SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	 Science  8th Grade                            

	Recommended  Days of Instruction: 1
	(one day equals 55 min)

	Standard(s) addressed:  8-6

	The student will demonstrate an understanding of the properties and behaviors of waves.

	Light and Sight

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.7 Explain how the absorption and reflection of light waves by various materials result in the human perception of color. 


	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
Colors of Light

http://www.mic-d.com/java/additiveprimaries/index.html
Tutorial allows students to manipulate disks of “light” in primary colors to illustrate the

relationship between colors, white light, and the mixing of wavelengths of light to produce other colors. Also provides accompanying text that explains the relationship between light and the perception of color.

	See Module 8-6.7
Teaching the Lesson 8-6.7A 

Light and Color – “The Visible Spectrum” 


	From the Science Support Document

The objective of this indicator is to explain how the absorption and reflection of light waves by various materials result in the human perception of color; therefore, the primary focus of assessment should be to develop a cause-and-effect model that depicts absorption and reflection of light resulting in certain colors being seen.  


	Module 8-6.7 Continued 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.7 Explain how the absorption and reflection of light waves by various materials result in the human perception of color. 


	Suggested Streamline Videos:

http://etv.streamlinesc.org
Exploring Light and Color

Segment 3: Light and Color (6:39)

Segment 5: Mirrors and Lenses (3:14)

Segment begins with an animation of refraction by a prism to produce a visible spectrum and shows the relationship of visible light to the electromagnetic spectrum, while focusing on the ultraviolet and infrared segments found in sunlight. It continues with an explanation of absorption and reflection of light, our perception of color, primary colors of light, and the potential confusion with primary colors in pigments.


	
	However, appropriate assessment should also require students to recall that light is made up of various frequencies that relate to the color perceived by humans; interpret a diagram of how colored materials reflect or absorb light; infer what is being reflected and what is being absorbed by a colored material; summarize the process by which light is absorbed or reflected by various materials; or exemplify of light being absorbed or reflected by various materials.


	Module 8-6.7 Continued 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.7 Explain how the absorption and reflection of light waves by various materials result in the human perception of color. 


	Inquiring Minds: From Sky to Sea

Segment 1: Blue Sky

Uses the concepts of absorption, reflection, refraction, and emission to explain why the sky is blue, sunsets are red, space is black, and why water is clear in a small container, but blue in a

large body like the ocean. Provides several animations of the refraction of the wavelengths of visible light by air and water molecules.
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Eighth Grade
Science

Module 

8-6.7
Light and Color

Lesson

A

From the South Carolina Science Support Documents: 

Indicator 8-6.7: Explain how the absorption and reflection of light waves by various materials result in the human perception of color. 

Taxonomy level of indicator:

Understand Conceptual Knowledge 2.7-B
Previous/Future Knowledge: 

Students have been introduced to the concept of color (4-5.2) and absorption and reflection of light (4-5.3) in 4th grade.  Students have not been introduced to concept of the human perception of color in previous grades.  Indicator 8-6.4 also relates color to the wave behaviors of reflection and absorption.  Students will further develop the concepts of reflection and interference of light waves in Physical Science (PS-7.6).
It is essential for students to know that the absorption and reflection of light waves by various materials results in human perception of color as follows:

· Most materials absorb light of some frequencies and reflect the rest. 

· If a material absorbs a certain frequency of light, that frequency will not be reflected, so its color will not be perceived by the observer. 

· If the material does not absorb a certain frequency of light, that frequency will be reflected, so its color will be perceived by the observer. 

· If all colors of light are reflected by a material, it will appear white.  If all colors of light are absorbed by a material, it will appear black.

· The color that we see depends on (1) the color of light that is shined on the object and (2) the color of light that is reflected by the object.  For example, if an object reflects red wavelengths and absorbs all others, the object will appear red in color.    

· Color filters allow only certain colors of light to pass/transmit through them; they absorb or reflect all other colors.  For example, a blue filter only transmits blue light.  Objects seen through a blue filter will look blue if the objects reflect blue; objects of other colors will appear black because the other color wavelengths are being absorbed by the filter.

It is not essential for students to know which frequencies of light are perceived as which colors. The mixing of primary colors of light or of primary pigments is also not essential.

Assessment Guidelines:

The objective of this indicator is to explain how the absorption and reflection of light waves by various materials result in the human perception of color; therefore, the primary focus of assessment should be to develop a cause-and-effect model that depicts absorption and reflection of light resulting in certain colors being seen. However, appropriate assessment should also require students to recall that light is made up of various frequencies that relate to the color perceived by humans; interpret a diagram of how colored materials reflect or absorb light; infer what is being reflected and what is being absorbed by a colored material; summarize the process by which light is absorbed or reflected by various materials; or exemplify of light being absorbed or reflected by various materials.

Teaching indicator 8-6.7 Lesson A: Light and Color – “The Visible Spectrum” 

Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. This lesson is designed to introduce the concept of wave motion and characteristics of different types of waves and mediums. This lesson can also be used in conjunction with 8-1.3, 8-1.4, 8-1.6. STC – Human Body & STC - Light kits provide an opportunity for conceptual development of the concepts within the standard. 
Prepare the FOCUS questions before you teach the lesson they can be displayed through a projector (LCD, SMART or Promethean Board), written on the board during the engage, activity or copied onto a transparency and used on an overhead. Students should have completed Lesson 8-5.3A before beginning this lesson.

Misconceptions:
Students may have difficulty understanding that waves pass through matter. Some students may believe that matter is transported by waves. Some students may not recognize light as a wave. Some students tend to identify light with its source (e.g., light is in the bulb) or its effects (e.g., patch of light). They do not have a notion of light as something that travels from one place to another.
From AAAS Atlas of Science Literacy (Project 2061):

Student Misconceptions:
The majority of elementary students and some middle-school students who have not received any systematic instruction about light tend to identify light with its source (e.g., light is in the bulb) or its effects (e.g., patch of light). They do not have a notion of light as something that travels from one place to another. As a result, these students have difficulties explaining the direction and formation of shadows, and the reflection of light by objects. For example, some students simply note the similarity of shape between the object and the shadow or say that the object hides the light. Middle-school students often accept that mirrors reflect light but, at least in some situations, reject the idea that ordinary objects reflect light (Guesne, 1985; Ramadas & Driver, 1989). Many elementary- and middle-school students do not believe that their eyes receive light when they look at an object. Students' conceptions of vision vary from the notion that light fills space ("the room is full of light") and the eye "sees" without anything linking it to the object to the idea that light illuminates surfaces that we can see by the action of our eyes on them (Guesne, 1985). The conception that the eye sees without anything linking it to the object persists after traditional instruction in optics (Guesne, 1985); however, some 5th-graders can understand seeing as "detecting" reflected light after specially designed instruction (Anderson & Smith, 1983).
Safety Note:
Students should observe all lab safety procedures as well as school and district policies. There are no chemical or physical hazards present if proper laboratory behavior is observed.
Lesson time:

1 Day (55 minutes)
Materials Needed: 
· Red, Green, Black, and Blue Colored Pencils

· Red Filter – 1 per group

· Green Filter – 1 per group

· Blue Filter – 1 per group

Focus Question:
How do color filters affect the absorption and reflection of light?

Engage: (5 minutes)
1. Show students a prism refracting the light from a flash light and ask them to recall how this happens.
a. Students should recall that the prism refracts visible light into its different wavelengths of color.  

2. Ask students why things can appear as single colors.

3. Chart their responses.

Explore: (25 minutes)
1. Give each student a red, green, black and blue colored pencil and the red, green and blue filters. 

2. Have students read the following procedures:

a. Copy the following table into your notebooks:

b. The Table should take up one full page in your notebooks. So each square will be much bigger than what is shown here.

	Color
	No

Filter
	Red

Filter
	Blue 

Filter
	Green

Filter

	Black
	
	
	
	

	White
	
	
	
	

	Red
	
	
	
	

	Blue
	
	
	
	

	Green
	
	
	
	


c. Look at each color and record the color you see next to it in the second column.

d. When using the filters hold it 10 cm above the color and look through the filter.

e. Look at each color through the red filter and record the color you see next to it in the third column. 

f. Look at each color through the green filter and record the color you see next to it in the forth column. 
g. Look at each color through the blue filter and record the color you see next to it in the fifth column. 
h. Copy the following table into your notebooks:

i. The Table should take up one full page in your notebooks. So each square will be much bigger than what is shown here.

j. Repeat looking at the colors through the lenses but this time through 2 lenses at a time and record the colors you see in the appropriate columns.

	Color
	Red & Blue
Filter
	Red & Green
Filter
	Blue & Green
Filter

	Black
	
	
	

	White
	
	
	

	Red
	
	
	

	Blue
	
	
	

	Green
	
	
	


Explain: (25 minutes)
1. Show ETV Streamline SC Video: Exploring Light and Color Segment 3: Light and Color (6:39) 

2. Review the following from the video:
a. Most materials absorb light of some frequencies and reflect the rest. 

b. If a material absorbs a certain frequency of light, that frequency will not be reflected, so its color will not be perceived by the observer. 

c. If the material does not absorb a certain frequency of light, that frequency will be reflected, so its color will be perceived by the observer. 

d. If all colors of light are reflected by a material, it will appear white.  If all colors of light are absorbed by a material, it will appear black.

e. The color that we see depends on (1) the color of light that is shined on the object and (2) the color of light that is reflected by the object.  For example, if an object reflects red wavelengths and absorbs all others, the object will appear red in color.    
f. Color filters allow only certain colors of light to pass/transmit through them; they absorb or reflect all other colors.  For example, a blue filter only transmits blue light.  Objects seen through a blue filter will look blue if the objects reflect blue; objects of other colors will appear black because the other color wavelengths are being absorbed by the filter.
3. Ask student to review their result and answer the following questions

a. What patterns did you notice in your results and why do you think this happened?
4. Have students pair up and work together to complete the following:

a. Draw a diagram that explains why a green object appears green when in white light.
b. Draw a diagram that explains why a green object under white light appears to be black when the object is viewed through a red filter.

Extend:
1. Discover how a TV screen and an LCD screen are different. Use the following interactive website: http://www.colorado.edu/physics/2000/tv/colortv.html and draw diagrams of both screens and how they produce colors and images.

2. Optics for Kids, The Science and Engineering Behind It. http://www.opticalres.com/kidoptx_f.html
3. The GEMS Color Analyzers Kit can be purchased through Carolina Biological at 

http://www.carolinacurriculum.com/GEMS/6-8+Kits/Color+Analyzers/index.asp
Standard 8-6: The student will demonstrate an understanding of the properties and behaviors of waves.





Indicator 8-6.7: Explain how the absorption and reflection of light waves by various materials result in the human perception of color. 





Other indicators addressed:


8-1.3 Construct explanations and conclusions from interpretations of data obtained during a controlled scientific investigation.


8-1.6 Use appropriate tools and instruments (including convex lenses, plane mirrors, color filters, prisms, and slinky springs) safely and accurately when conducting a controlled scientific investigation.


8-1.7 Use appropriate safety procedures when conducting investigations.
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