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

	8-6.6 Explain sight in terms of the relationship between the eye and the light waves emitted or reflected by an object.

	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm 
An Interactive Diagram of the Human Eye
http://www.nei.nih.gov/health/eyediagram/index.asp
Slide the hand lens across the diagram to magnify each of the major parts of the eye. Click on

the target symbols to read a description of the function of each part.


	See Module 8-6.6
Teaching the Lesson 8-6.6A 

Light and Sight – “Sight and Light” 


	From the Science Support Document

The objective of this indicator is to explain sight in terms of the relationship between the eye and the light waves emitted or reflected by an object; therefore, the primary focus of assessment should be to construct a cause-and-effect model of the eye indicating how it interacts with light waves to allow sight to occur.  



	Module 8-6.6 Continued 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.6 Explain sight in terms of the relationship between the eye and the light waves emitted or reflected by an object.

	Suggested Streaming 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 assessments should also require students to recognize the functions of the major parts of the eye; interpret a diagram of the major parts eye and their functions in transmitting and transferring light to nerve impulses in the brain for sight; interpret a diagram showing how light rays travel through the eye; or summarize the transfer of light through the major parts of the eye.


	Module 8-6.6 Continued 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.6 Explain sight in terms of the relationship between the eye and the light waves emitted or reflected by an object.

	Exploring Light and Color

Segment 2: Light and the Sense of Sight

Provides a summary of the major structural components of the human eye (pupil, iris, cornea,

lens, retina, optic nerve) and the interaction of each part with a reflected light wave. Also provides information about vision in other animals as compared to that of humans.

4:54
Physical Science: Light

Segment 3: Magic of Sight: How Our Eyes Work

Diagrams of the parts of the eye and how they function.

2:24


	
	


Eighth Grade
Science

Module 

8-6.6
Light and Sight

Lesson

A

From the South Carolina Science Support Documents: 

Indicator 8-6.6: Explain sight in terms of the relationship between the eye and the light waves emitted or reflected by an object.
Taxonomy level of indicator:

Understand Conceptual Knowledge  (2.7-B)
Previous/Future Knowledge: 

Students have not been introduced to the concept of the relationship between the eye and light waves in previous grades.  They will further develop the concept of light in high school Physical Science (PS-7.6).

It is essential for students to know that the interaction the eye and light emitted or reflected by an object to allow sight to occur as follows:

· Light waves that have been emitted or reflected by an object, enter the eye and first pass through the transparent layer called the cornea where they are refracted. 

· The light rays are then refracted again as they pass through the transparent lens (convex).

· The lens focuses the light waves on the retina, located on the back of the inside of the eye. 

· The retina is composed of tiny light sensitive nerves that transfer the energy of the light waves to nerve impulses transmitted through the optic nerve to the brain for interpretation as sight. 

It is not essential for students to know about vision problems, such as being nearsighted or farsighted, but these might be interesting topics for discussion.

Assessment Guidelines:

The objective of this indicator is to explain sight in terms of the relationship between the eye and the light waves emitted or reflected by an object; therefore, the primary focus of assessment should be to construct a cause-and-effect model of the eye indicating how it interacts with light waves to allow sight to occur. However, appropriate assessments should also require students to recognize the functions of the major parts of the eye; interpret a diagram of the major parts eye and their functions in transmitting and transferring light to nerve impulses in the brain for sight; interpret a diagram showing how light rays travel through the eye; or summarize the transfer of light through the major parts of the eye.

Teaching Indicator 8-6.6 Lesson A: Light and Sight – “Sight and Light” 
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 8-5.4A 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. Many 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. 
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: 
· Round, clear glass bowl with water inside
· Sheet of cardboard covered with black paper
· Sheet of cardboard covered with white paper
· Small table lamp without a shade or a candle and a match

Focus Question:
What is the relationship between the eye and the light waves emitted or reflected by an object?
Engage: (12 minutes)
1. Have students watch the following videos:

a. ETV Streamline SC Video: Exploring Light and Color Segment 2: Light and the Sense of Sight (4:54)

b. ETV Streamline SC Video: Physical Science: Light Segment 3: Magic of Sight: “How Our Eyes Work” (2:24)
2. Project or write the following questions:

a. What is the shape of the eyeball?

b. Describe the following parts of the eye and their function in sight.

i. Pupil

ii. Retina

iii. Optic Nerve

c. How do images appear and what does the brain do to them?

d. Where is the retina, and what happens there?

e. Describe the optic nerve and its function.

3. Have students share out. Answesr may vary but should consist of the following information:

a. The eyeball is shaped like a sphere.

i. The pupil is a small hole in the front and middle of the eye; it lets light into the eye.

ii. The retina is at the back of the eyeball; the images we see are formed on the retina.

iii. Nerve fibers come together from all parts of the retina to form the optic nerve, which carries visual images to the brain.

4. The images that appear on the retina are upside down; when the brain receives the images, it “turns” them right-side up.
Explore: (32 minutes)
1. Tell the class that they are going to make models of the eye that may reveal to them something surprising about the way we see.
2. Divide the class into groups, giving each group the materials listed above.

3. Instruct students how to make their model eyes, or reproduce the following set of instructions and give a copy to each group:

4. Make a small pencil hole in the middle of the black cardboard.
5. Stand the black cardboard against one side of the bowl and the white cardboard on the other side, opposite the black.
6. Turn on the lamp (or light the candle), and place it so it is shining through the hole in the black cardboard.

7. Darken the room as completely as possible.
8. Move the white cardboard from side to side until an image of the lamp or candle appears on it. 

Explain: (10 minutes)
1. After students have created their models, explain how each part of the model corresponds to a part of the eye: 

2. The hole in the black cardboard represents the pupil, a small hole in the front of the eyeball that lets light into the eye.
3. The round bowl of water represents the eyeball.
4. The white cardboard represents the retina, the part of the eye that receives images and sends them to the brain via the optic nerve.

5. Ask students why the image they see on the “retina” is upside down. Explain that the curvature of the convex lens in the eye (or the round glass bowl) inverts the image by bending the light as it comes through. The image that forms on the retina in the back of the eye is also upside down, but the brain interprets the image so that it is seen right-side up.

6. Have each student produce a labeled diagram of the eye model indicating which part of the eye each part of the model represents and what its function is.

7. Ask each student to draw how light travels through different parts of the model eye.
Extend:
1. Make a comparison of your eye with the eye of your favorite animal. 
2. Dissection of a cow eye.

Standard 8-6: The student will demonstrate an understanding of the properties and behaviors of waves.





Indicator 8-6.6: Explain sight in terms of the relationship between the eye and the light waves emitted or reflected by an object.





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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