveys at the beginning and end of the camp that will give an indication of what students have learned over the course of the camp.

· At Archbishop Hoban High School, students will be evaluated through observation, through their success in image combination, and through various homework assignments, quizzes and tests given throughout the unit.

III.
Learning Plan

Learning Activities



The goals and objectives will be met through a series of modular lab-based 

learning activities.  These activities may include:

1. 
Students will observe mixing of colored lights projected on a screen.

2.   Students will observe red and green laser pointers to illustrate how their eyes perceive each color.

3.   Students will observe everyday objects through color filters.

4.   Students will take digital images of everyday colored objects and then separate the colors with imaging software to reveal red, green, and blue channels.

5.   Student will observe incandescent light bulbs at varying temperatures and then take digital images of the filament. 

6.   Students will analyze the images in the computer and notice that as the temperature increases more energetic colors (blue) are emitted.

7.   Students will be introduced to a simplified stellar classification chart.

8.   Students will observe the Sun through a neutral density filter and hydrogen alpha filter if available.

9.   Students will take digital images through these filters by placing the camera directly up to the eyepiece of the telescope.  

10.   Students will analyze nighttime images of celestial objects such as globular clusters, galaxies, and nebulae in the computer to see which colors they emit the most.

11.   Students will investigate the following website: 




http://hubblesite.org/sci.d.tech/behind_the_pictures/index.shtml
12. Students will investigate the following webpage or MS Word 

document towards the end of the unit:
“Color and Digital Imaging.doc”
