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Look Out: The Eye
Pre-Visit Guide
Overview
Thank you for choosing “Look Out: The Eye” as part of your experience at the Museum of Nature and Science.  The adult human eye weighs about 28 grams and is about one inch in diameter or about 2/3 the size of a ping pong ball!  Through a hands-on dissection, students will discover basic eye anatomy.  Below are some vocabulary words that will help students throughout their dissection.  In addition, a list of resources and activities is provided to help you and your students begin exploring the eye.  Finally, there is a Pre-Visit Assessment Quiz that can be used to determine how much students know about the eye before they perform a cow eye dissection.  Thank you once again for choosing to visit us.  We look forward to seeing you soon!
Vocabulary

Minimum

Optional

cornea
blind spot
iris


cones
lens


conjunctiva
optic nerve
optical illusion
pupil
rods
retina


sclera
vitreous humor
tapetum layer
Websites

http://www.nei.nih.gov/
The National Eye Institute
Information includes basic and advanced facts about the human eye, including common eye problems and diseases.  Excellent photos, animations, and videos about different eye-related topics are available.  Information is also provided in Spanish.
http://www.howstuffworks.com/eye.htm
How Stuff Works 
Provides basic yet complete information on how vision works.  Information is accompanied by animations of what happens when light enters the eye, as well as the cause of a common type of blindness – macular degeneration.
http://www.exploratorium.edu/learning_studio/cow_eye/index.html

Exploratorium

Watch a cow eye dissection and learn much more with an interactive eye diagram and some simple experiments.

http://faculty.washington.edu/chudler/bigeye.html
Neuroscience For Kids- Vision

Information on the eye and eyesight with online and offline quizzes and activities.

http://www.sumanasinc.com/webcontent/toolsamples/sampledd.html
Sumanas, Inc.

Shockwave activity on labeling the eye correctly.

Books

A Picture Book of Louis Braille
By: David A. Adler

Published September 1998 by Holiday House
This book looks at Braille's life from the childhood accident that caused him to lose his sight through his career at the National Institute for Blind Children in Paris.  The development of the alphabet/code is a big part of the book.  Readers can feel the alphabet and numbers from 1-10 at the back of the book. 
Eyes and Ears

By: Seymour Simon

Published March 2005 by Harper Trophy

Clearly explains the anatomy and physiology of the eye and ear, and includes information on optical illusions, blind spots, and the role of the ear in keeping our balance.
How Do Our Eyes See?

By: Carol Ballard

Published February 1998 by Raintree

A basic introduction to how our eyes see, exploring such topics as light and dark, color, and glasses.
BodyWorks - Eyes (BodyWorks)

By: Katherine Goode

Published September 2000 by Blackbirch Press

Learn about what makes your body work.  Answers questions like:  What makes some eyes brown and some eyes blue?  Why does the smell of onions make you cry?
Activities

1. Eyesight Activity

In this program students will explore what it would be like to not be able to see.  In addition, they will try to develop ways to facilitate a blind person’s interaction with their surroundings.

Materials: 


A Picture Book of Louis Braille and/or Louis Braille: The Boy Who Invented Books for the Blind 


Blindfolds for the students
Procedure:

Read either A Picture Book of Louis Braille or excerpts from Louis Braille: The Boy Who Invented Books for the Blind to the class.  Then discuss the parts of the eye and how they work.  Briefly discuss eye diseases and ask the students what they think being blind is like.  

Have students pair up and give a blindfold to each pair.  Have students put on their blindfolds and take turns trying to find their way around the classroom.  When they are finished, have them write a paragraph or two about what it was like to be in a familiar place and not be able to see.  Have them also write about what it might be like to not be able to see in an unfamiliar place. 

Another activity would be to imagine that a student who is blind is joining the class.  Have students brainstorm ideas on ways to help the student.  Students can measure distances between objects in the room to help the student find his/her way around.  Have students think of the best way to measure distances for the student (feet, yards, how many steps needed, etc).

2. Binocular Vision Activity

In this activity students will learn the importance of binocular vision and explore their lens’ ability to focus on objects that are both close by or far away from them.
Materials:

Pencil
Procedure:

Make sure each student has a pencil.  Have the students hold a pencil about 2 ft. in front of their own face.  Then tell them to close one eye and hold one arm out from his/her side with the index finger extended.  Bring that arm around in front of him/her slowly and try to touch the tip of the pencil with the tip of his/her index finger.  After a few tries, open both eyes and try it.  Then he/she will get the point.  Without binocular vision, with only one eye open, you will have trouble.  With both eyes open, you have binocular vision and you can touch the pencil point easily.

To demonstrate that the lens has the ability to change its shape and focus on objects both close and at a distance, take a pencil with printing on it and holding it at arm’s length, focus on the printing.  Now slowly move the pencil toward your face while keeping the printing in focus.  How close to your face can you bring the pencil and still read the printing?  How far away can you move the pencil and still be able to read what’s on it?  Is the distance about the same for everyone in the class?  Probably not.  Not everyone’s eyes have the same focusing ability.

3. Blind Spot

The retina of the eyes has cells called rods and cones that catch light and send messages to the brain along nerves.  All the nerves go through the retina in just one spot.  In this spot, there are no rods or cones to catch light, thus you can't see with that part of your eye.  This is the eye’s blind spot.  The reason people don't notice their blind spot is because their brain fills in that part of their vision with what it thinks should be there.  In this activity students will find and explore their blind spots.
Materials:


Paper 


Marker 


Ruler 

Procedure:

1. Take a piece of paper and draw a small X on the right side. 

2. Now, take your ruler and measure about 5 inches to the left of the X. 

3. Draw a dot there about the size of a penny. 

4. Hold the paper in front of you and close your right eye. Look at the X.  Even though you're looking at the X you should be able to see the dot out of the corner of your eye.
5. Slowly move the paper in front of you. Try moving it left and right or closer and farther away. Remember to keep looking at the X. At a certain point, the dot will seem to disappear out of the corner of your eye.  Congratulations, you have found your blind spot!
6. Flip the paper over so that the dot is to the right of the X.  Repeat steps 4 and 5 but with your left eye closed so you can find your right eye’s blind spot.

7. Explore your blind spot by designing experiments to test the following questions:  How big is your blind spot? Will the dot still disappear if it's as big as a quarter? How about if it's a different shape, like a square or a star?
From PBS Kids at http://pbskids.org/zoom/activities/sci/blindspot.html
4. Sight and Light

In this activity students will create a model of the human eye, identify its parts, and explore how vision works.

Materials:  One needed for each group

Round clear glass bowl with water inside


Sheet of cardboard covered in black construction paper


Sheet of cardboard covered in white construction paper


Small table lamp without a shade or small candle and match

Procedure:

Review with your students what they have learned about the human eye and how it receives visual images.  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.

Divide the class into groups, giving each group the materials listed above.  (If you can obtain only one round glass bowl, let groups take turns using the materials.)  Instruct students how to make their model eyes, or reproduce the following set of instructions and give a copy to each group.


Making a Human Eye Model Instructions
1. Make a small pencil hole in the middle of the black cardboard. 
2. Stand the black cardboard against one side of the bowl and the white cardboard on the other side, opposite the black.
3. Turn on the lamp (or light the candle), and place it so it is shining through the hole in the black cardboard.
4. Darken the room as much as possible.
5. Move the white cardboard from side to side until an image of the lamp or candle appears on it.

After students have created their models, have them speculate how each part of the model corresponds to a part of the human eye: 

pupil – hole in the black cardboard


eyeball – round bowl of water


retina – white cardboard

Ask students why the image they see on the “retina” is upside down.  Explain that the curvature of the eyeball (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.

Have each student produce a labeled diagram of the model indicating which part of the eye each part of the model represents.

From Discovery Education at http://school.discovery.com/lessonplans/programs/seeingthelight/
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Pre-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?
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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?
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Pre-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?
