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Chapter 1: EYE BASICS – Anatomy of the Eye 
 
Background Information: 
The eye is an amazing and integral part of the body.  Eyes allow us to see the shape, size, 
color, and depth of the world around us.  Of all the information that our brain receives from 
our five senses, an estimated 80 percent is received through the eyes. 
 
Anatomy: 
When we look in the mirror, we see only the front part of our eyes.  Our eye brows, 
eyelashes, and eye lids help to keep particles such as dirt and sweat from entering our eyes.  
Tears wash our eyes each time we blink.  Did you know that humans blink approximately 
27,000 times a day?  That’s one blink every 5 seconds or 12 blinks per minute.  Tears are 
mostly water, but they contain a chemical called lysozyme that helps to kill germs and 
prevent infection. 
 
An adult’s eye ball is about the size of a Ping-Pong ball. Two types of liquids called the 
aqueous humor and the vitreous humor help maintain the round shape of the eye ball.  
Both liquids are clear so that light can pass through them.  Other important parts of the eye 
are: 
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Sclera:  The “white” of the eye; a tough, white protective layer that covers almost all of the 
eye and where the eye muscles attach. 
 
Cornea:  Located in the center of the sclera, the cornea is a protective transparent tissue 
covering the eyeball.  The cornea allows light to pass into the inner part of the eye.  It acts as 
a lens to help focus light deep in the eye. 
 
Iris:   The iris is the colored part of the eye.  It is actually a ring of muscles that control how 
much light passes into the eye.  The iris contracts to limit light intake or relaxes to allow for 
more light.  A pigmented substance called melanin gives the iris its color. 
 
Pupil:   The opening in the center of the iris.  It changes size depending on the amount of 
light to protect the inside of the eye.  The iris muscles relax in dim light causing the pupil to 
open.  The iris muscles contract in bright light causing the pupil to close. 
 
Lens:  A dime-sized arrangement of proteins that lies just behind the pupil that looks like a 
clear camera lens.  The lens helps to focus light that enters the eye. 
 
Retina:  The light-sensitive membrane that lines the inner eyeball.  The retina is connected to 
the brain by the optic nerve. 
 
Macula:  The central part of the retina that provides the sharp, central vision that allows us to 
read a newspaper or drive a car. 
 
Fovea:  The region of the retina with the highest concentration of special retina nerve cells, 
called cones that produce sharp, daytime vision. 
 
Aqueous Humor:  A clear liquid just behind the cornea that helps to maintain the round 
shape of the eye. 
 
Vitreous Humor:   A clear jelly-like substance in the large center of the eye.  Like the 
aqueous humor, this liquid also helps maintain the shape of the eye. 
 
Seeing: 
Light passes through the cornea and the pupil, is focused by the lens into the vitreous humor 
and is projected onto the back wall of the eye, which is called the retina.  The retina is made 
up of several layers of cells.  It is on the back of the retina where images are captured, much 
like film in a camera. 
 
Two kinds of light-sensitive receptor cells, called rods and cones, convert light into 
“messages.”  These “messages” are sent to the brain via the optic nerve.  Each eye has what 
is called a blind spot.  This is where the optic nerve leaves the eye and there are no rods or 
cones.  One does not usually notice the blind spot in each eye because the left eye sees what 
the right eye misses and vice versa.  Rod cells enable us to see in dim light.  Rod cells 
perceive black, white, and grays, but no color.  At night, it is the rod cells that enable us to 
see in black, white and shades of gray.  Cone cells do not respond to dim light but do allow 
us to see colors in a lighted environment.  They also detect fine details.  There are about 125 
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million rods and 6 million cones in each retina.  They help us see between 150 and 200 
different colors! 
 
How is the eye like a camera? 
 
Even though the eye is much more complex than a camera, they share a lot of similarities.  
This is a good analogy that can help explain how the eye functions. 
 
Eye: 

·  The lens and cornea focus light onto the back of the retina. 
·  Muscles change the shape of the lens to focus the image. 
·  The muscles in the iris regulate the amount of light that reaches the retina. 
·  As light enters the eye and passes through the lens and cornea, it refracts, or bends.  

When the light refracts, it turns the image upside down and backward onto the retina. 
Camera: 

·  The lens focuses light onto a light-sensitive surface called film. 
·  The lens of a camera can be moved back or forward to focus images. 
·  The aperture, like the iris, regulates the amount of light that reaches the retina. 
·  Light that enters the camera refracts and turns images upside down and backward 

onto the film 
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EYE BASICS – Classroom Activities 
 
The flowing activities are designed to teach students about Eye Basics.  Activities can stand 
alone or be adapted as desired.  Lessons are labeled for suggested subject-area links. 
 
1) Eye See It! (Health/Science) 

Objective: 
After these activities, students will understand how the eye works and have a better 
sense of their own vision. 

 
Materials:  

Paper and pencils, mirror, student worksheets 
 
Procedure: 
1) Using the student worksheets, challenge students to find their dominant eye, discover 

their blind spot, and observe how the pupil adjusts to different levels of light.  
Photocopy and distribute the student worksheets in this section.  Divide students into 
small groups and allow them to work together to complete each worksheet. 

2) After all activities are completed, have students record and share their observations 
about their own sight and sight in general. Make a graph or chart to show how many 
students found that their left eye was the dominant eye.  How many found their right 
eye to be dominant? 

 
Extension: 

Ask students to take the worksheets home and help their family members find their 
dominant eye and blind spot.  Students should record their findings to discuss in 
class.  Based on the findings, do students think that a trait like eye dominance is 
hereditary? Why or why not? 

 
2) Monocular vs. Binocular Vision (Math/Science) 

Objective: 
Students will understand the concepts of binocular and monocular vision. 

 
Background: 

Humans are able to see with both eyes.  We call this binocular vision.  Both the left 
and right eye send signals to the brain, producing one picture.  Some animal species 
have one-eyed vision, or monocular vision, which means their eyes see the world 
separately and produce two pictures rather than one.  Most birds have monocular 
vision. 

 
Materials:  

Black construction paper, yarn 
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Procedure: 
1) Ask students to work in groups of two to make eye patches out of paper and yarn to 

cover one eye. 
2) Challenge each group to come up with a list of 3-5 activities they can quantify (i.e. 

time, distance, number of times, and so on) that they think will be difficult to do with 
one eye covered.  Examples of activities might be:  tie your shoe, place your finger on 
a penny, kick or catch a ball, or pour liquid from one cup to another.  Brainstorm 
ideas as a class if students are having a difficult time with this. 

3) Each group will create a chart to test their ideas and record their results. 
 

Example: 
Number of Catches Out of 20 Throws: 

 
Eye Covered: # of Catches: # of Drops: 
 
Right  __________ __________ 
 
Left  __________ __________ 
 
Neither  __________ __________ 
 
 

Extensions: 
Have students test their family members.  Test a brother or sister who wears glasses.  
Do they do better or worse than a person who doesn’t wear glasses?  Which task is 
the most difficult to do with monocular vision? 
 

3) Peripheral Vision (Math/Science) 
Objective: 
 Students will understand the concept of peripheral vision and how it differs from 

person to person and species to species. 
 

Background: 
Our eyes are amazing machines that have a wide range of vision, called peripheral 
vision.  They are able to focus on one thing while still perceiving the world to either 
side.  Even though it is impossible for us to see what is going on behind us without 
turning our heads, humans can generally see objects in a 180 degree semi-circle in 
front of us. Different species have different ranges of peripheral vision. 

 
Materials:  

Rope, large protractors, chalk. 
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Procedure: 
1) To figure out how many degrees each student can see from side to side, take a trip to 

the playground.  Make a large circle (8-10ft. in diameter) with chalk on the ground.  
Use math skills to make an accurate circle.  Find a center point and work from there.  
Use the rope to measure about 8 or 10 feet in a straight line from the center and then 
use the reference to draw the diameter of your circle. 

2) Once you have a circle, allow each student an opportunity to test their peripheral 
vision by being the viewer.  The viewer should stand in the center of the circle while 
looking straight ahead.   

3) Another student should stand directly in front of the viewer along the outside of the 
circle.  This student will walk slowly around the outside of the circle clockwise until 
the viewer signals that he/she can no longer see the other student.  Mark this spot by 
writing the viewer’s name in chalk on the pavement. 

4) Invite another student to walk counter clockwise around the circle until the viewer 
can no longer see this student.  Mark this spot on the pavement with chalk. 

5) Draw a line from each spot to the center of the circle.  Measure the angle with a 
protractor to determine the viewer’s peripheral vision. 

6) Make a graph of the results for the entire class. Do most people have similar 
peripheral vision?  Calculate the class average.  Discuss the importance of peripheral 
vision. 
 

4) Animal Eyes (Language Arts/Science) 
Objective: 

Students will understand that animals’ eyes share similarities and have differences 
from human eyes. 

 
Background: 

Animals have different ways of viewing their surrounding world.  Some animals, like 
birds, have monocular vision.  Other animals, like cats, have excellent night vision.  It 
is hard for us to know whether an animal can see color or not.  One way scientists 
determine if animals see in color is to look at the animal itself.  Animals that are very 
colorful can probably see in color.  Color is very important in some species when one 
animal courts another. 

 
Materials:  

Pictures of a variety of animals, research resources 
 

Procedure: 
1) Invite students to select their favorite animal and research its eyesight.  Questions to 

consider are:  how is this animal’s vision different from that of human beings?  Can 
this animal see color?  Does it have good peripheral vision?  Good night vision?  
How does its eyesight help it adapt to its specific habitat and habits? 

2) Students should write a short report, give a power-point presentation or an oral 
presentation in front of the class.  Students can draw pictures or use photographs of 
their animal’s eyes to accompany the report or presentation. 
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Extension: 
If students have pets at home, challenge them to look closely at their pet’s eyes and 
draw a picture of what they see that includes: 

·  the size of the eye compared to the head 
·  the eye placement (on the side of the head versus in the front) 
·  color 
·  movement of the eye 
·  any external structures 

As a class discuss how animal eyes are different from human eyes.  How are they the 
same?  Can pets see color or only black and white?  Which pets have good night 
vision?  Why is this so? 

 
Challenge students to design an experiment to test one of their ideas about animal 
vision.  For example, to test if a pet can see in color, use a colored pet toy and a black 
and white pet toy.  To which one is the pet more attracted?  Remember that any 
experiment requires multiple trials, so students will have to do the same experiment 
many times and average the results.  Ask students to keep a journal of observations.  
Perhaps they can enter their studies into the school science fair. 

 
5) Focus Factor (Visual Arts/Social Studies/Math) 

Objective: 
Students will learn how eyeglasses and contact lenses correct vision problems. 

 
Background: 

The lens of the human eye contracts to focus light rays coming from a nearby object 
and expands to focus light rays from a distant object.  The lens also adjusts when 
focusing on different colors.  Conduct the demonstration below to show your students 
how the lenses of our eyes contract or get thicker to see nearby objects.  Explain that 
since brighter colors reflect more light and stimulate the eye, the lens thickens to 
focus on them.  Therefore, a red object seems to jump out at us. This is why we use 
red to signal danger, using it for brake lights and stop signs.  The following activity 
simulates how eyeglasses and contact lenses can correct our vision. 

 
Materials:  

Scissors; shoe box; small jar filled with water; blue and red cellophane; tape; slide 
projector or other strong light source; pen 
 

Procedure: 
1) Cut two slits in one end of a shoe box. 
2) Set a small, water-filled jar inside the shoe box. 
3) Tape a piece of blue cellophane over the slits of the shoe box. 
4) Darken the room. 
5) Shine a strong light source (such as a slide projector) through the slits.  The jar will 

act like the lens of the eye, focusing the light rays at a point that you can see on the 
bottom of the shoe box. 

6) Mark this point with a pen.  (You may have to move the light source farther from the 
slits, or bring the jar closer to the slits.) 
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7) Repeat the activity, replacing the blue cellophane with red cellophane.  You will 
notice that the red light is focused at a different point. 

8) Ask student to record their findings in their notebooks. 
 

Extension: 
Have students count the number of students in the class who wear glasses or contacts 
and figure the percentage.  Have students develop a survey to collect data from other 
classes and faculty.  Figure percentages and have students write about the results.  
Publish the results in a school newspaper or newsletter stressing the importance of 
good vision. 
 

6) Cutting it up! Eye Dissection (Science) 
Objective: 

Students will observe and understand the anatomy of the eye. 
 

Materials:  
Pig or sheep eyes, scissors, probes, Styrofoam or plastic trays, plastic gloves, eye 
goggles 

 
Procedure: 
1) Order pig or sheep eyes from Carolina Biological (www.carolina.com or call 1-800-

334-5551).  These eyes cost approximately $1.55 each and can be ordered in large 
numbers for a price break.  Please keep in mind that these are real animal eyes and 
some students might be sensitive to this project.  We recommend getting parental 
consent before conducting a dissection. 

2) Students should work in small groups of 2-4 and should all wear gloves and safety 
goggles during the dissection.  There is no risk of disease or illness from touching a 
pig or sheep’s eye.  However, gloves and goggles promote safe scientific practice. 

3) Challenge students to find each part of the eye outlined on the diagram of the eye on 
page 1 of this unit. 

4) Place the dissected lens over newsprint so it can easily be observed for discussion. 
5) Ask students to draw pictures of their observations and keep a journal to record their 

discoveries. 
 
For more information and step-by-step details on conducting an eye dissection, visit the 
Exploratorium online at www.exploratorium.org. 
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STUDENT WORKSHEET  
Dominant Eye 
 
WHAT TO DO:  

1) Find your DOMINANT EYE! Having a dominant eye is like being left-handed or 
right-handed.  The dominant eye is usually stronger and is the eye that is favored 
by the brain for most tasks. 

 
2) To find your dominant eye, extend one arm in front of you and make a circle with 

your thumb and index finger (basically you are making an OK sign with your 
hand. 

 
3) Keep both eyes open and hold your hand so that a distant object (like a light 

switch or cup) appears inside the circle of your thumb and index finger.  The 
object should be about 10 feet away.  The object may appear fuzzy, which is 
okay. 

 
4) Now close your right eye.  Is the object still inside the circle or does your hand 

appear to have moved to the side?  Try closing your left eye.  What happens now? 
 
The eye that keeps the object inside the circle is your dominant eye!  Test your family 
members and friends and record your results below: 
 
 NAME:      DOMINANT EYE:  
 
1) Me________________________  ____________________________ 
 
2) __________________________  ____________________________ 
 
3) __________________________  ____________________________ 
 
4) __________________________  ____________________________ 
 
5) __________________________  ____________________________ 
 
Did you know? 
Some people are ambi-ocular, which means that they do not have a dominant eye!  Other 
people (about 5% of the population) are cross-dominant, which means that they are right-
handed but left-eyed or vice-versa. 
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STUDENT WORKSHEET 
Pupil Size 
 
WHAT TO DO:  

1) Use a mirror to take a close look at your pupil.  Turn off the lights and let your eyes 
adjust for about a minute. 

2) While looking in the mirror, turn the lights back on and observe what happens to your 
pupil.  Use the space below to record your observations or to draw a picture of your 
eye, including the pupil. 

 
What did you observe? 
 
 
 
 
 
 
 
What do you think is the pupil’s function? 
 
 
 
 
 
 
 
What did your eyes feel like when you turned on the lights? 
 
 
 
 
 
 
 
TEST A FRIEND!  Do the same experiment with a friend or family member and 
watch their pupils.  Do their pupils react the same way your pupils did? 
 

Extension: 
Ask student to give examples from their everyday lives of the effects of light on their 
eyes.  These might include: 

·  Entering a dark movie theater on a sunny day, and then leaving the theater to 
return to the bright sunlight. 

·  Being awakened by a bright light when you are sleeping. 
·  Being on an amusement park ride that suddenly goes into a tunnel. 
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STUDENT WORKSHEET 
Blind Spot 

 
Find your BLIND SPOT!  The blind spot is a spot in your eye where the optic nerve enters 
from your brain and there are no rods or cones. Use your blind spot to make the circle 
disappear. 

 
WHAT TO DO:  
1) Hold this worksheet at arm’s length. 
2) Close your right eye and focus on the X with your left eye.  You will still see 

the circle out of the corner of your eye. 
3) Slowly move the worksheet closer to your eyes (while keeping your right eye 

closed).  The circle will briefly disappear.  When the circle disappears, the 
image is focused on your blind spot. 
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TRY IT AT HOME �
 
Try these activities at home with your family to learn more about eyes and vision.  Use the 
discussion questions as starting points for conversations or further investigations about the 
eye. 
 
1) Eye color 
 

Eye color is determined by a substance called melanin, which is in the iris. Make a family 
tree recording the eye color of everyone in your family.  Do some family members have 
different colored eyes?  What is the dominant eye color in your family?  Do you think 
eye color is hereditary?  Why or why not? 
 
_____________________________ _____________________________ 
 Grandmother Grandfather  Grandmother  Grandfather 
 
 
 _____________________________________________________ 
  Mother     Father 
 
 
   ______________________________ 
     You 
 

2) Animal Eyes 
 
Some animals can see at night.  To help them see better in the dark, they have a reflective 
film at the back wall of their eyes. 
 
As a family, take a night walk around the neighborhood.  Bring a flashlight and look for 
animals with good night vision.  To determine whether an animal has night vision 
abilities, flash the flashlight quickly at the animal to see if the light reflects back in their 
eyes.  Make a list of the animals you find. How does good night vision help these 
animals?  How might a reflective film in the eye aid night vision? 
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Chapter 2: PERCEPTION & ILLUSION – Seeing is believing or is it? 

 
Background Information: 
In order to see, we need light. Light reaches the eyes in two ways; directly and indirectly.  
Direct light travels in a straight line to the eye.  However, most light reaches the eye 
indirectly.  This means that light reflects off an object and into our eyes.  For example, the 
light in a room will illuminate the furniture, walls, and people in the room.  That light reflects 
off of each object it illuminates and bounces into our eyes. 

 
Once light enters the eye, it forms an image at the back of the retina.  The retinal cells 
(called rods and cones) send a message through the optic nerve to the brain and the brain 
interprets what it is we are seeing.  Sometimes, though, messages to the brain get confused or 
the brain gets tricked and we imagine we see something that is not really there or that looks 
different from what it really is.  This is called an optical illusion. 

 
Optical Illusions: 
Optical illusions occur for two basic reasons. 
 

1) The brain often relies on past experiences to make assumptions about what is 
being seen. 

2) The functioning of the eye-brain system can be disturbed and the eye is 
fooled or tricked. 
 

The brain relies on receiving accurate information from the eyes. The brain requires clues 
about depth, shading, lighting and position to help interpret what the eyes see.  However, 
when we look at a two-dimensional image, for example, there is no information about depth 
for the brain to interpret so it makes assumptions that the object we are looking at must be 
governed by rules of perception. This is why similar images can appear to be different and 
straight lines can appear to be curved. 

 
Another optical illusion is called an after-image. An after-image is a shadowy, lingering 
image of something that we appear to see after we have stopped looking.  The best way to 
experience an after-image is to look briefly at a light (not the sun).  Close the eyes.  A  
lingering image of the light should appear to be floating on the inside of the eyelids.  This  
is a positive after-image.  Positive after-images occur because chemicals in light-stimulated 
cells in the eye linger after they have been stimulated. 
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Negative after-images occur because the cells of the retina must have a steady supply of 
light-sensitive chemicals.  Sometimes, when we look at one particular color for a long time, 
the light sensitive cells in the spot of the retina where the colored image falls can run out of 
the chemical that helps them to see that color.  To experience a negative after-image, try 
activity #2 in this section. 

 
Our brain also perceives apparent motion in still images that are not moving at all.  Scientists 
have trouble explaining exactly how we perceive real motion.  It is generally believed that if 
a series of images is projected onto the retina at a low speed, each image will be perceived 
separately.  As the speed increases, the brain fills in the gaps between each image to create 
the illusion of motion. 

 
Don’t Blame it all on the Brain: 
Optical illusions are not always caused by the brain.  Sometimes the images we perceive are 
the cause of the illusions.  For example, mirrors cause a number of optical illusions.  A 
curved mirror distorts images.  Regular mirrors display images backwards.  Mirrors used 
together reflect light and images to create multiple images of only one object.  Or, in the case 
of a periscope, mirrors used together make images that are around the corner appear to be 
right in front of us. 

 
How Your Eyes Move: 
Imagine that you’re looking at someone’s face. Do you think of your vision as a steady beam 
that starts at your eyes and ends at their face? 

 
That’s how most people think about vision, but it’s not really how vision works.  In fact, our 
eyes are in constant motion.  When you’re looking at a face, you’re really looking at the left 
eye, then the right, back to the left, down to the mouth, over to the glint of an earring, back to 
the right eye, and so on.  Or maybe you look first at the big bow in the hair, or the shaggy 
moustache, or the bright red lips.  Whatever first draws your attention, your eyes dart back 
and forth, seeing little bits of the whole picture.  It’s your brain that puts it all together and 
tells you that you’re seeing a face. 

 
These jerky eye movements are called saccadic movements.  With all the jumping around 
that our eyes do, it’s a wonder that we can even keep our balance.  Every time we move our 
eyes, bits of images sweep across the retina—yet the brain knows how to make what we see 
appear stable and whole. 

 
There’s another type of eye movement, called smooth movement.  If you watch someone 
make a sweeping motion with their arm, your eyes move smoothly, but everything in the 
background becomes blurry.  When you look around a room without a moving hand to 
follow, you see a smooth, connected view even though your eyes are back to their jerky 
movement.   
 
Researchers are still trying to figure out how we suppress awareness of the jerkiness of our 
eyes’ movements.  Whatever the explanation, we can thank our eyes and brain for letting us 
see the world as one continuous whole rather than as disconnected snippets of shadow, color, 
and light. 
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How to See in the Dark: 
Human beings can’t see in the complete darkness. But in most situations we think of as dark, 
there actually is a little bit of light—the moon or stars, maybe, or light from another room 
coming in through the crack under the door.  And as sailors and spelunkers know, it’s 
possible to improve your ability to see in near-darkness. 

 
Use one eye for the dark, and one for the light.  As soon as your eyes are exposed to bright 
light, they quickly lose their ability to see in dim light.  One technique to combat this is to 
squeeze one eye shut (or cover it) when the lights go on.  That way at least one of your eyes 
will remain adjusted for darkness. 

 
It takes 20 to 30 minutes for your eyes to adapt to the dark.  If you don’t have time to sit in 
the dark for that long, try putting a patch over one eye for half an hour so that at least one of 
your eyes will have time to adjust.  

 
Spelunkers use a similar technique before venturing from daylight into dark caves and 
caverns.  Sailors, who move from sunlit decks to the dim light of below-deck areas, do the 
same thing.  In fact, some people have suggested that the famous patches worn by pirates 
weren’t because they’d lost an eye, but because they were switching back and forth between 
a light-adapted eye and a dark-adapted eye. 

 
Use your peripheral vision. The eye’s retina is covered with cone cells and rod cells—the 
cones are for color vision, while the rods are better in low light and for detecting movement.  
The fovea—a small area on the retina directly opposite the pupil—has only cone cells, which 
are no help at all in low light.  So instead of looking directly at something, try using your 
peripheral vision. 

 
Scan, don’t stare. If you stare at something too long, your eyes become less sensitive to 
what little light there is.  If you scan, or move your eyes back and forth, you’ll be able to 
make out more detail. 

 
How Do Movies Work? 
Although moving pictures appear huge on the theater screen, the movies themselves are 
created from tiny individual photos, usually less than one inch square.  A series of these 
individual “frames” are printed on a plastic filmstrip with holes along each side. The holes 
catch on sprockets, which are projections on a small wheel that pull the film through a 
projector.  A light in the projector shines through the filmstrip, projecting the images onto a 
screen. 

 
These images are actually single pictures, each slightly different from the next.  When you 
watch a movie, you’re seeing 24 of these images every second; each frame is shown three 
times during this period.  As you watch, your eye and brain retain a visual impression of the 
image you just saw for about 1/30th of a second, which gives the illusion of smooth motion, 
an effect called persistence of vision. 

 
This concept works for filming live actors or for creating animated films, where artists draw a 
slightly different picture or move a sculpted clay figure just a fraction of an inch for each 
frame of the movie. 
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The first “motion pictures” were shown in viewing machines that had to be cranked by hand.  
When projected movies were first introduced to the public in the 1890s people sometimes ran 
screaming from the theater when it seemed as though a train was about to run out of the 
screen and into the audience. 
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PERCEPTION AND ILLUSIONS - Classroom Activities 
 

The following activities demonstrate the way the eyes and brain work together to perceive 
images and will allow students to experience a variety of different optical illusions.  The 
activities can stand alone or be adapted as desired.  Lessons are labeled for suggested subject-
area links. 

 
1) Stroop Effect (Science) 

Objective: 
Students will understand how the brain and eyes work together to interpret what we 
see. 

 
Background: 

The eye sends messages to the brain and the brain interprets what we see.  When we 
see the color of a word that spells out a different color, the brain gets confused 
because it is receiving mixed signals.  The dominant part of the brain understands 
language, so the brain’s first impulse is to interpret language before color. 

 
Materials: 

Cards with color words (red, yellow, green, black, blue, etc.) written in a different 
color (the word red written in yellow, the word blue written in green, etc.) 
 

Procedure: 
1) Ask students to look at the words on the card and say out loud the color of each word 

written on the card.  For example, the first word on the card would be “red” but it is 
written in the color yellow.  Students should say “yellow”.  Students may have to go 
slowly and deliberately to get the colors right.  Suggest that they go faster if it is too 
easy the first time. 

2) Discuss the experience as a class.  Was it difficult to say the colors of the words?  If 
so, why?  Are there other times when the brain has to sort through conflicting data? 
 

2) Negative After-Images (Science/Art) 
Objective: 

Students will understand the way eyes see color and how this can create optical 
illusions. 

 
Background: 

When we stare at an image, the rods and cones in the back of the eyes are busy at 
work.  If we stare too long, they get “tired.”  This is known as retinal fatigue.  Retinal 
fatigue causes the appearance of after-images, which are shadowy images of 
something we just saw. 
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Materials:  
1 piece of orange 12x18 construction paper 
1 piece of green 9x12 construction paper 
1 piece of black 9/12 construction paper 
(cut in half vertically so that it measures 4 ½ by 12) 
 

Make a flag by taking a 12x18 piece of orange construction paper.  Glue a 9x12 green piece 
of construction paper in the middle of the orange paper.  Cut a piece of black construction 
paper in half vertically so that if is 4 ½ by 12.  Glue it in the middle of the green construction 
paper. 

 
Procedure: 
1) Have students stare at the center of the orange, green, and black flag.  Each student 

should stare for 60 seconds without looking away. 
2) After 60 seconds, have students look at a blank piece of white paper or white board 

next to the flag and count to 10.  What do they see?  They should see a faint red, 
white, and blue flag! 

3) Discuss why this happens.  When we stare at the flag, color receptors in the back of 
the eyes are at work and we see an orange, green, and black flag.  When we stare for 
too long, the color receptors which have been stimulated by the orange, green, and 
black light are now “tired” and do not respond well to orange, green, and black in 
white light.  Instead of seeing an after-image of the colors of the flag, we see blue 
where orange was, red where green was, and white where there was black. 
(Complementary Colors on the Color Wheel)  When else do we perceive after-
images?  What happens when someone takes a flash photograph?  Why does the 
after-image of the flash stay with us even when we close our eyes? 

 
3) Fill in the Blanks (Language Arts) 

Objective: 
Students will experience how the brain makes assumptions and “fills in the gaps” 
when information is missing. 

 
Background: 

When information is missing, the brain relies on memories and past experiences to 
help interpret the missing information.  Sometimes the brain makes correct 
assumptions and sometimes not. 

 
Materials:  

Paper and pencils, student worksheet 
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Procedure: 
1) Have students use the worksheet to see how the brain fills in the information that our 

eyes cannot see.  Suggest that students cover the bottom of the worksheet while they 
attempt to decipher each half-covered word. 

2) Uncover the worksheet and look at the actual letters that were covered.  Ask students 
to discuss what they experienced. Why did this happen?  When else does the brain 
make assumptions for us? 

3) Invite students to create their own illusions using this same phenomenon. 
 

Extension: 
Have students take their vocabulary words or spelling words for the week and create 
optical illusions. 

 
4) Moving Pictures (Visual Arts/Science) 

Objective: 
Students will observe how the eyes and brain work together to create the illusion of 
apparent motion. 

 
Background: 

The brain can register only 12 pictures a second as separate images.  If images appear 
on the retina at a faster rate, the brain interprets them as moving.  A movie displays 
24 still images, or frames, per second. 

 
Materials:  

3x5 index cards cut in half (1.5” x 2.5”), crayons, clear tape, straws 
 

Procedure: 
1) Have enough materials so that each student has two halves of an index card and one 

straw. 
2) Invite students to draw a picture in the middle of each half of the index card that 

could belong together.  For example, a picture of a fish could be drawn on one index 
card and a fish bowl can be drawn on the other. 

3) Students should tape the two halves of the index card on the tip of the straw facing 
away from each other.  Each picture should be facing outwards. 

4) Students should place the straw between their palms and rub it back and forth.  If the 
straw spins fast enough, the two pictures will appear as one image.  In the example 
given above, the fish will appear to be in the fish bowl. 

5) Discuss how this illusion occurs. 
 

5) Mirror, Mirror on the Wall 
Objective: 

Students will understand how mirrors reflect and refract light to create illusions. 
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Background: 
Mirrors cause a number of illusions.  They also allow us to manipulate light and 
images. 

 
Materials:  

Mirrors, paper, pens, pictures, flashlight, spray bottle and water 
 

Procedure: 
1) Invite student to experiment with light and mirrors. 
2) Students can devise their own investigations.  Some experiments to get them started 

include: 
·  Arrange two or three mirrors so that students can see around a corner 
·  Place two mirrors together at a slight angle and put an object, like an 

eraser or cup, in-between the two mirrors.  Change the angle where the 
two mirrors meet to create multiple images of the one object. 

·  Write words backwards that can only be read in a mirror.  Create a secret 
message for other students to decipher.   

·  Turn off the lights and shine a flashlight straight at a mirror.  Use a water 
spray bottle to spray water above the mirror where the light beam should 
be.  The water will illuminate the beam of light from the flashlight.  
Students should be able to observe the light reflecting off of the mirror as 
well. 

 
Extension: 

Write the weekly vocabulary and/or spelling words backwards on the chalkboard or 
whiteboard.  Have the students use mirrors to copy their lists for the week.   

 
6) Build a Periscope (Science/Math) 

Objective: 
Students will understand how periscopes work. 

 
Background: 

Periscopes are most commonly used on submarines.  The periscope helps people 
underwater see what is on top of the water.  You can use a periscope to see around 
corners or over the top of a table or couch.  A periscope creates a kind of optical 
illusion.  It reflects light to make an object appear to be in front of you even when it 
is not.  

 
Materials:  

Empty cardboard milk or juice carton, 2 small mirrors, pen, scissors, a ruler 
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Procedure: 
1) Use the ruler to measure and draw two diagonal lines on two opposite sides of the 

carton.  The lines should be about 5 inches apart and must be the same on both sides. 
2) Use the scissors to cut along each line.  Make all of the slots wide enough for the 

mirrors to fit through. 
3) Push the mirrors into the slots so that they fit tightly and do not fall out.  The top 

mirror should face down and the bottom mirror should face up. 
4) Draw a large square at the top of the carton in front of the top mirror.  Cut this square 

out. 
5) Use the pen to punch a small hole in the bottom of the carton, on the opposite side 

from the square.  This hole should be in front of the mirror that is facing up. 
6) The periscope is ready to use.  Look through the hole and see what happens.  Light 

rays that enter through the square reflect off of the top mirror onto the bottom mirror.  
The bottom mirror reflects the light rays into your eyes.  
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STUDENT WORKSHEET – Fill in the Blanks 
 

WHAT TO DO: 
1) Cover the bottom half of each row of letters with a ½ inch strip of paper. 
2) Can you read each partially-covered word? 
 

 
 

FXF  LFIIX 
 
 UFJIQ 
 
GQJOP LFIJQ EJY 
 

Since you can only see part of each letter, your brain compares what your eyes see to its 
memory of letters and tries to figure out what the covered part might look like.  Your brain 
looks for a pattern and fills in the missing pieces to create familiar words. Now see what the 
words really are. . . 
  
Make your own optical illusion using the following letter matches. . . 

 
 

C---G  I---J---L  X---Y 
 
E---F  R---B---P   
 
H---U  O---Q 
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TRY IT AT HOME 
 

Try these activities at home with your family to learn more about eyes and vision.  Use the 
discussion questions as starting points for conversations or further investigations about the 
eye. 

 
1) Find your floaters 

Floaters are semi-transparent specks that appear to be floating in your field of 
vision.  To find your floaters, look down at the floor for a few seconds.  Then, 
quickly look up at a light-colored wall.  Do you notice any tiny specks or dark 
spots in your field of vision? 
 
These spots or specks, if you see them, are actually in your eye.  They are red 
blood cells that have leaked out of the retina.  It sounds a bit gross, but it is 
actually very normal.  The blood cells can form little strings or circles and float 
around the areas of the retina. 
 
If you can’t find your floaters, see if your older family members can find theirs.  
Older people are more likely to have floaters than young kids. 
 

2) Create your own optical illusion 
Share what you know about optical illusions with your family.  Look online or go 
to the library to find books with optical illusion images.  Do you and your family 
members see all optical illusion images the same way or different ways? 
 
Can you draw or create your own optical illusion?  Draw a picture that might 
trick the eyes and discover how your family members see the illusion you 
created.  Or learn a magic trip.  After all, magic tricks are mostly just illusions 
that fool the eyes and brain! 

 



 43 

 
 
www.preventblindnessok.com 6 NE 63rd, Suite 150, Oklahoma City, OK  73105 
                                405-848-7123 ext. 103 
 
Chapter 3 – Eyesight Insight – Common Visual Disorders and Diseases 
 
Background Information: 
If you look around the classroom, a busy store, or street, you will probably notice many 
people wearing glasses.  More than half the population of the United States use some kind of 
lens to help them see better.  People who wear glasses usually have problems that have to do 
with visual acuity, or the clearness of vision.  There are also many common visual disorders 
and diseases that are not helped by wearing glasses.  Many of these conditions are linked to 
family history.  Some are caused by other diseases and disorders.  Other conditions result 
from eye injuries. 
 
There is a very long list of disorder and diseases that affect the eyes.  In this unit, we will 
focus on some of the most common visual disorders and diseases.  While some of these 
diseases, like glaucoma, cataracts and age-related macular degeneration, primarily affect 
older adults, they are still worth noting.  Children may have family members, or even pets, 
with these vision disorders.  Understanding the dangers to older eyes will help students 
understand the importance of taking care of their eyes now, while they are still young. 
Conversely, there are some disorders that primarily affect younger children such as 
amblyopia and strabismus, which will also be addressed. 
 
The descriptions in this unit are very general and condensed.  They should not be relied on 
for self-diagnosis.  Always see an ophthalmologist or optometrist for any suspected eye 
problems.  Optometrists and ophthalmologists are doctors that specialize in the eye.  They 
can examine, diagnose, treat and manage diseases and disorders of the visual system, the eye 
and associated structures and are licensed to prescribe and fit corrective lenses.  
 
MYOPIA & HYPEROPIA 
Most people who need corrective lenses to help them see clearly have a vision disorder 
related to the shape and size of their eyeballs.  Two most common of these disorders are 
myopia and hyperopia. 
 
People diagnosed with myopia, or nearsightedness, have difficulty seeing things that are far 
away.  They can see well for up-close tasks, such as reading or sewing.  Myopia occurs when 
the eyeball is slightly longer than usual from front to back.  This causes light rays to focus at 
a point in front of the retina, rather than directly on its surface.  Being nearsighted is usually a 
mild condition that can be corrected by wearing glasses or contact lenses or by having vision 
surgery.  About one-third of the population in this country suffers from myopia. 
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Symptoms of myopia include blurred vision, headaches, eyestrain, squinting, or eye fatigue 
when playing sports or doing other activities that involve distance vision.  Objects in the 
distance will appear blurry to myopic people. 
 
Hyperopia is better known as farsightedness. People with hyperopia see better at a distance 
than they can close up.  This happens because the eyeball is compressed (instead of elongated 
as with myopia), which keeps light from coming into focus anywhere inside the eye. 
 
Who’s at risk? 
Both nearsightedness and farsightedness are hereditary, which means they can be passed 
down from family member to family member.  They usually appear in childhood.  There are 
several levels of treatment for both disorders, depending on the severity of the condition.  
They both can be corrected with glasses, contact lenses or refractive surgery.  Refractive 
surgery can reduce or even eliminate dependence on glasses or contacts.  The most common 
procedures are done with a laser, which removes a layer of corneal tissue to flatten the cornea 
and allow light rays to focus closer to or on the retina. 
 
ASTIGMATISM 
An astigmatism is a mild imperfection in the curve of your eye—a spot on the cornea or the 
lens of your eye that might bulge out a bit more, or be a little flatter, than another place, 
creating a distortion in your vision.  This common problem is easily fixed by corrective 
lenses. 
 
CHILDHOOD DISORDERS 
Amblyopia, also known as lazy eye, affects thousands of children.  It develops as babies 
develop sight.  Newborns must first learn to focus their eyes and then to coordinate both eyes 
to work together.  Vision continues to develop throughout the first nine years of life, after 
which point the visual system is complete. 
 
In some children, one eye does not develop properly and remains out of focus with the other 
eye.  This can happen because of strabismus (crossed eyes or walleye) or because of stronger 
degrees of myopia or hyperopia in one eye.  In these cases, the brain “turns off” the eye that 
is most out of focus and the child learns to depend on the better eye.  Sometimes, the eye that 
is shut off will drift up or to the side, which is one symptom of amblyopia.  Other warning 
signs are reports of blurred vision and closing one eye, especially in bright sunlight. 
 
When detected early, amblyopia can almost always be treated successfully.  Treatment can 
involve wearing corrective lenses or wearing an eye patch over the better eye.  Because the 
disorder is common in children, parents need to be aware of symptoms and consult a doctor 
with any concerns. 
 
Strabismus is the leading cause of amblyopia and affects two to four percent of the 
population.  Strabismus is when the two eyes are not straight.  There are three common types 
of strabismus:  crossed eyes, when the eyes turn inwards toward each other; walleye, when 
the eyes turn outwards; and vertical strabismus, which is when the eyes are out of vertical 
alignment. 
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Amblyopia and strabismus are generally hereditary and occur during childhood.  However, 
strabismus can occur in adulthood due to a brain injury or stroke.  People with diabetes can 
also acquire strabismus.  In serious conditions, strabismus can lead to low vision or loss of 
vision in one eye.  In some cases the brain shuts off the unfocused eye, leading to amblyopia.  
However, if treated early, through corrective lenses, wearing a patch over the focused eye, 
using medically prescribed eye drops, or surgery, vision can be corrected. 
 
LOW VISION 
Low or impaired vision, also referred to as partial blindness, covers a wide range of vision 
problems.  People with low vision have vision that cannot be corrected with eyeglasses or 
contact lenses.  Nearly eleven million people in North America have low or impaired vision.  
It is not true that all blind persons have absolutely no sight; in fact, many blind persons have 
some remaining vision.  A person may be considered blind when he or she can no longer 
drive safely, has difficulty reading a newspaper, or has limited peripheral vision. 
 
Low vision can be caused by several eye conditions, such as cataracts, macular 
degeneration, glaucoma, and diabetic retinopathy.  People with low vision experience 
blurred vision, loss of central vision, and/or loss of side vision. 
 
Who’s at risk? 
Low vision can affect anyone.  Some people are born visually impaired, while others become 
blind due to diseases or disorders of the eye.  Still others lose their sight due to injuries to the 
eye.  Almost half of the eleven million blind people in this country are over 65.  There are 
approximately 55,200 legally blind children in the United States. 
 
COLOR BLINDNESS 
Color blindness is not really blindness at all.  In fact, people with color blindness can see 
colors, but have problems identifying certain colors or shades.  A special type of 
photoreceptor called cones at the center of the retina allows color vision.  These cones 
contain three pigments, or colors:  red, green, and blue.  If one or more of these pigments is 
absent, color vision is affected. 
 
The most common symptom of color blindness is difficulty distinguishing reds and greens.  
However, depending on how a person gets color blindness, symptoms can include reduced 
vision, or everything looking gray.  Most color blindness is hereditary.  In fact, about eight 
percent of all males, and less than one percent of females, are color blind.  Color blindness 
has a genetic link to the X chromosome, which is passed from a mother to her son.  Color 
blindness can also occur if the retina is damaged by accident or injury. 
 
While there is no treatment or cure for color blindness, people learn to associate certain 
colors with certain objects and get along very well. 
 
DIABETES 
Each year, 12,000 to 24,000 people in the United States lose their sight due to diabetes.  
While diabetes is not a disease of the eye, it can damage the eye and impair vision.  Over the 
past ten years, the number of diabetes cases in children has grown dramatically. 
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Diabetes is a disease in which the body does not produce or use insulin properly.  Insulin is 
necessary to convert sugars, starches, and other food into the energy we need in our daily 
lives.  The cause of diabetes is a mystery but family history, obesity, and lack of regular 
exercise increase a person’s risk of getting diabetes. 
 
Diabetic retinopathy is a general term for all disorders caused by diabetes that affect the 
retina.  Most of these conditions concern damage to the blood vessels, around the retina.  If 
detected early and treated in time, damage is fairly mild and most people do not experience 
any noticeable changes in vision.  However, if undetected or left untreated, diabetes can 
result in complete blindness.   
 
Another serious eye problem that can result from diabetes is macular edema.  Macular  
edema occurs when damage to the blood vessels causes fluid to leak onto the macula.  The 
macula is the area on the retina that gives us the sharpest vision.  When fluid leaks onto the 
macula, the macula swells and produces blurred vision.  If left untreated, vision becomes 
clouded and the retina can be destroyed. 
 
Who’s at risk? 
Anyone with diabetes is at risk of getting diabetic retinopathy.  People who are overweight 
and lead a sedentary lifestyle are at a higher risk for contracting diabetes.  Today, children are 
exercising less and eating more, a combination that is responsible for the growing number of 
cases of diabetes in children. 
 
CATARACTS 
A cataract is a cloudy area in the eye’s lens that can cause vision problems.  Cataracts begin 
when proteins in the lens change and cause the lens to become cloudy.  Common symptoms 
of cataracts are blurry vision, a halo or haze around lights, colors that seem faded, and double 
vision. 
 
Who’s at risk? 
Although cataracts are usually associated with old age, they can occur in newborn babies or 
develop after the eye has been injured.  Cataracts are also caused by particular health 
problems, like diabetes.  Visual problems due to cataracts can be helped by wearing glasses.  
However, removal and replacement of the cloudy lens is often the only effective treatment in 
the more advanced stages of cataract. 
 
GLAUCOMA 
Glaucoma is characterized by high pressure within the eye.  Too much pressure can damage 
the optic nerve at the back of the eye.  Damage to the optic nerve can result in blindness. 
 
Usually there are no outward signs that glaucoma is developing.  Someone may experience 
headaches and halos in their visual field.  Without treatment, glaucoma can result in tunnel 
vision, loss of peripheral vision, pain, nausea and, eventually, loss of sight.   
 
Who’s at risk? 
Anyone can get glaucoma, however some people are more at risk than others.  African-
Americans over the age of 40, everyone over the age of 60, and people with a family history 
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of glaucoma are most often affected by the disease.  People with high blood pressure may 
also contract glaucoma. 
 
AGE-RELATED MACULAR DEGENERATION (AMD) 
AMD is a disease that affects central vision.  Central vision is what allows you to perform 
all kinds of visual activities that require fine, sharp, straight-ahead vision.  This kind of vision 
happens when light hits the macula, a sensitive area at the center of the retina, which 
converts it into nerve signals that tell the brain what the eyes are seeing.  AMD is the 
breaking-down of the macula, which causes a decrease in the conversion of light into nerve 
signals. 
 
Who’s at risk? 
AMD most often occurs in people over the age of 75, but does affect people in their 50s.  
Scientific studies show that people, who smoke, have high cholesterol, or a family history of 
AMD are at risk for getting the disease.  Women may also be at greater risk than men for 
getting AMD. 
 
EARLY EYEGLASSES 
If you’re one of the millions of people worldwide with less-than-perfect vision, you may 
think it’s a bother to wear contact lenses or eyeglasses.  However, compared to visual aids of 
the past—such as the water-filled globe that the Roman writer Seneca is said to have used—
eyeglasses and contact lenses are a big improvement. 
 
Prior to the development of wearable eyeglasses, people depended upon handheld 
magnifying glasses.  The first eyeglasses, created by 13th century monks who needed to read 
the fine handwriting in manuscripts, were carved bits of quartz, riveted together and balanced 
upon the nose.  These had the virtue of being hands-free, although they were not very steady 
and went sailing with one sneeze. 
 
Throughout history, keeping glasses properly set upon the nose presented a major challenge.  
Lenses were often help to the face by strips of leather or ribbon, or were riveted to a metal 
band that was worn around the head.  Will Somers, Henry VII’s court jester, even had a suit 
of armor made with spectacles riveted to the helmet—which certainly must have given the 
king a laugh, even though it didn’t really advance the design of eyeglasses. 
 
In 15th century Asia, spectacles were attached to the ears by loops of cord or by cords that 
were weighted at the ends and hung over the backs of the ears.  Such eyeglasses became 
more a status symbol than a visual aid, and a man’s stature could be determined by how large 
his glasses were.   
 
After the development of Johann Gutenberg’s printing press in 1450, when reading matter 
became more available to everyone, the demand for eyeglasses increased dramatically.  In 
Western Europe, street vendors carried baskets of glasses made with metal or leather straps, 
and people rummaged through to find the pair that seemed to best improve their vision. 
 
During this time, many styles of eyeglasses evolved.  Hand-held lenses called lorgnettes 
consisted of a pair of lenses with a nose bridge and a single handle on one side.  Scissors 
glasses had two lenses mounted on a hinged handle that was help up to the nose, making it 
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look as though the user was about to snip it off.  Monocles were single lenses that might be 
used with a handle or lodged beneath an eyebrow.  One style of monocle, called a quizzer, 
was mirrored so the wearer could see both the front and rear.  A lady might carry an elaborate 
fan with lenses hidden in its folds, while a gentleman might peep through lenses in the 
decorative handle of his walking stick.  The pince nez, consisting of small springs, a flexible 
bridge, and small pads, clamped onto the wearer’s nose.  Commonly used even into the 20th 
century, the pince nez was worn by Presidents Teddy Roosevelt and Calvin Coolidge. 
 
In 1728, Edward Scarlett of London developed temple pieces for eyeglass frames.  At first 
these clamped tightly to the sides of the head, but later the temple pieces were extended to 
hook over the ears—becoming spectacles as we know them today. 
 
In 1785, Benjamin Franklin had invented bifocals, or split lenses, by combining half lenses of 
two different strengths, one for distance and one for close up.  Prior to this, eyeglass wearers 
might have several pairs of glasses that they switched among as needed.  (Many still do.) 
 
The ease and convenience of eyeglasses took a big leap forward with the development of 
plastic for both frames and lenses, making eyeglasses both lightweight and sturdier.  Plastics 
also led to the development of contact lenses, useful for improving vision and vital in the 
treatment of cataracts. 
 
Although sunglasses, in the form of tinted glass, had been around almost as long as glasses, 
polarized sunglasses were invented by Edwin Land, who started the Polaroid Corporation in 
1937.  By the 1950s, sun glasses had become very popular.  Hipsters even took to wearing 
them indoors as a symbol of how very cool they were.  The advent of sunglasses that 
protected eyes from ultraviolet light made these an essential part of everyone’s daily wear.  
Eyeglasses now come in all shapes, colors, and sizes, so there’s no reason to tuck them away.  
Whether your eyeglass style is tortoise-shell studious or wacky-rimmed giggly, you’ll find a 
pair that has you seeing well—and looking good. 
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EYE SIGHT INSIGHT – Classroom Activities 
 
1) Keep Your Eyes on the Facts (Language Arts) 

Share the following information with your students and ask them to choose one fact from 
the list below to research further.  Have students predict how that fact may change in the 
future, based on new scientific advancements against blindness.  To begin their 
preliminary research, direct students to http://www.preventblindness.org or their local 
libraries. 
 

·  There will be 54 million blind people over the age of 60 worldwide by the 
year 2020. 

·  The number of blind people worldwide is increasing by two million a 
year. 

·  The World Health Organization reports that up to 80 percent of blindness 
and serious vision loss can be either prevented or treated. 

·  Blindness costs the federal government more than $4 billion a year. 
·  Without proper health care, those with juvenile-onset diabetes are at risk 

for developing diabetic retinopathy. 
·  Out of a world population of 5.3 billion people, approximately 40 to 45 

million are blind.  Over 90 percent of them live in developing countries. 
·  According to the World Health Organization, an estimated 180 million 

people worldwide have some form of vision impairment. 
·  Over 25 percent of American adults are nearsighted. 
·  Approximately 120 million Americans wear eyeglasses or contact lenses. 
·  One million Americans over age 40 are blind, and 2.4 million have some 

form of visual impairment. 
 
2) Nature’s Careful Planning:  The Eye at Center Stage (Science) 

In this activity you will be able to test your ability to see in 3-D.  3-D vision enables 
people to perceive depth.  If you wear glasses or contact lenses, try this activity without 
them. 
 

Directions: 
1) Draw a circle about the size of a dime on a piece of paper. 
2) Hold the paper up with one hand, so that your nose points to the circle. 
3) Place your free thumb in front of your nose, and focus both your eyes on 

the circle.  You should see two thumbs, one on each side of the circle. 
4) Focus both your eyes on your thumb.  You should see two circles, one on 

either side of your thumb. 
 

If you can see two thumbs and two circles, then you can see in 3D.  If you 
have problems seeing two thumbs and two circles, try moving the paper 
and your thumb closer to and then farther from your eyes. 

 
Extension Activity: 
Not all animals can see in 3D; a rabbit, for example, has eyes on the sides of its head 
instead of in front like humans.  This gives a rabbit an advantage when predators are 
approaching. 
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This is not the only vision difference among humans and other animals.  Some animals 
can see only in black and white.  Others have eyes that face sideways instead of forward.  
Still others have irregularly-shaped and multifaceted eyes rather than round and smooth 
ones. 

 
1) Research using the library or the Internet to find an animal with eyes that 

are different from those of humans. 
2) Write an essay comparing the structure and function of this animal’s eyes 

with human eyes.  Be sure to include information on whether the animal’s 
eyes are an adaptation for survival. 

 
3) Black and White or Technicolor (Art) 

Objectives: 
Students will understand that our eyes and brain perceive color.  They will also spot 
signs of color blindness. 

 
Background: 

The rods and cones in the eye allow us to see color.  Rod cells help us see black, 
white, and grays.  Cone cells help us see colors.  There are about 125 million rods 
and six million cones in each retina.  Some people have trouble telling one color from 
another.  This is because they lack one or more of the three types of color sensitive 
cone cells. 

 
Materials: 

Matching pieces of colored paper, 10-20 different colors, stop watch or timer 
 

Procedure: 
1) Students will need to work in small groups or individually.  Each student should try 

to match as many colors as possible while being timed by another student. 
2) Have students record their results and calculate the class average. 
3) Any student experiencing significant problems with this activity might have slight 

color blindness and should visit an eye doctor. 
 
4) Blurry Vision (Social Studies) 

Objectives: 
Students will understand what it is like to function with blurred vision, a symptom of 
many eye diseases and disorders. 

 
Background: 

Blurry vision is often the first outward symptom of myopia, age-related macular 
degeneration (AMD), cataracts, and glaucoma. 
 

Materials: 
Reading glasses from the pharmacy or Wal-Mart, the stronger the better. 
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Procedures: 
1) Acknowledge the students in class who wear glasses and ask them if their vision is 

blurry when they don’t wear glasses.  Ask them to describe how their vision changes 
when they wear glasses versus when they don’t. 

2) Divide the class into groups according to how many pairs of glasses you have.  Have 
each student in the group try on the glasses and read text or look at pictures wearing 
the reading glasses.  What are some of the ways they can compensate for their blurry 
vision. (Be sure to have students seated during this activity.) 

3) Review the kinds of disorders that are associated with blurry vision.  Which parts of 
the eyes are affected? 

 
Extension: 

Have students interview 5-10 friends or family members about their eyesight.  How 
many of them have blurry vision?  How have they adjusted to or addressed life with 
blurry vision?  What is the cause of their blurry vision? 

 
5) Tunnel Vision 

Objective: 
Students will understand the range and importance of peripheral vision. 

 
Background: 

Objects disappearing from side vision is a symptom of glaucoma.  Side vision is 
important for safety, playing sports, reading, and driving. 
 

Materials:  
Several sets of paper towel tubes or toilet paper tubes cut to a variety of lengths, text 
and/or pictures. 

 
Procedure: 
1) Ask students to bring two toilet paper or paper towel tubes from home. 
2) Have students place one tube over each eye. 
3) Have them read text or look at pictures.  What do they notice? 
4) Experiment with tubes of different lengths.  Experiment with walking around the 

classroom or the playground. 
5) As a class, discuss what students were able to see or not see looking through the 

tubes.  How did it feel to experience tunnel vision?  What might life be like with 
tunnel vision? 
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6) Extra Eyes (Language Arts) 
Objective: 

Students will experience what it is like to have partial vision or low vision and 
understand some of the difficulties that go with this condition. 

 
Background: 

People with low vision have a variety of challenges from getting around to reading 
signs and labels. 

 
Materials: 

Blindfolds (use bandannas, for example) 
 

Procedure: 
1) Working in teams of two, have one student wear a blindfold while another student 

leads him or her around the classroom or school.  The student being led should not be 
told where he or she is going. 

2) As students are being led around, the student leading should try to describe their 
surroundings.  Practice doing this in class before sending students out around the 
school.   

3) After all students have experienced being blindfolded and leading a blindfolded 
student around, discuss the experience as a class. 

4) Older students should write a paragraph or two about what they experienced and felt 
was the best and worst thing about not having their sight.  Were students afraid?  
Were they able to picture in their minds where they were?  Did they use any other 
senses to figure out where they were going?  Ask students to describe any smells or 
changes in temperature that gave them clues to their whereabouts. 

 
Extension: 

Read a poem or a short story with the class and discuss the description used in the 
story or poem.  Does the author describe what things look like?  How rich are the 
descriptions?  Challenge students to write a poem or essay describing something like 
a room, a person they know, or their favorite place, using as much description as 
possible. 

 
7) Eye on Family (History and Language Arts) 

Objective: 
Students will gain an understanding of their family’s vision history. 

 
Background: 

Many eye conditions are hereditary.  It is important to know your family’s vision 
history in order to understand the best course of action for your own eye health. 

 
Materials:  

Eye on Family Worksheet, pen or pencil. 
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Procedure: 
1) Have students use the eye on Family worksheet to record information about each 

family member’s vision history. 
2) At home, students should interview family members and their own vision history and 

what they know about other relatives’ vision.  Students should develop their own 
interview questions and write up their interview responses.  Questions to consider 
are:  Do you wear glasses or contact lenses?  If so, what vision problem do they help 
address?  Do you have to wear glasses all the time or only for certain activities?  
Have you always worn glasses?  Are there any family members who are blind or 
partially blind?  Do they suffer from any of the diseases or disorders discussed in the 
unit? 

3) Students should make a family tree to record the vision history of each family 
member.  Ask students to look for patterns in vision problems.  Do more people on 
one side of the family have vision problems?  Are those problems mild or severe? 

 
8) Read All About It (Language Arts) 

Objective: 
Students will understand what people with vision disorders experience and how they 
overcome challenges. 

 
Background: 

More than half of the population of the United States has some kind of vision 
disorder.  While most of these disorders are minor, others are severe and present 
many challenges.  People adjust to these challenges in a variety of ways and can lead 
healthy, productive lives. 

 
Materials:  

Books on famous people with vision challenges. 
 

Procedure: 
1) Have students select a book to read of their choice about a person with a vision 

disorder or disease.  Some famous people who overcame challenges they faced due to 
visual impairments are Helen Keller, Henri Matisse, and Claude Monet. 

2) After reading the book, students should write a book report or prepare a presentation 
for the class. 

 
Extension: 

Create a class newspaper that is accessible to a visually impaired audience.  Discuss 
what this might entail.  Students might need to conduct some research to discover 
how large the letters should be and whether the letters should be all capitalized or 
lower case.  Should paragraphs be indented?  What else should you consider? 
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STUDENT WORKHEET 
 
Eye on Family (Activity # 7) 
 
Many eye conditions are hereditary.  It is important to know your family’s vision history in 
order to understand the best course of action for your own eye health. 
 
What to Do: 

1) For each relative listed below, complete the worksheet with the required information. 
2) Interview family members to find out any information that you don’t already know in 

order to fill out the whole worksheet. 
 
RELATIVE  WEAR GLASSES OR CONTACTS  OTHER VISION PROB. 
 
Mother   _______________________________________________________________ 
 
   _______________________________________________________________ 
 
Father   _______________________________________________________________ 
 
   _______________________________________________________________ 
 
Sister (s)   _______________________________________________________________ 
 
   ________________________________________________________________ 
 
Brother (s)  ________________________________________________________________ 
 
   ________________________________________________________________ 
 
Aunt (s)   ________________________________________________________________ 
 
   ________________________________________________________________ 
 
Uncle (s)   ________________________________________________________________ 
 
   ________________________________________________________________ 
 
Grandmother (s)  ________________________________________________________________ 
 
   ________________________________________________________________ 
 
Grandfather (s)  ________________________________________________________________ 
 
   ________________________________________________________________ 
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There are many conditions that make a person's eyes function differently from another 
person's. Some of these conditions are associated with getting older. Others can occur at any 
time or may even be present from birth. Recognizing these conditions and knowing how they 
can be treated are important parts of your eye care program. Below are three random lists: 
EYE CONDITIONS; DEFINITIONS; and TREATMENTS. Each item is designated with a 
number. Mark the number to indicate which EYE CONDITION goes with the DEFINITION 
and TREATMENT (NOTE: Some conditions have the same treatment).�
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www.preventblindnessok.com 6 NE 63rd, Suite 150, Oklahoma City, OK  73105 
                                405-848-7123 ext. 103 
 
Chapter 4 – Eye Safety – Taking Care of Vision 
 
Background Information 
Of the thousands of eye injuries that occur every day, about 90 % could be prevented by 
wearing proper eye protection or following safety rules.  This section will discuss several 
ways that eyes can be injured and ways to prevent such injuries. 
 
Eye injuries can happen at home, on the playground, in the classroom, at the park or the 
beach, and even out in the sun.  Knowing what the dangers are, being prepared, and 
understanding what to do when eyes are injured can help avoid serious and permanent 
damage. 
 
BUILT IN PROTECTION  
The location of our eyes, their surrounding features, and internal functions help protect 
vision.  Eyes sit in bony sockets that act like hard frames around the eyeball and help prevent 
bruising and scratching of the eye.  Eyelids and eyelashes help to keep unwanted materials, 
like dust, out of the eyes.  Eyebrows help shade eyes from light.  Tears act like sprinklers to 
keep eyes moist or wash away anything that might irritate the eye. 
 
EYE SPY DANGER TO MY EYE! 
There are many potential dangers to the eyes.  Some of the most common ones are getting 
poked in the eye with a pointed object; being hit in the eye while playing sports like baseball 
or basketball; having soap or other chemicals get into the eye; spending too much time in 
bright sunlight; and spending long hours in front of a computer screen. 
 
Pointed objects include things like fingers, pencils, and straws.  When a person gets poked in 
the eye with a pointed object, part of the eye can be punctured or torn.  Even if the pointed 
object isn’t very sharp, germs or bacteria on the object can infect the eye, causing pain and 
affecting vision.  The best protection against being poked in the eye is to make sure pointed 
objects are carried with the point down.  Also, never throw a pointed object at another 
person, especially when playing. 
 
Getting hit in the eye while playing sports can damage the eyeball and the bony eye socket 
that protects the eye.  Sport eye injuries include: 
 Scratches on the cornea Inflammation inside the eye  
 Bleeding into the eye  Traumatic cataract 
 Fracture of the eye socket Swollen or detached retina 
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These kinds of injuries can result in blurry vision, headaches, and blindness.  To prevent 
injuries like this and for general eye protection, face and eye guards or masks should be worn 
when playing sports where balls and/or other equipment are thrown. 
 
Chemical substances like soap, kitchen and bathroom cleaners, gasoline, fertilizer or 
pesticides can splash or spray into eyes causing mild to severe pain and irritation.  If not 
flushed or washed out with water immediately, partial or complete blindness can occur.  
Protect eyes from splashes by wearing goggles or eye guards when around or using chemical 
substances.  Also, before working with such substances, read the label for instructions on 
what to do if this substance gets in the eyes. 
 
Ultraviolet radiation  or “UV” is a kind of light that is needed for vision.  Just like skin, if 
eyes are exposed to UV light for too long they can get “sunburned.”  Sunburned eyes can 
lead to cataracts.  Anyone who spends a lot of time in the sun without eye protection may be 
causing damage to their eyes. 
 
Protecting the eyes against UV damage is as easy as putting on a hat!  A hat with a wide-brim 
can block out as much as 50% of UV radiation.  Many styles of sunglasses offer “UV 
protection.”  Avoiding long-term exposure to direct sunlight by staying in shady areas will 
also reduce the chance of UV damage. 
 
Long hours in front of a computer screen playing games or searching the Internet can result 
in a number of uncomfortable eye conditions including irritated eyes, excessive blinking, 
headaches, and pain in the muscles surrounding the eye.  Dry Eyes can result from staring at 
a computer screen for a long period of time and not blinking.  Blinking cleans and refreshes 
our eyes, and provides protection against unwanted bacteria.  The average rate of blinking is 
12 to 15 times per minute or about one blink every five seconds! 
 
Visual fatigue happens when a person spends too much time working at a computer screen 
without taking breaks.  Just like with physical exercise, it’s important to take short breaks 
from the computer to allow muscles and organs to recover from intense work.  Depending on 
the individual and the task, breaks should be taken from the computer every 30-60 minutes.  
During a break from the computer, look out the window or down a long hallway to relax the 
eye muscles you use to focus up close. 
 
 
EXPERT EYES 
The best way to maintain strong vision throughout life is to take good care of your eyes.  
Protect eyes, eat healthy foods, and get enough rest and exercise.  Research has found that 
vitamins and protein are essential to healthy eyes. 
While knowing a lot about the eyes and how they work will help someone keep their own 
eyes healthy, there is no substitute for an expert opinion.  Regular eye exams by an 
Optometrist or Ophthalmologist are essential, especially if there is any concern about eye 
care or health. 
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Eye Safety – Classroom Activities 
 
The classroom activities described below are designed to help students learn how to care for 
their eyes and prevent eye injuries. All activities can be used in conjunction with activities in 
the other three units, or on their own in teaching about eye safety.  Lessons with math or 
language arts links are labeled. 
 
1) Looking Here, Looking There! 

Objective: 
Students will discover potential eye hazards around their school or home. 

 
Background: 

Being aware of how every-day situations and materials can harm eyes and vision is 
the first step to avoiding eye injuries. 

 
Materials:  

Paper, pencils 
 

Procedure: 
1) Challenge students to an eye safety scavenger hunt. 
2) Working in teams, ask students to search the classroom or school for as many eye 

hazards as they can find.  They should record their observations on a sheet of paper to 
share with the class. 

3) As a class, share the different hazards discovered and discuss why they are 
hazardous.  Review the information about eye hazards in this unit and search for 
additional hazards that student might have missed.  Once student have identified 
different hazards, ask them to brainstorm what they can do to make the classroom or 
school a safer place. 

 
Extension: 

Have students search for eye hazards at home.  Once students discover and record 
different eye hazards, make sure they also discuss or record ways to address each 
hazard. 

 
2) In the Blink of an Eye (Math) 

Objective: 
Students will understand how the amount of time spent at the computer can affect 
their eyes. 

 
Background: 

In today’s information age, it is easy to take computer use for granted.  However, 
long hours in front of a computer screen playing games or searching the Internet can 
result in a number of uncomfortable eye conditions including dryness of the eyes, 
excessive blinking, headaches, and pain in the muscles surrounding the eye. 
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Materials:  
Computer Use worksheet, pencils 

 
Procedure: 
1) Have students use the Computer Use worksheet to record their daily or weekly 

computer use.  Ask students to record how many times a day they use the computer.  
Make sure they also record how long they spend on the computer at each sitting and 
why they are using the computer each time (i.e. for school work, web surfing, or 
video games). 

2) At the end of the week, calculate the total number of hours of computer use for the 
whole class for one week.  Figure out the average number of hours that students use 
computers weekly. Who uses computers most frequently?  Within the class, do 
students observe any connection between frequent computer use and vision 
problems? 

3) Ask students to record the computer use for their whole family.  Each student should 
calculate the total time their family spends on the computer each week as well as the 
average computer use per family member.  Do they observe any connections between 
frequent computer use and the vision of family members?  What other activities 
might cause visual fatigue and dry eyes? 

 
Extension: 

Challenge students to use computers under different scenarios and record any eye 
fatigue symptoms.  For example, how do their eyes feel when using computers with 
low light or high light?  How do their eyes feel if they stop to take breaks from the 
computer every 10 minutes?  Keep records of observations and share them as a class. 

 
3) You Are What You Eat (Math) 

Objective: 
Students will understand the importance of healthy diet for growth and development. 

 
Background: 

Nutrients in foods are essential for healthy growth and development.  Some 
researchers believe that vitamin A, which can be found in carrots, oranges, milk, 
eggs, and apricots, strengthens night vision.  Other nutrients that are good for the eyes 
are vitamin C, all B vitamins, and protein. 

 
Materials:  

Paper, pencils 
 

Procedure: 
1) Have students create a log or journal similar to the one they used to record their 

computer usage. 
2) Assign them to record their diet for one week.  They should record every snack and 

meal and drink for at least five days to one week.  Older students should also include 
nutrition information that they can find on the labels of all food packages.  Tell them 
to “keep an eye out” for protein, vitamins A, B, and C.  Younger students can simply 
collect as many food labels as possible and you can help them find the nutrition 
information later in class. 
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3) Once students complete their diet records, analyze the records as a class. Older 
students can conduct their own analysis.  How much protein does the average student 
get each week?  How much vitamin A or C does the average student get through their 
diet?  Do some research to discover how much protein and vitamins the FDA 
recommends as part of a daily diet. 

 
4) Why Exercise?  Eye Exercise 

Objective: 
Students will practice eye exercises that work their eye muscles. 

 
Background: 

There are several simple eye exercises that strengthen the eye muscles.  Like all 
exercise, eye exercise helps keep eyes strong and healthy. 

 
Procedure: 

These exercises can be performed as a class.  Students should be encouraged to 
continue to perform the exercises on their own and to share them with family 
members at home: 

1) Look up and hold for three seconds.  Then, look down and hold for three seconds.  
Repeat several times and do the same from side to side.  Don’t try to see anything, 
but allow the eyes to relax. 

2) Make slow circles with your eyes.  Start by looking all the way up and slowly roll 
your eyes in a circle to the right.  After two or three circles, change direction. 

3) Hold a finger up in front of your face and focus on the finger with both eyes.  Count 
to three and shift the focus back to your finger.  Repeat this several times. 

 
Extension: 

Make a poster, informational card, or PowerPoint presentation with pictures of 
different kinds of exercises that strengthen eye muscles.  Put the posters up at school 
near any computers to remind others of the importance of exercising eyes.  Share 
PowerPoint presentations at a parent meeting to remind family members of the 
importance of eye exercise. 

 
While eye exercises are important, regular physical exercise of the entire body is 
necessary for our health and is especially important to lower the risk of obesity and 
diabetes.  Students can make a personalized exercise plan for themselves that 
involves at least 30 minutes a day of physical exercise.  Invite students to keep a 
journal or log to see how well they can stick to their own routine. 
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5) Expert Eyes (Language Arts) 
Objective: 

Students will understand the importance of regular eye exams. 
 

Background: 
One of the best ways to ensure healthy vision is to schedule regular visits to an eye 
doctor. 

 
Procedure: 
1) Arrange a field trip to the office of an Optometrist or Ophthalmologist or find a 

doctor who can visit the classroom. 
2) To prepare, students should develop interview questions to ask the doctor.  The class 

can select the best questions to ask during the visit.  Students might ask about 
computer usage, sporting eye gear, eye safety, foods that improve eye health, eye 
exercises, contacts vs. glasses, Lasik eye surgery, and preventative eye care, for 
example. 

3) Students can write a report or an article for the school newspaper about their visit.  
What was the most important thing they learned?  What was the most interesting 
thing they learned?  What eye safety information can they share with the rest of the 
school? 
 

6) Eye Can See Clearly Now (Science) 
Objective: 

Students will share what they have learned with others. 
 

Background: 
One way to promote healthy vision and eye safety is to educate others.  Our eyes, like 
so many other things we use every day, are often taken for granted.  However, they 
are amazing and intricate “machines” that require maintenance and care.  Encourage 
students to share what they have learned about the eye with another class, the whole 
school and with their families. 

 
Procedure: 
1) Host an eye safety fair in the classroom or school auditorium.  Invite families, other 

classes or the whole school. 
2) Students can work in small groups to create displays, posters, hand-outs, 

presentations, reports, and even skits about the eye.  Allow student to choose a topic 
they want to present or assign different topics such as “how the eye works,” “eye 
anatomy,” “visual diseases and disorders,” “eye safety, and “optical illusions.” 

3) Encourage as much creativity as possible.  Allow students to work on their posters, 
reports, skits, etc. during class time so that other students can provide constructive 
feedback. 

4) Publicize your event.  At the eye education or safety fair, students can set up their 
displays or reports at tables in the classroom or auditorium while other visitors 
circulate to learn about the different aspects of the eye.  Provide chairs and a 
performance area for skits and presentations.  Provide healthy food and refreshments 
and have fun! 
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STUDENT WORKSHEET 
 
COMPUTER USE 
 
What to Do: 
Use the chart below or create your own journal or log to keep a weekly record of your 
computer use.  Make sure to write down how long you use the computer for each time and 
the reason for using the computer. 
 
Create a similar log for each of your family members and help them make a record of their 
computer use.  How much combined time does your family spend on the computer?  Who 
uses the computer the most in your family?  Who has the most vision problems or the worst 
vision?  Is there any connection? 
 
 Reason for using computer: Length of time on computer: Total time: 
 
Monday 
 
 
 
Tuesday 
 
 
 
Wednesday 
 
 
 
Thursday 
 
 
 
Friday 
 
 
 
        Total Time: ______________ 
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TRY IT AT HOME 
 

Try these activities at home with your family to learn more about eyes and vision.  Use the 
discussion questions as starting points for conversations or further investigations about the 
eye. 
 

1) Take a good Look at Yourself 
Discuss what you know about eye safety and taking care of your eyes.  As a family 
investigate your eye health record.  Look for eye safety hazards around the house.  Make 
a list of all of the hazards and do something to address each one. 
 
Also look at family computer use and diet.  Keep a record of how often everyone uses the 
computer.  As a family, read the nutrition labels of the foods you eat.  Are you getting 
enough protein, vitamin A, B, and C?  If not, how could you improve your family diet?  
How could you improve your family computer habits? 
 

2) Check it out! 
Visit an eye doctor for an eye exam.  With your family, visit an Optometrist and get your 
eyes professionally examined.  Ask questions during your visit so you understand each 
test that the doctor performs. 
 
Write a report or story about your visit to share back at school.  Make sure to include 
mention of what, if anything, you learned about your own vision. 
 

3) Playing It Safe 
Watch a sporting event on TV or in person.  What, if any, equipment is used by the 
athletes to protect their eyes?  Are there some sports that require protective eye 
equipment and others that do not?  What is the difference?  Are there some sports that 
could be safer if the athletes used eye protection? 
 
Select a sport that does not already require protective eye equipment and design some 
specialized eye protection for that sport.  Draw a picture and label it.  Write a short 
paragraph explaining your eyewear design.  Come up with a name and share it with the 
rest of the class.  Maybe you can share your design with a school or local sports team and 
get them to adopt better safety habits. 
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4) Eyeball Taco Salad 
Ingredients: 2 ½ lbs lean ground 
beef, ¾ cup water, 1 can (8 oz) tomato 
sauce, 1 envelope taco seasoning, 1 
pkg. (14 ½ oz.) nacho tortilla chips, 
crushed,  2 cups (8 oz.) shredded 
Monterey Jack cheese, 2 cups (8 oz.) 
shredded cheddar cheese, 4 cups torn 
iceberg lettuce, 1 medium red onion, 
finely chopped, 10 slices tomato, 
halved, 1 cup (8 oz.) sour cream, 10 
whole pitted ripe olives, halved 
 
In a Dutch oven, cook beef over 
medium heat until no longer pink; 

drain.  Stir in the water, tomato sauce and taco seasoning.  Bring to a boil.  Reduce heat; 
simmer, uncovered for 15 minutes.  Place tortilla chips in a greased 15 in. x 10 in. x 1 in. 
baking pan. Sprinkle with Monterey Jack cheese.  Spread meat mixture and sprinkle with 
cheddar cheese.  Bake at 325 for 25-30 minutes.  Top with lettuce and onion. Cut into 10 
servings.  On each piece, arrange two tomato slices for eyes; top each with a dollop of sour 
cream and an olive half.  Serves 10. 
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Educator Resource List 
 
Books 
Bruun,  Ruth Dowling and Bertel Bruun.  The Human Body: Your Body and How it Works, 
New York:  Random House, 1982 
 
Jollands, David. Sight, Light and Color. New York: Arco Publishing, Inc. 1984 
 
Marson, Ron. TOPS Learning Systems:  Light. Oregon, 1991 
 
Martin, Paul D. Messengers to the Brain: Our Fantastic Five Senses. Washington, DC:  The 
national Geographic Society, 1984. 
 
Nespojohn, Katherine.  Animal Eyes.  New Jersey:  Prentice Hall, Inc. 1965. 
 
O’Brien-Palmer, Michelle.  Sense-Abilities:  Fun Ways to Explore the Senses. Illinois: 
Chicago Review Press, 1998. 
 
Parker, Steve. The Body and How it Works. New York:  Dorling Kindersley, Inc., 1992 
 
Pringle, Laurence.  Explore Your Senses:  Sight.  New York:  Benchmark Books, 2000 
 
Sinclair, Sandra.  Extraordinary Eyes:  How Animals See the world.  New York:  Dial Books 
for Young Readers, 1992. 
 
Toney Sara.  Smithsonian Surprises:  An Educational Activity Book. Washington, DC 
Smithsonian Institution Press, 1985. 
 
Websites 
American Optometric Association at www.aoa.org 
 
Exploratorium at www.exploratorium.org 

 
How Vision Works at www.howstuffworks.com/eye.htm 
 
National Eye Institute at www.nei.nih.gov 
 
Neuroscience for Kids at faculty.washington.edu/chudler/neurok.html 
 
Prevent Blindness America at www.preventblindness.org 
 
VSP Get Focused Campaign at www.vsp.com 
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Material Resource List 
Braille Bug Alphabet Cards – American Foundation for the Blind – www.afb.org 
 
Lenses – American Science & Surplus – www.sciplus.com 
 
Optical Illusion Card Deck – U.S. Games, Inc. – www.usgamessystems.com 
 
How to Make Optical Illusion Tricks & Toys book – Sterling Publishing – 
www.sterlingpublishing.com 
 
Visual Simulator glasses – Lighthouse International –www.lighthouse.org 


