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Look Out: The Eye
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Post-Visit Guide

Thank you for visiting the Museum of Nature and Science!  We hope that you and your students enjoyed the hands-on dissection of a cow’s eye.  Below is a list of vocabulary words that you might want to review with your students, as well as some additional activities to continue exploring the eye.  There is also a Post-Visit Assessment Quiz (same as the Pre-Visit Assessment Quiz) which you might find useful for determining how much your students learned through this activity.  Once again, thank you for your visit and please come back soon for this or another one of our many programs!
Vocabulary to Review
Minimum

Optional

cornea
blind spot

iris


cones

lens


conjunctiva

optic nerve
optical illusion

pupil
rods

retina


sclera

vitreous humor
tapetum layer
Activities

1. Faulty Vision
In this modeling activity students will explore the difference between a healthy eye and an eye affected by macular degeneration.
Materials:


Pin 


Large paper cup



Tape


Rubber band


Scissors

Aluminum foil

Wax paper

Black wax marking pencil

Tips:
1. A cross-section illustration of the eye from one of your science books might be a helpful reference.  

2. The size of the pinhole in the cup will affect the sharpness of the projected image. Although the smallest pinhole will produce the sharpest image, the image may be too dim to detect.
3. Use sturdy paper cups; if too flimsy, they will collapse.

4. Dim the room as much as possible, so you have a strong contrast in brightness between the light source and the viewer's environment.

Procedure:
Modeling a Healthy Eye

1. Use a sharp object to cut or punch a small hole in the bottom of a paper cup near the center.  

2. Cut a small piece of foil about 3 cm square and tape it over the hole.  

3. Use the pin to punch a hole in the center of the foil. The pinhole should align with the larger hole in the paper cup.  

4. Cut a square of wax paper about 5 inches (12.7 cm) on each side.  Stretch the wax paper over the open end of the cup.  Secure it with a rubber band so that the paper resembles a drum head.  

5. Darken the classroom.  Aim the pinhole at a bright light source or open window. What do you see on the wax paper?

Modeling Macular Degeneration
1. Cut another square of wax paper about 5 inches (12.7 cm) on each side.  

2. Color in the center of this square with the marking pencil.  

3. Crumple the paper to produce fold marks and scratches on the wax.  

4. Replace the wax paper in the original model with this sheet.  

5. Retry the pinhole viewer. How does this new image differ from the original one?

From PBS at http://www.pbs.org/safarchive/4_class/45_pguides/pguide_401/4541_eyes.html#act1
2. How Thick Is Your Lens?


As light travels through a convex lens, its waves are refracted toward a single focal point. The thickness of the lens determines where this focal point lies.  Scientists often measure the focal length of a lens—the distance between the middle of the lens and its focal point. Thick lenses have shorter focal lengths than thin lenses.  Through this activity students will explore the relationship between the thickness of a lens and its focal point.

Materials:


Convex lenses of varying thickness (or different pairs of glasses)


Flashlight


Meter


Comb


White paper


Pencil
Procedure:

1. Divide students into groups, and ask each group to determine the focal lengths of a variety of convex lenses - specifically, the lenses in any pairs of glasses worn by your students. (If few or none of your students wear glasses, you can still conduct the experiment using readily available laboratory lenses.) 
2. Have students hold a flashlight 2 meters from a comb, which itself should be held perpendicular to a piece of white paper. 
3. Students should first trace the shadows cast by the comb. 
4. Once the shadow lines are drawn, students should hold one lens (convex side toward the light) between the flashlight and the comb, adjusting its position between the two until the new shadows cast by the comb match the traced outline. 
5. When the shadows match, the group should measure the distance between the lens and the comb to determine its focal length.  This process can be repeated for each subsequent lens. 
6. When their focal length data are complete, ask students to determine the relationship between lens thickness and focal length.  Students can also graph their results to show this relationship.
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From Discovery Education at http://school.discovery.com/lessonplans/programs/seeingthelight/
3. Afterimage

The retina contains specialized cells that detect color.  These cells are called cones.  Cones can be divided into three groups based on the color they detect.  Most cones detect the color red (64%).  The second most abundant cones detect the color green (32%) and very few cones detect the color blue (2%).  When a person stares for about 30 seconds at a picture that is of a particular color, say green, the green cones get saturated or “tired”.  So when the person then stares at a white piece of paper the red and blue cones take over.  The image that the person sees on the white piece of paper is called an afterimage.  After a few seconds, the “tired” green cones recover and the person begins to see the color green again.  In this activity students will explore the phenomenon of the afterimage.
Materials:


2-3 sheets of white paper


Colored markers (red, green, blue)

Procedure:

1. Draw a simple picture (for example a circle) on white paper and color in the picture with a green marker.

2. Stare at the picture for about 30 seconds.

3. Quickly look at a white sheet of paper.  What do you see?

4. Repeat this experiment making a new picture with a different color.  Does the afterimage or its color change?

5. Explore the effects of adding a pattern, such as stripes, to your picture.  What happens?  

6. Think of an afterimage you would want to see and try to figure out what type of picture will create that afterimage.  For example, how can you see an afterimage of a yellow banana?

From PBS Kids at http://pbskids.org/zoom/activities/sci/blindspot.html
Look Out: The Eye

Post-Visit Assessment Quiz (3rd - 5th grade)
1. What parts of the body are needed for vision?

2. What are the functions of the following parts of the eye?

a. Cornea – 

b. Lens – 

c. Retina – 

d. Optic Nerve – 

3. The color of your eyes is determined by the color of your ________________.

4. Light passes through the pupil as it enters the eye.  The size of the pupil changes depending on the amount of light.  The pupil is __________________ when there is a lot of light, but it is ___________________ when it is dark.  

5. Name one part of the eye that is transparent.  Why is it transparent?


6. Identify the following parts on the eye diagram:

_____ cornea

_____ vitreous humor

_____ pupil

_____ optic nerve
_____ iris
_____ retina
_____ lens
Eye Challenge Questions

1. In a normal eye, where are images focused?  How is it different for nearsighted and farsighted eyes?

2. Why do you have red eyes in pictures that are taken in dark places?

3. Animals with good night vision have a tapetum layer behind the retina.  How does the tapetum layer improve night vision in these animals?

Look Out: The Eye

Post-Visit Assessment Quiz (6th - 8th grade)
1. What parts of the body are needed for vision?

2. What are the functions of the following parts of the eye?

a. Cornea – 

b. Lens – 

c. Vitreous Humor – 

d. Retina – 

e. Optic Nerve – 

3. The size of the pupil is controlled by the muscles of the ___________________.    

4. Name the three parts of the eye that are transparent.  Why do they need to be transparent?

5. Why does the eye have a blind spot?

6. In a normal eye, where are images focused?  How is it different for nearsighted and farsighted eyes?

7. Identify the following parts on the eye diagram:


_____ cornea

_____ vitreous humor

_____ pupil

_____ optic nerve
_____ iris
_____ retina
_____ lens

_____ sclera

Eye Challenge Questions
1. Most adults 40 and older need reading glasses.  Which part of their eyes is affected and how?

2. Animals with good night vision have a tapetum layer behind the retina.  How does the tapetum layer improve night vision in these animals? 
3. Why do you have red eyes in pictures that are taken in dark places?  How do red-eye reducing cameras get rid of this problem?
