
WHAT HAPPENS WHEN WE SEE?

QUESTION

Eyes are very complex and sensitive, and work 
in a similar way to a camera. When it is dark, we 
cannot see at all. We can only see when there is 
light. The light has to come from something,  
such as a flame, a light bulb or from the sun.

When we look at an object, light bounces off the 
object and enters our eyes through the pupil. 
This light then passes through the lens of the eye, 
which focuses it to make a clear picture on the 
retina at the back of the eye.

How many nocturnal animals can you  
think of that need good eyesight at night?

There are special cells on the retina called rods 
and cones, which send electrical messages along 
the optic nerve to the brain. The brain then turns 
those messages into images allowing us to see 
the object.

Everything we see reaches our retina as an 
upside-down image. However, the brain is very 
clever and tells us that we see things the right 
way up.

In bright light, the muscles around the 
iris close around the pupils, making them 
smaller and allowing less light in to the 
eye. In dim light, the muscles open up, 
making the pupil larger and letting as 
much light in as possible. Nocturnal 
animals need excellent eyesight at night 
and many have specially adapted eyes. 
Their pupils are able to open enormously 
wide in the dark, and close to no bigger 
than pinpricks during daylight.

HOW THE PUPILS WORK



YOU NEED:
Find out more about how your eyes work by 
making a very simple camera.

Our eyes work in a very similar way to a camera, 
so making one helps explain things. This ‘camera’ 
does not have a film in it, and it does not have 
a glass lens.

1.  Explain which parts of the ‘camera’  
 are  like parts of an eye. 

2.  Why is the image on the tracing  
 paper upside-down?

1.  Cover one end of the tube with foil. Fix the  
 foil with a rubber band.

2.  Cover the other end of the tube with tracing  
 paper or greaseproof paper and fix it with a  
 rubber band.

3.  Make a tiny pinhole in the centre of the  
 foil-covered end of the tube.

4.  Wrap the card around the tracing paper end  
 of the tube. Attach it firmly with sticky tape.

5.  Hold the pinhole up to a light source, such as  
 a bright window, and look for an image on  
 the tracing paper.

• A cardboard tube about 20cm long 

• Baking foil 

• Two rubber bands 

• Sticky tape 

• A piece of card or stiff paper 

• A pin 

• Greaseproof paper or tracing paper

DO-IT-YOURSELF CAMERA

TASKS

PUT YOUR ‘CAMERA‘ 
TOGETHER LIKE THIS

6.  You will see an upside-down image on the  
 tracing paper. Light has passed through the  
 tiny hole in the foil and produced the image.

7.  Try using tubes of different lengths to see  
 how this affects the image.



MAKING LIGHT CHANGE DIRECTION

MIRRORS

WATER

Light always travels in straight lines, so it cannot 
normally go round objects or corners. But we can 
make light change direction.

One way to bend light is to reflect it. If you shine 
a light straight at a mirror, it bounces straight 
back. If you shine the light at an angle, the light 
will bounce off at the same angle.

Mirrors are not the only way of bending light. 
Light can also change direction when it moves 
from one material to another. One example of 
this is when light passes from air into water. 
Light can make things look nearer the surface 
than they really are.

Q.  Mirrors are very useful for all kinds  
 of things. How do you use mirrors  
 and when are they useful?

Q.  What other materials can you think  
 of that can change the direction  
 light travels?



Q.  What types of objects do we use  
 microscopes and telescopes to look  
 more closely at?

USING LENSES MAKING THINGS LOOK BIGGER 

LONG DISTANCE LOOKING

Lenses are made from transparent materials, 
such as glass or plastic. Depending on how we 
want to bend light, the lenses are made fatter 
or thinner to make the rays of light meet at one 
point. This point is called the focus.

We see images clearly at the point of focus. The 
lenses in our eyes focus images on our retina. 
By looking through other types of lenses, we 
can make objects appear larger and nearer, or 
smaller and further away. This is what happens 
when we wear glasses – but there are other 
types of lenses too.

Very often, we need to study something more 
closely, so we want to make it look bigger. A 
magnifying glass can help us do this. If we want  
to look at something in even more detail, we can 
use a microscope to make it even larger.

Telescopes and binoculars bend rays of light 
to make far away objects seem much closer. 
A camera’s lens focuses the image you want 
to photograph onto the film inside. You can 
change the position of the lens to focus on 
different objects at different distances away.



LIGHT

FOOTBALL OR RUGBY BALL?

If the shape of the eye is round like a football, 
rays of light are able to focus perfectly on the retina.

Just as people are different in many ways – taller 
or shorter for instance – so are our eyes. In most 
cases these changes do not affect the way we 
see (just like having bigger feet doesn’t affect 
our ability to kick a ball), but there are times 
when the size and shape of our eyes can affect 
their ability to focus correctly. However, if the 
eyeball is shaped more like a rugby ball, the rays 
of light do not focus exactly on the retina, causing 
long- or short-sightedness. These are the most 
common reasons why people wear glasses or 
contact lenses.

Light
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SHORT SIGHT

LONG SIGHT

Short sight occurs when the eyeball is too long, 
causing images to focus in front of the retina. If 
you are short-sighted, you can usually see things 
more clearly the closer they are to you. Objects 
that are a long way off look fuzzy. We use concave 
lenses to correct this. Concave lenses are thicker 
at the edges than in the middle.

Long sight occurs when the eyeball is too short. 
This means that images focus behind the retina. 
People who are long-sighted have no trouble 
seeing things in the distance, but objects close 
up are more blurred. We correct long-sighted 
vision with convex lenses, which are thicker in  
the middle than at the edges.

Eyes are very complex and sensitive, and work 
in a similar way to a camera. When it is dark, we 
cannot see at all. We can only see when there is 
light. The light has to come from something,  
such as a flame, a light bulb or from the sun.



HAVING YOUR EYES TESTED
Do you know how good your own eyesight is? 
The best way to find out is to visit your opticians 
and have an eye test. Eye tests are carried out 
by an optician who has spent four years training 
to examine eyes. Opticians use lots of tests to 
find out how well you can see. They use lights  
to look into your eyes to check how healthy 
your eyes are.

To help find out how well you are able to focus 
on close and distant objects, the optician uses an 
eye chart. The letters on the chart are in different 
sizes, going from large at the top to very small at 
the bottom. People see how far down the chart 
they can read before the letters are too small to 
see. When an optician tests young children, they 
use charts with pictures instead of letters.



Opticians use eye charts to help  
check how well we can see things  
from a distance. The letters on  
a chart start off big and get  
smaller and smaller.

A
XO

T HV
RXAU

STMY I
EOGK Z H

MAKE YOUR OWN EYE CHART
First write out your sentence or poem made up 
of 36 letters, writing one letter in each of the 
boxes in the pyramid below. So it looks like an 
eye test chart.

Next, copy your design onto a larger piece of 
paper, starting off with a very big letter on the top 
line, making the letters smaller as you go down, 
with the smallest letters on the bottom line.

When you have finished, pin the eye chart to the 
wall and see how many of your friends can read 
all the letters, first from six metres away and then 
from three metres away. If any of your friends 
wear glasses, find out what happens if they take 
them off before trying to read the eye chart.



YOUR EYES ARE PRECIOUS 
- SO TAKE CARE OF THEM!

IF YOU ALREADY WEAR 
GLASSES, HERE ARE SOME 
TIPS FOR TAKING CARE  
OF THEM:

TOP 
TIPS

• Never poke things into your eyes,  
 not even fingers.

• Never play with strong chemicals, like   
 washing-up liquid, washing powder or   
 bleach. Getting these in your eyes can be  
 very dangerous.

• Never throw sand or dirt in anyone’s face.

• Never look straight at the sun – not even   
 through dark glasses. The bright light from  
 the sun can burn your retina.

• If an optician suggests you need to wear   
 glasses – wear them!

• Always wear sunglasses in bright sunshine.  
 Make sure an adult checks that the sunglasses  
 block out the sun’s harmful rays by asking  
 an optician.

• Always wear safety glasses when you handle  
 harmful substances.

• Glasses should always be taken off with  
 both hands to stop them bending out  
 of shape.

• Don’t put glasses face down onto any   
 surface as this may scratch the lenses.

• Always keep glasses in their case when  
 you  are not wearing them.

• Clean glasses every day to make sure  
 you  can always see clearly.



LIVING WITHOUT SIGHT
Blind people cannot see at all, or they may  
only be able to tell the difference between dark 
and light. Others, who can see just a little, are 
called ‘partially-sighted’. People who cannot see 
well have other ways of helping themselves get 
around. They must rely on other senses such as 
touch, sound and smell.

Blind and partially-sighted people use a system of 
raised dots called Braille to help them read. They 
feel the pattern of the dots with their fingertips. 

There is a pattern of dots for each letter which 
make up the words. Most blind people use white 
sticks to help them get around. Some blind 
people also have specially trained dogs, called 
guide dogs, to help them lead normal lives.



HAVE YOU EVER WONDERED  
HOW WE SEE IN COLOUR?
Most people take colour for granted but  
many animals, including dogs, and even  
some humans can’t see in colour the way  
most people can.

Our ability to see colours depends on the  
light-sensitive cells in the retina, called rods  
and cones. The rods are arranged around the 
edge of the retina and are sensitive to dim 
light. Next time you’re outside at night, notice 
how some of the stars disappear when you look 
directly at them, but reappear when you look 
slightly to one side. This is because their dim  
light can only be picked up by the rods in  
your eye, which aren’t right in the centre of  
your retina.

The cones are sensitive to bright light and, 
importantly, colour. They are positioned right  
in the centre of the retina. That’s why when  
you want to see what colour something is, 

you look directly at it. It’s much more difficult  
to tell what colour something is if you can only  
just see it out of the corner of your eye.

There are a lot more rods in the eye than  
cones - there are about 120 million rods  
and six to seven million cones. 



COLOUR BLINDNESS
Some people’s cones don’t work properly,  
which means that they can’t see colour at all.

Fortunately, it’s quite rare. A much more  
common form of colour-blindness mixes up  
reds and greens.

About seven men in every 100 and four women in 
every 10,000 have this kind of colour-blindness, 
but it doesn’t usually cause them any problems.

Imagine the world with no colour. Traffic lights 
might be confusing and rainbows wouldn’t be 
nearly as impressive!

The test on the poster shows you whether  
colour-blindness affects your vision.

Q.  What other situations  
 can you think of where  
 being able to see in  
 colour is important?



OPTICAL ILLUSIONS
As you know by now, light is reflected by objects 
and enters the eye, which then turns it into 
messages that the brain turns into the image  
that we see. What your brain tells you you’re 
seeing often depends on what it expects to see.

Are the horizontal lines parallel or sloped?

Concentrate on the central black dot for 
sometime and the surrounding halo seems  
to disappear.

How many legs does the elephant have?

Sometimes though, your brain can be tricked into 
thinking that it sees one thing when it is actually 
seeing something quite different. Optical illusions 
are a good example of this. Try fooling your brain 
by looking at some of these optical illusions.

How many black dots can you see?



PUT A LION IN A CAGE
YOU NEED::
• Some glue or a stapler

• Two circles of stiff white card  
 about 8cm in diameter

• A pencil

When we look at an object, an image of it forms 
on our retina. The cells in our retina continue to 
see this image after the object has gone.

This happens only for a fraction of a second, 
but because of this, we do not notice tiny gaps 
between seeing two objects.

The images appear to run into one another.  
Here are two ways to explain this:

1. Draw a picture of a lion (or another  
 animal) on one of the circles…

2. …and a cage on the other circle.

3. Glue or staple the circles near the top of  
 the pencil so that you can see the lion on  
 one side and the cage on the other. Make  
 sure the circles fit tightly.

4. Roll the pencil between your hands so  
 the circles spin very fast.

5. What do you see? Why do you think  
 this happened?

JUMPING JACK
Making a flick book is an easy way to draw 
moving pictures. It’s very similar to how cartoons 
are made. To make your own, you’ll need a small 
notebook or a pad of notes (e.g. Post-It notes):

1. Start with the back  
 page. Draw a person  
 getting ready to jump  
 in the air.

2. Working back, draw   
 the same person on  
 each page, a little higher  
 in the air each time.

3. Around the middle of   
 the book, start drawing   
 the person coming back   
 down again.

4. When you have finished   
 the book, flick the pages  
 very fast from back to  
 front. Watch your person  
 jump up and down.



SELF-CLEANING EYES

HAVE YOU EVER THOUGHT 
ABOUT HOW MANY TIMES  
YOU BLINK IN A DAY?

Every time we blink our eyelids spread tears 
across the eyeballs to keep them clean and moist. 
Extra tears drain away through tiny holes in the 
corners of our eyes. If we did not blink our eyes 
would dry out, and dust and grit would make 
them hurt. Usually, we blink several times a minute, 
but if we are concentrating, such as when we  
use a computer or watch TV, we blink less often.  
This makes it more important to take a break  
and rest your eyes.

Your eyes actually clean themselves! The tear 
fluid in your eyes washes out most dust and 
dirt. If you get something in your eye, just blink,  
and often it will soon wash away. If this doesn’t 
solve the problem, ask an adult for help. 

ALWAYS ask for help AT ONCE if you get 
anything dangerous in your eyes and wash 
them out with lots of clean, cool water.

Choose a partner in your class  
for this experiment:

Count how many times your  
partner blinks in one minute.

Now work out how many times  
he or she will blink in an hour.

And now calculate how many  
times in a day. 

And how many times in a year.



DID YOU KNOW?

The colour of a person’s eyes usually depends on 
their parents’ and grandparents’ eye colouring. 
Brown and blue are the most common, but many 
people have eyes that can be described as grey, 
green or hazel.

Carry out a survey about eye colour among  
the people in your class, your friends and 
your family:

• What is the most common eye colour?
• What is the most common colour for girls?
• What is the most common colour for boys?
• What else can you find out using your data?

The shade of a person’s eyes is the result of 
pigment in the iris. Pigment is the natural 
colouring material that gives colour to skin  
and hair – the more pigment there is,  
the darker the colour.

People with blue eyes have less pigment in their 
iris. The blue we see is actually the colour of the 
blood vessels in the iris. In brown eyes there is 

more pigment, which hides the underlying blue 
colour. Different amounts of pigment result in  
all the colours between blue and brown.

People from hot countries where the sun is bright 
often have more pigment to protect them, which 
can make their eyes very dark. Sometimes a 
person can have one brown eye and one blue eye, 
but this is rare.

Name Boy/girl Eye colour Colour of  
mum’s eyes

Colour of  
dad’s eyes



THE ANCIENT WORLD

1000AD 13TH CENTURY

DID YOU KNOW?

DID YOU KNOW?

Nobody really knows who invented glasses, but 
we do know that although the Greeks and Romans 
were pretty smart (they built roads and machines 
and invented democracy), they used slaves to help 
them when their eyesight was poor.

At the end turn of the first millennium, the reading 
stone, what we know as a magnifying glass, was 
developed. It was a segment of a glass sphere 
that monks placed against manuscripts to magnify 
the letters.

Records suggest that eyeglasses were invented  
in Europe, possibly in Pisa in Italy at about this 
time. The English philosopher, Roger Bacon, 
studied ‘optics’ and recommended the use  
of crystal or glass to aid reading.

Nero, the Roman emperor, was fond of watching 
gladiators battle it out. It is said that he held up  
an emerald to his eye while he watched.

Roman statesman and  
writer, Seneca, claimed  
to have read all the books  
in Rome by looking through  
a glass globe of water that  
had a magnifying effect.



17TH AND 18TH CENTURY

19TH CENTURY

While Galileo had looked to the stars in perfecting 
the telescope, Leonardo da Vinci had taken some 
time out to sketch and describe the first contact 
lenses. At the same time, eyeglasses were now 
becoming a hot fashion accessory across Europe.

Glasses began to take on a familiar form. The 
monocle, first known as the eye ring, was 
introduced into English society, followed  
closely by the ‘lorgnette’ and then in the  
1840s the ‘pince-nez’.

DID YOU KNOW?

DID YOU KNOW?

DID YOU KNOW? DID YOU KNOW?

Galileo first pointed a telescope at the stars in 1609, 
but many earlier versions of this instrument have 
been found in Egypt and Asia. Galileo’s telescope 
was about four centimetres in diameter and what 
he saw through it helped him to prove that the 
Earth travels round the sun.

Scientists using modern technology are now  
able to provide partial sight to the totally blind. 
With new advances being made in materials, 
methods and techniques, the future of eyecare  
is in safe hands.

Edward Scarlett, an optician in London, added 
rigid sidepieces to glasses to rest on the ears. 
Prior to this, silk ribbon, or even string was used 
to steady the glasses on the wearer’s face. In 
the 1840s, the astronomer Sir John Herschal, 
suggested that glass could be ground up to fit 
exactly the contours of the eye. In 1887, Aldolf 
Fick invented the first (and most painful!) glass 
contact lens. By the late 20th century, contact 
lenses came in many forms, including tinted  
and disposable.

In 1784, American President, scientist and 
inventor, Benjamin Franklin, found his eyesight 
was becoming troublesome. He needed glasses 
for everyday use and to save time and energy he 
cut two sets of spectacles in half and promptly 
invented bifocals.



SEE IF YOU CAN FIND OUT THE  
ANSWERS TO THESE QUESTIONS:
1.  Which animal has the largest eyes?

 A. Giant squid
 B. Koala
 C. Owl

5.  Eating carrots will improve your vision.

 A. True
 B. False

2. What is the average lifespan of an eyelash?

 A. A week
 B. Two months
 C. Five months

6.  If a person goes blind in one eye, how  
 much of their vision would they lose?

 A. One fifth
 B. One third

7.  How many eyelids do camels have?

 A. One
 B. Two
 C. Three

8.  How many of its own feet can a donkey  
 see at the same time?

 A. Two
 B. Three
 C. Four

9.  What shape are a goat’s pupils?

 A. Round
 B. Triangular
 C. Rectangular

10. Snakes keep their eyes open  
 when they are asleep.

 A. True
 B. False

 Answers:
 1.A  2.C  3.A  4.A  5.B  
 6.A  7.C  8.C  9.C  10.A

3.  Sharks have very good eyesight; they can  
 see extremely well at night and can even  
 see colours, especially yellow and orange.

 A. True
 B. False

4.  Animals with eyes on the left side of their  
 head are known as sinistral. 

 A. True
 B. False


