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Color vision problems are often misunderstood by parents, 
care-givers and teachers. Our kit is designed to give you the 
tools to make a primary diagnoses and to teach students of any 
age how we see colors and give children with normal vision 
and color blind students an opportunity to experience color 
from a whole new perspective!

Our ability to see colors is not unlike our ability to use any 
of our other senses. Some people have amazing hearing; 
others have a remarkable sense of smell; and some people 
have extremely sensitive touch. Our ability to perceive colors 
also ranges from person to person. While some people can see 
incredibly small differences in hues and tones of the same 
color, others may have trouble distinguishing one color from 
another. Our kit will help you determine who has color 
deficiency perception and let normal-sighted students 
experience what it’s like to be color blind!

Let’s begin by understanding the causes of color blindness:

Did you know...? Color blindness is usually thought of as a 
disability, however, some people with color vision difficulties 
are better at seeing through camouflage and can often see 
better in the dark, especially for the first five or six minutes!

Color blindness is usually a genetic disorder that people 
have from birth; however, it can be caused later in life by brain 
or eye injuries.

Humans can see because of two specialized types of cells 
in the human eye, rods and cones. Rods are active at night or in 
low light conditions while cones work in daylight or in bright 
light environments.

There are three subcategories of cones which we use to 
see in bright light conditions. Each of 
the three types of cones contains a 
different pigment. If you imagine a 
color spectrum or rainbow, the colors 
blend from violet at one end to red at 
the other. Individual colors have 
individual energy wavelengths. The 
pigments in the cones absorb a small 
range of these wavelengths. One 
pigment absorbs the long wavelengths 
starting from red. The next pigment 
absorbs the middle wavelengths of 
yellow and green. The last pigment 
absorbs the shortest wavelengths of 
blue and purple.

Did you know...? Some animals 
can see colors we cannot. The 
pigments in their cones can absorb 

ultraviolet light. The honey bee has remarkable color vision 
which it uses to detect the nectar in flowers which are 
elaborately colored. The mantis shrimp probably has the best 
vision of all animals: It can see ultraviolet, infrared and 11 or 12 
primary colors as opposed to the human ability to see only 
three! The difference is the pigments these animals have in 
their cones.

A person with normal color vision has overlapping areas 
where the pigments see common colors. The color blind 
person has no pigment overlaps and cannot see the colors in 
between the gaps. Note: Color blindness can also be caused by 
brain or eye injuries in which case the cones may be normal, 
but the brain may not be able to interpret the information.

There are three different types of color blindness:

1. Monochromacy or total color blindness: In this condition 
there are no cones or a massive deficiency in the pigments 
within the cones. People with this condition cannot see colors. 
In addition, they are usually very sensitive to light and have 
poor vision in general. This condition is very rare.

2. Dichromacy or partial color vision: In this condition, one 
of the pigments is missing or deficient. Usually red appears 
dark. This is a rare condition.

3. Anomalous Trichromacy is common and occurs in 7-10% 
of males. The red pigment is affect so the colors around 
red/green are difficult to perceive. Many people who have this 
condition don’t even know it. They manage very easily; they 
just have a hard time naming colors close to red on the color 
spectrum because those colors all have a bit of muddiness to 
them. Color filters and specially colored contact lenses can help 
them pass color blind tests. Likewise, programs are available for 
computers to re-calibrate the screen so color blind people can 
see colors more “normally”.

Most color blind people are diagnosed when they are 
given an Ishihara test. With this test, a disc of colored dots 
contains a number. People with normal vision can easily 
distinguish the number, but because color blind people see a 

subtle shift in color, the dots that make up 
the number become confused with the 
background colors. The result is that color 
blind people cannot see the number.

The goal with our kit is to help 
teachers initially diagnose a problem with 
color perception. Instead of numbers, we 
have used shapes. These shapes are 
appropriate for younger children who have 
not yet learned numbers. We’ve included 
a sheet with all the shapes on it. Children 
can either describe the shape they see 
(how many sides it has, etc.) or point to it 
on the sheet. Some of the shapes are easy 
to see while others present more of a 
challenge.

Here are the corresponding shapes 
for each of 
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the 16 cards:

If your students can see all of these shapes, then they have 
normal color vision. Note: Some children may have difficulty 

A1 Circle A9 Triangle

A2 Oval A10 Arrow

A3 Leaf A11 Diamond

A4 Tear Drop A12 Happy Face

A5 Pentagon A13 Check Mark

A6 Moon A14 Heart

A7 Star A15 “X”

A8 Apple A16 Square

concentrating on the task and may not identify the shapes 
correctly even though they are not color blind. For these 
children, turn it into a game! Hold out three cards and ask them 
to point to a specific shape. For example, hold out A1, A9 and 
A16 and ask them to pick the circle card. Repeat this game with 
other cards and other shapes.

Once you have discovered that a child has a problem with 
color vision, have the child professionally tested or advise the 
parents or care-givers to test the child. It is important to 
diagnose abnormalities with vision as early as possible. We will 
give you tips and techniques for working with color blind 
students on page 3.

The second element to the Color Vision Perception Kit 
involves the reverse side of the tester cards and the plastic 
color filter sheets. These cards are intended to show normally 
sighted students what it feels like to be color blind in a positive 
and engaging way.

Hand out the scribble cards to students and ask them to 
identify the shape buried within. Some students may be able to 
clearly see a shape, while others will struggle and may not see 
it. Explain to students that just like the dots on the reverse side 
of the card, the scribbles hide and deflect the underlying 
shape. Give the students the plastic color filters. They can 
experiment with laying different colors over the scribbles to see 
the effect. The intention is that the students will use the color 
filter that matches the scribble. For instance, they will use the 
red filter on the red scribbles. The image will then pop out even 
for color blind students. For the multicolor scribbles, lay several 
filters over top to make the image appear more obviously. 

Experiment with layering several filters on top of each other for 
all of the images. Do they appear more clearly or are they still 
hidden?

These color filter sheets will help color blind children see 
some of the images hidden in the dots. Lay the filter over top 
and it blocks out some of the light frequencies that “hide” the 
image from the color blind students allowing them to see the 
shape.

The image hidden in the scribbles is the same image 
hidden in the dots on the reverse side of the card.

The final element of our kit is the photo cards. Our goal 
with these cards is to present normally sighted children with a 
clearer picture of what their color blind friends see. There are 
two versions of each image. The photo with the solid border is 
the normal version of the image. The stripped card represents 
what a color blind person sees.

We’ve altered the images to represent three different 
forms of color blindness. Here is more information about each 
one:

Deuteranopia: The cones in the eye that are sensitive to 
medium light wavelengths are missing. Medium light 
wavelengths make up reds and greens. People with 
Deuteranopia have a hard time distinguishing greens. Instead 
of being able to distinguish 7 different colors in this range, 
they can only see 2 or 3. This is the most common form of 
color blindness.

Tritanopia: This is a very rare form of color blindness. It 
occurs when the cones that are sensitive to the very short light 
wavelengths are completely missing. The result is that they 
cannot see blues or yellows.

Protanopia: Like Deuteranopia, this affects the cones with 
sensitivity to the medium wavelengths. Instead of having 
difficulties with green, people who suffer from Protanopia have 
a hard time with red.

Deuteranopia               

Tritanopia                  

Protanopia
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Helpful Tips for Teachers

Imagine a time when you were learning your letters and 
numbers. Whether this was at home or in pre-school, it was the 
first step on a long educational journey. Soon came shapes and 
colors. Imagine that you could easily deal with letters, numbers 
and shapes, but had a very hard time with colors. Many of 
them looked the same to you. Instead of realizing immediately 
that you could not see the colors, friends, parents, care-givers 
and even teachers became frustrated with your failure to learn. 
Some may even have ridiculed you for being slow or found 
your problem funny.

If you’re teaching a class with at least 14 boys, chances are 
that at one of them is color blind. Being sensitive to the 
condition is important to ensure success for each of your 
students.

Today’s world is filled with important colors. In hospitals 
we are told to follow the blue line to the waiting area and the 
purple line to the examination rooms. What if these two lines 
looked the same? In school we are given color-coded learning 
material. We’re told to draw a line from the brown dog to the 
blue ball which is right over the red ball and under the green 
ball. What if these three balls looked the same? Even 
medications are distinguished by color. What if we are told to 
take the purple pill every day and the blue pill every other day? 
If they both look like they have the same color, how are would 
we know what to do?

Color blindness presents many challenges that the 
normally sighted person never even think about. It can hamper 
our performance in school, it can exclude us from certain types 
of jobs and it can cause frustration and confusion. And that’s 
even before we discuss getting dressed in the morning!

It is important to learn colors and many color blind children 
will be able to learn many different colors. Usually, they will 
have trouble with colors in a cluster around a specific area of 
the color spectrum. For instance, purple, lavender, violet and 
blue may all appear to be the same. Likewise, red, orange, 
green and yellow may be confusing. But with the exception of 
learning names for all the colors, you can gently help your 
color blind students to succeed in your classroom.

Here are a few techniques:

• Test students to determine who is color blind. If you use 
the resources in this kit, you will have a pretty good idea of the 
children who need further, professional testing. If resources are 
not available in your school, advise the child’s parents or care-
givers to have the child tested as soon as possible. Whenever 
possible, test children before teaching the names of colors or 
using color-coded material in your classroom.

• After testing, when you are aware that one or more of 
your students are color blind, you can adjust your teaching 
techniques to meet their individual needs as necessary.

• When teaching colors use solid color swatches. Solid 
patches are easier for color blind students to see on their own. 
Patterns can become impossible to perceive. If the colors are 
close on the spectrum, they may appear to the color blind child 
as the same color.

• When teaching the colors, start with the primary colors. 
Most children, even color blind students, should be able to 

identify the three primary colors. Next move onto purple, 
green and orange. Again, all children should be able to 
distinguish these colors when pictured alone, i.e. not in a 
pattern. Once you get onto subtle color differences which may 
still be obvious to you and the other students in your class, 
color blind students will have a problem. Understand that they 
do not see the color in the same way as you do. Share this 
message with students and let them know that not accurately 
perceiving colors is a physical issue and has nothing to do with 
their ability to be excellent students.

• Give students color tips! Teach them the “right” colors 
for common objects. They will use this information during art 
class. Children love to paint scenes. Teach them that the sky is 
blue and the grass is green. The more information they have 
about colors, the more accurate their artwork will appear.

• Label crayons, markers, paints and other materials in 
your art center. Not only will this greatly help the color blind 
student, it will also reinforce vocabulary for all of your 
students.

• Use white chalk on chalkboards or black markers on 
whiteboards. Using different colors can create confusion for 
the color blind student. If you need to highlight certain things, 
draw circles or boxes around them rather than drawing them in 
different colors.

• If you are using colored worksheets or textbooks, 
photocopy specific pages that use color to signify important 
information. Sometimes photocopying the page is all that’s 
necessary for the color blind student: The shades of grey will 
guide them in understanding the information. If that doesn’t 
work, circle important information.

• If you are working with color-coded resources and there 
is no other way to indicate important information to students, 
write the name of the color on the material.

• There are times when you need to give children 
standardized tests. If these tests contain information that a 
color blind child would not be able to perceive, such as charts 
or graphs, label the information with the name of the color.

• Teach normally sighted students what it’s like to be color 
blind. Use the contents in this kit to help children “see” what 
it’s like to be color blind.

• Educate students about the nature of color blindness 
and specifically about the sensitivity of the pigments in the 
cones of the eye’s retina. You may even suggest that color 
blind people may have an advantage in some cases where 
camouflage is used. Once children are aware that it is a 
physical condition, they will be less likely to tease their friends 
who suffer from it.

Finally, even though teachers use more and more color coded 
educational materials, color blind and normal vision students 
achieve about the same degree of success in school and in life 
in general. The color blind student devises their own 
techniques to deal with their struggles. They may resist art or 
avoid situations when recognizing color is essential. However, 
even though they may succeed as well as other students, it can 
be unnecessarily frustrating and embarrassing for a color blind 
student to go through life undiagnosed. Help these students 
by being sensitive to the issue and advocate early testing.
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