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Chapter 6

The Sense of Sight-“Eye” See You!

In the previous chapter you were able to demonstrate sound in terms of vibrations using multiple experiments, activities and demonstrations.  At first glance, this aspect of the sense of hearing might appear too complicated, but you were able to provide context with tangible examples that served to clarify your explanation of the nature of sound.  The sense of sight, on the other hand, represents a content area that includes within its scope such sophisticated concepts as the visible light spectrum (electromagnetic radiation) and the complex inner workings of the eye-neither of which can be easily described.  For example, while you can demonstrate what image inversion looks like on the retina (using a shadow image, a glass bowl and a flashlight), showing it does not necessarily make the inner workings of the eye more understandable or meaningful to young children.  

With this said, it is nonetheless possible to engage your class with a variety of activities and experiments that deal with different aspects of the sense of sight while purposefully providing a less detailed, scientifically oriented explanation of complex phenomena.  Before dismissing challenging content entirely, recognize that it may contain “easy” elements that you can use in your exploration.  

In this chapter you will examine the process of elaborating, categorizing and organizing your questions and resulting content.  This approach allows you to: 

· Hyphenate your questions into Basic Connections, Essential Content and Challenge-type questions; 

· Dynamically evaluate when and how to use Challenge-type questions during your exploration; 

· Identify age-appropriate content and related explore activities; and, 

· Hyphenate your content (and science story)into kid-size bites. 

Content Development Questions
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Defining Basic Connections:  These questions generally take the following form:  why is “X” important?; what if we didn’t have “X”?; or, why do we have “X”?  

Why is the sense of sight important?  What if we didn’t have it?  The sense of sight allows us to see.  The sense of sight is one of the five senses.  Our five senses tell us about the world around us, our environment.  The sense of sight is CONNECTED to the five senses.

Defining basic connections can be applied to any subject/topic.  While the answers may be a bit too challenging for young children, the big picture connections/relationships are relevant.
Essential Content Questions.  Essential Content Q’s contain the substance of your science story.  The answers (key concepts) are to be considered integral to the topic.  In general, this category of questions contains fairly obvious activities and experiments that can be easily matched to key concepts and thus easily incorporated into your lesson.
What organ (body part) do we use to see with?  How does the eye look?  What parts of the eye can we see?  How can we describe the eye?  How does the sense of sight work?  Besides our eyes, what do we need to see?  Why is light important?  How is seeing in dim light different from seeing in bright light?  How do our eyes adapt to dim light?  How are our eyes different from animal eyes?  What animals can see well in the dark?  How do we see colors?

Challenge Questions:  Challenge Q’s evolve your science story beyond traditional norms.  These content areas require some finesse in terms of description and delivery.  Depending on the subject matter, developing substantive answers to convey these in class might actually be counterproductive.  In some instances, the identified key concepts may not be easily amenable to explanation or illustrations and are best excluded, in part or whole from your story.

How does the sense of sight work?  How do we see?  How do we see colors?  What is light?  What is color?  How are light and color related?

How we see… Humans are only able to see wavelengths of light between 400-700nm, the visible light spectrum from red to violet.  Many animals and insects have the ability to see outside of a human’s visual range, specifically in the ultraviolet (UV) or infrared (IR) regions of the electromagnetic spectrum.  The retina contains two types of photoreceptors:  rods and cones.  The rods are responsible for vision under dim light conditions; while the cones are responsible for color vision.  Our eyes can adjust (adapt) to low light conditions, but there are limits.  While it may seem intuitive, we need light in order to see colors.  In dim light, we can see shadows and make out the shapes of objects, but the object appears in shades of gray-not in color.    
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General Key Concepts
· The cornea is a clear, dome-shaped tissue covering the front of the eye.  (The eye has many parts-some we can see; others we cannot.)
· The iris is the colored portion of the eye.  The iris is a muscle. 

· The iris changes the size of a small opening known as the pupil, which allows light into the eye.  

· The pupil changes sizes depending on how much light is available.  In dim light it enlarges, and in bright light it contracts. 

· The lens, located just behind the iris, helps to focus light on the retina.  (The lens functions like the lens in a camera.)
· The retina is located at the back of the eye.  It is the innermost layer comprised of sensory tissue.  An image of what we see forms on the retina (see:  Persistence of Vision).

· The retina contains millions of photoreceptors, light-sensitive nerve endings.  There are two types of photoreceptors in the eye:  rods and cones (see:  Let There Be Light & Color)
· The photoreceptors convert light rays into electrical impulses and carry the visual impulse to the optic nerve.  
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Explore Activity #27:  Look Into My Eyes!

[image: image5.wmf]What color are your eyes?  Point out that this part of the eye is called the iris.  See what else your class can see when they look into a classmate’s eyes or in a mirror.  The eye is very moist.  We blink for many reasons, but one important reason is to keep our eyes moist.  Point out the location of your eyes on your head.  The eyes of birds and reptiles are located on the sides of their heads. Point out the part of the eye known as the pupil--the black circle in the center of the iris (continue your exploration with Explore Activity #30-Eyes Wide Open!).

Explore Activity #28: Two Eyes Are Better Than One! 
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[image: image7.wmf]We use both our eyes to form a composite image.  Each eye sees an object a little differently.  The two images are then combined to provide us with a perception of depth about the object.  

-
Set an object on a table across the room by placing it next to a corner or edge of a bookcase or cabinet as a reference.  

-
Close one eye, hold up your thumb, and line it up with the object.  

-
Holding your thumb in the same location, close that eye and view the object with your other eye.  
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-
With both eyes open, try lining up your thumb with the object.  Check how well you did by opening and closing your eyes one at a time without moving your thumb.  

· Did your thumb appear to move?  Try it again.  Move your thumb in line with the object, and then open your other eye.  Did your thumb appear to move again?

· How many “thumbs” do you see when you try to focus on an object with your thumb?
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Explore Activity #29:  Eyes Wide Open!
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Revisit the pupil portion of the eye.  Explain how the size of the pupil changes depending on how much light is available.  In dim light, the pupil is large.  Under bright light conditions, the pupil contracts and is small.  To help your students better understand how the size of their pupils react to light, you can draw the analogy to going out into the bright sunshine and how sometimes they have to squint when they first step outside.  The light is sometimes too bright, but after a few minutes their eyes adjust to the brighter conditions.  Their eyes adjust by changing the size of the pupil.

For this activity, you will need to make your room fairly dark, similar to dusk conditions.  Your students should still be able to see one another and be able to see their classmates’ pupils.  It may be necessary to close the window blinds to decrease the light level in the room as well.  

-
Turn off the lights in the room and allow everyone’s eyes to adjust to the dim light.  

-
Working in pairs, have your class look into one another’s eyes.  Their pupils should look fairly large in the dim light.  

-
Have your class continue to look into one another’s eyes and then turn on the lights.  The change in pupil size is nearly instantaneous.  

If your class is having any difficulties, you can use your own eyes for demonstration purposes and simulate the lights on/lights off component by just closing your eyes and covering them to keep out any stray light, and then opening them again.  The change in pupil size is less dramatic, but demonstrable.  

Explore Activity #30:  Seeing in the Dark
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Gather a collection of objects that differ slightly in size or color from one another, such as 10 coke bottle caps, soda bottle caps, and water bottle caps. The items should feel about the same, but not look the same. 

It is best to perform this experiment in a room that you can make very dark.

-
With the lights on have your class separate the caps into “like” piles.  

-
After they are done, mix the caps together and turn off the lights so that the room is nearly dark. 

-
Ask your class to separate the caps again.  Have them do this quickly so that their eyes do not have time to adjust to the darkened conditions.  

-
Turn on the lights and look at the results. 

-
Dim the lights again and allow your class’ eyes to adapt to the room’s darkened conditions.  Use the downtime to talk about dark adaptation or about how nocturnal animals are able to see in the dark extremely well.  Alternatively, you can use the dim light adjustment time to make a Shades of Gray art project.  
-
After a few minutes, see how well your class can now separate the bottle caps.  Compare your results to when their eyes did not have time to adjust to the darkened conditions.  
Explore Activity #31:  Lights, Color, Action!

[image: image15.wmf][image: image16.wmf]In order to see color, we need light.  In general, under dark conditions it is extremely difficult to tell the difference between dark purple, navy blue, black.  Similarly, light colors will appear mostly dull white or light gray.  

Part I.

-
With the lights off, examine the reflective surface of a CD-ROM.  

-
Turn on the lights and have your class examine the vivid colors on the surface of the CD-ROM.  

-
Turn off the lights again.  When the lights are off, there is no light source and so the colors seen on the disk are muted.  Do not perform this experiment outside or in an area with direct sunlight.  

Part II.  You will need a fairly dark area in order to perform this follow-up experiment.  If you cannot get your classroom dark enough with the room lights off, try placing colored objects inside a large box that you can close and cut peepholes for easy viewing.  

-
Use pre-cut colored foam shapes or cut out colored squares, triangles and circles and place these in a darkened area or the box setup.

-
Wait several minutes to allow everyone’s eyes adjust to the dim light.  Discuss how we need light to see colors.  Then have your class try to identify the color of each object.  
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-
Turn on the lights and see if their guesses were correct.  

· What were able to tell about the objects with the lights off?  Could you tell the objects’ shape?  Could you identify what it was?  Were you able to tell what color it was?  

· Can you see colors without light?
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[image: image19.wmf]Explore Activity #32:  I See You!
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Point out the location of your eyes on your head.  Show your class the range of motion of your eyes.  Compare the location of human eyes to different animals whose eyes are located more on the sides of their heads, which gives them greater range (field of vision) as well as better peripheral vision.  In addition, some animals are able to move one eye independently of the other.  

You can demonstrate peripheral vision and field of vision with this simple two-part experiment.  

Part I

-
Have your class stand in a line.  

-
Have each child face forward, staring forward and without moving their heads see what they can see out to the sides by just moving their eyes.  

-
You can also set out a series of objects and see if they can see them or you can move up and down the line with the object of interest and see if and when then can see it.

Part II

-
Have each child stand facing you, staring forward.  They will need to be separated a little more than an arm’s length from one another.

-
Have them stretch out one arm to their side and slightly toward their back so it is out of their field of vision.  

-
Then ask them to slowly bring their arm forward while still keeping it outstretched.  Ask them to continue looking forward at you, but to shout out when they are first able to see a part of their arm.  

You can explain how it is advantageous for many animals to be able to see more of what’s happening out to their sides.  

Explore Activity #33:  Seeing Is Believing…
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[image: image23.wmf]Depending on when you choose to teach the five senses, you can substitute any number of science or holiday-themed images for this activity.  The image, however, needs to be fairly solid and reasonably dark (or white) to see the afterimage effect.  

-
Distribute the Themed Graphic to your class.    
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-
Stare at the white graphic in Figure A for about 15-20 seconds, then move your gaze over to the white square. 

Note:  if you cannot obtain a negative image as shown in Figure A, begin with a positive-type image and use a black square to see a white afterimage (see: Figure B).
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Explore Activity #34:  Persistence of Vision
[image: image26.wmf][image: image27.wmf]The flip stick relies on a phenomenon known as persistence of vision where an image is retained on the eye’s retina for a short period of time.  Traditionally, flip sticks are used to merge two objects into a single image.  

Depending on the science theme, holiday or time of year, you can create a variety of take-home flip sticks.  You will need two images, one for each side of the flip stick.  For example, when studying insects and pollination you can include the image of a bee with a honeycomb or a flower on one side; and, on the second side the word, pollination.  For the five senses, you might choose to place a “blank” face image (oval) on one side, and eyes, ears nose and mouth on the other side. Any number of combinations of “things that go together” can be used.  

It is best to use two different color images, apply paint or crayon color to help you visually discriminate between the images on each side.

[image: image28.wmf][image: image29.wmf]To make a flip stick: 
-
Prepare a strip of paper that is approximately three (3) inches wide and approximately six (6) inches long.  

-
Have your class color or outline one of the images so that there is a difference in color between the two sides.  

-
Fold the strip of paper in half and glue an image to each side of the paper.  Be sure to avoid the fold.  Be sure to have your images in the proper orientation to create the appropriate blended image effect.  Check the positions and orientations of the images by folding the flip stick.  

Explore Activity #34:  Persistence of Vision 

Flip stick (cont’d)
-
Reopen the strip of paper and tape a straw to one side as shown.  

-
After securing the straw in place, refold the paper over the straw and seal at the bottom and on the sides (as needed) using tape.  

-
Extend arms out, hold straw in palm of hands or near fingertips and rotate quickly.  
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Did you know…most insects have more than one type of eye?  Simple eyes are used for detecting light changes resulting from movement (such as shadows); and, compound eyes are used for detecting shapes. 
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