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The chameleons sometimes move

their eyes to the sides of their

head, and sometimes move their

eyes at the front of their head.

When do you th ink the

chameleons move their eyes at

the sides and when do you think

they move their eyes at the

front?

Discuss this with your friends

and note your answers in your

notebooks. Go over your answers

after you finish the unit.

We can easily detect the taste of the fruit juice in the glass. However we can not

detect the taste of the glass.

Discuss the reason of this with your friends and note your answers in your

notebooks. Go over your answers after you finish the unit.

In the pictures above which of the hunters has more suitable hunting suit both for hunting and for

his safety. Discuss the reason of this with your friends and note your answers in your notebooks.

Go over your answers after you finish the unit.

Close one of your eyes. Hold two pens at your eye level and try to bring together their tips.

Can you easily do the above activity? Discuss the reason of this with your friends and note your

answers in your notebooks. Go over your answers after you finish the unit.
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All living things encounter internal and external changes. Usually their survival depends on the

correct respond they give to such changes. The living things have evolved different ways in detecting

these changes. Some of them have sensors, or sense organs, that can detect (are stimulated by) the

changes in their environment. Each sense organ contains groups of sensors.

Animals need their sense organs to find food their food. They also need their sense organs to

protect themselves from their enemies and find their way.

Animals perceive the world with their sense organs. Different species look through different

sensory windows, so their views of the world are not the same. Dogs, for example cannot recognize the

colors but they have stronger sense of smell and hearing than humans do. If you have a walk with your

dog while the sun is rising, as you enjoy the amazing view, your dog probably will enjoy sniffing around

the bushes, and listening for the sounds of small animals in the underbrush.
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In this chapter you're going to learn how we detect the changes around us and how we perceive

the sense of touch, the sense of hearing etc. Humans have five sense organs. These are shown in the

picture above.

The ear

The eye

The nose

The

tongue
The skin

OUR SENSE ORGANS AND SENSES

Our Sense Organs and Senses
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5 5.1 A - Eyes

When you begin studying this chapter in class your ears will be hearing your teacher's voice

and your eyes will be seeing pictures and sentences in this book. Have you ever thought how your

eyes function and how you see?

An eye is like a ball full of fluid. Light sensitive cells which detect light are found in the

innermost layer of the eye.

At the front of the eye there is a very thin layer of cells, that protects the eye . This layer

is called

What do we do to keep windscreen clean and to see objects around us clearly as we travel in

the car?

We spray water and clean with wipers. We do a very similar activity for our eyes as well.

The front of the eye is usually washed by tears and cleaned every time we blink. Blinking wipes

away any dust that gets onto the eyes.

conjunctiva.

Insects and spiders have

compound eyes which are

formed by many optical units.

In compound eyes each unit

has its own optical system.

The eyes of insects are 12

times more talented in

spotting moving objects than

human eyes. The eyes of a

human can detect 40 55

vibrations in a second whereas

the insects can detect 260 -

265 vibrations in a second

Did You Know?

1) What is the importance of the conjunctiva

in the eye?

2) Why are our eyes washed by tears and why

do we blink when there is dust in our eyes?

For healthy eyes let's wash our eyes and face
regularly at night and in the morning.

Iris

Pupil

Sclera

eyes Photograph of the vertical
section through the eye.

Tear duct

Tear gland

Tear glands and tear duct
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5.1 B - Eyes; The Energy Changers and Their Structures

Eyes have special nerve cells that change light energy into electrical energy and send electrical

messages to the brain.

The special cells that can be stimulated by changes in the environment (such as touch, light,

hotness) are called receptor cells (sensors). Eyes have receptor cells that can be stimulated by light.

The eyes of a blue whale are

as large as a soccer ball.

Iris

It is the coloured part of the eye.

It belongs to choroid layer.

It controls the amount of light

entering the eye ball.

Yellow spot

It is the most light

sensitive region of the retina.

Pupil

It is a hole that lets light rays

enter the eye. At the front of

the eye, it is the part which

looks black.

Optic Nerve

It carries electrical messages

from the eye to the brain.

Eye Lens

It bends and focuses the

light rays on the retina.

Choroid

It contains blood vessels for

supplying nutrients to the eye.

Sclera

Itis a tough layer that

protects and supports the eye.

Both of the regions are filled with fluid.

These fluids protects the shape of the

eyeball.

1) Write down the parts found in the structure

of the eye and their functions.

2) Rabbits have their eyes at the sides of their

head. What is the advantage of this for them in

nature?

The hunter animals have eyes

at the front of their face

The prey animals have eyes

at the sides of their face

Our Sense Organs and Senses

Did You Know?

Cornea

It is the transparent region of

the sclerotic layer at the front

of the eye. It lets light to

pass through it and enter the eye .

Ciliary Muscles

They change the shape of

the eye lens by their

contraction and relaxation.

Retina

It has the light sensitive

cells (light sensors). It is the

innermost layer of the eye.

Blind Spot

At the part of the retina where the optic

nerve leaves the eye there are no light

sensitive cells. An image cannot be

formed on this region.

Seeing With Double Eyes

Humans and animals can perceive depth and distance
with two eyes easier, however they might be deceived with a
single eye. Our field of vision enlarges with two eyes. In
nature, the animals which are preys have their eyes at the
sides of their head for a wider field of vision. They have
more chance of survival if they recognize their enemies
earlier. Animals which are hunters have their eyes at the
front of their face this allows them to judge the distance of
their prey well. Falcons and tigers for example have eyes at
the front of their face.
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5
While we are looking at an object, the light rays that are reflected from the object pass

through the cornea, the pupil, the lens in order and are focused on the retina where the image is

formed.

5.1 C - Image Formation and Seeing Things

Light rays reflected from an object are bent first by the then by the and

they are focused onto .

The image is formed on the The image on the retina is (inverted) and

.

on the retina turn the image into electrical messages (impulses).

carries these electrical messages to the center of the brain which is

associated with vision.

cornea, lens

the retina

retina. upside down

two - dimensional

Light sensitive cells

Optic nerve

The brain interprets the electrical messages and turns them into the right way up,

three-dimensional pictures. Sense of vision occurs in the brain.

The image of an object lasts

only for 0.1 seconds on the

retina.

In which of the following figures do you think there will be more clear vision?

The image on the

retina is upside down

(inverted) and two

dimensional.

Formation of an Image on the Retina

1) Explain the stages of an image formation

on the retina.

2) How is the image of the following letter on

the retina?

For healthy eyes let us have adequate and balanced diet,

especially include foods rich in vitamin A into our diet.

Did You Know?
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5.1 D - Focusing of Objects at Different Distances on the Retina

·Ciliary muscles contract.

·Eye lens becomes thicker.

·Near object is focused on the retina.

·Ciliary muscles relax.

·Eye lens becomes thinner.

Distant object is focused

on the retina.

·

As people get older the eye

lens loses its flexibility and

the power of accomodation

decreases.

Cataract occurs when the eye

lens becomes opaque. It can be

cured by a simple operation.

We should rest our eyes by frequently

looking far away

1- Why is the ability of lens to change its

shape important?

2- After looking at a distant object what

differences occur in the eye to focus on a near

object?

Focusing a Near Object on the Retina

Focusing a Distant Object on the Retina

In order to be focused on the retina the light rays which are reflected from near objects must

be bent more than the light rays which are reflected from distant objects. To do this the eye lens

changes its shape. The light rays are bent more by a fatter lens.

The shape of the eye lens is changed by the contraction and relaxation of the ciliary muscles.

To focus a near object the lens becomes thicker (fatter), to focus a distant object the lens becomes

thinner.

Do you think that the eye lens should be thin or thick in order to see a near object clearly?

The ability of the eye lens to focus objects at different distances is called 'accomodation'.

Our Sense Organs and Senses

Did You Know?
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5
When you come out from a dark place into daylight, it's difficult to see clearly and it takes time

to get used to the light and see clearly again. Such events remind us that the amount of light falling

onto the retina is important and has to be adjusted.

Light rays enter the eye by passing through a small hole called pupil. Iris enlarges or reduces

the size of pupil by altering its own size. In poor light pupil gets larger to take in more light. In bright

light pupil gets smaller.

5.2 A - Controlling the Amount of Light Entering the Eye

Activity:

Colour Vision

Look at your eyes in the mirror. Notice the sizes of iris and

pupil. Then, close one eye with your hand; look in the mirror with

the other eye. Now, move your hand away and look at your eye that

was closed before. What kind of changes can you see in the eye

that was closed?

Some light sensitive cells on the retina are sensitive to

coloured light.

. The most common colour blindness

is the failure to discriminate between red, brown and green.

In total inability to distinguish between the colours, the

person sees all the colors as grey and shades of grey.

In the absence of any type of these light

sensitive cells the colours cannot be discriminated. This is

called 'colour blindness'

8% of men and 0.4% of women

are colour blind.

Most of the animals are colour

blind

1- Under which conditions and how does the

pupil gets larger or smaller?

2-Explain the possible reason of colour blindness?

For healthy eyes, let us not look at very

bright light with naked eyes.

Pupil is large in poor light Pupil is small in bright light

�People with normal colour

Did You Know?

People with normal colour vision can

see a number '16'. People with one kind of

colour blindness cannot see the number.
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5
Sounds travel in air as waves; just like the waves that occur when we throw a stone in water.

When the sound waves reach the sensors in air as vibrations, the sensors are stimulated and send

electrical messages to the brain.

As you can see in the figure above the ear has

three parts:

Ear flap (the pinna) ear canal and

ear-drum are the structures found in the outer ear.

Ear ossicles and eustachian tube

are the structures found in the middle ear. Eustachion

tube balances the pressure between the middle ear and

the surrounding. It prevents the possible harm of the

eardrum.

Cochlea (coiled tube) and semi-

circular canals are the structures found in the

inner ear.

Outer ear, middle ear and inner ear.

The Outer Ear:

The Middle Ear:

The Inner Ear:

1)Write down the parts of the ear and the

structures found in them.

2)What is the function of the eustachian tube.

3)Try to find out: in which conditions a 'hearing

device' is used and how does it work.

5.3 A - The Ear: Hearing and Balance Organ

Spending a lot of time in noisy places can lead

to loss of hearing.

Ear

drum

Outer Ear Middle Ear Inner Ear

Ear

canal

Ear

Flap

(Pinna)

Stapes

Malleus

Incus
Eustachian

tube

Cochlea

(coiled tube)

Auditory

nerve

Semi-circular

canals

Structures found in ear

Humans can hear the sounds

between 20 20000 Hz, dogs can

hear the sounds upto

1 0 0 0 0 0 H z , b a t s 9 8 0 0 0

Hz,fishes between 3000 4000

Hz and frogs can hear the

sounds upto 50000 Hz..

Ear-nose-throat-head and neck

s u r g e r y s p e c i a l i s t s a r e

specialized in health and curing

t h e d i s e a s e s o f t h e s e

structures.

Ear protectors

can protect our

ears from

loud noises

Did You Know?

ear ossicles



79

1) Explain how do the sound vibrations travel in the

ear and reach to the sensory hairs.

2) Search for the possible causes of deafness.

3) Which structure in ear help us to keep our balance?

4) It is hard to keep our balance after revolving around

for some time. Explain why?

5.3 B - Hearing

Balance

Semi circular canals in the inner ear are the structures that detect movement and help us to

keep our balance. The semi circular canals are filled with a fluid. In the end of each canal there is a

region with sensory hairs. When we move the fluid in the canals also move, the movement of the fluid

bends the sensory hairs and bending stimulates the sensory hairs to send electrical messages to the

brain. The brain interprets these messages and makes us keep our balance during movement.

Sound

Waves

7. Auditory nerve

Brain interprets these

messages and hearing

occurs in the brain

carries the electrical

messages to the brain.

1. Pinna collects the

sound waves and funnels

them into the ear

2.

the ear

the ear drum

Sound waves pass through

canal and reach

. They make

the ear drum vibrate.

3. ear drum

ear ossicles

The increases

the vibrations and passes

the increased vibrations

to the .

4. Ear ossicles

oval window

also increase the

vibrations and pass them to the

.

5. oval window

fluid in cochlea

When the starts

to vibrate the

also starts to vibrate.

6.

the sensory hairs

cochlea

The vibration of the fluid

stimulates in

and they send electrical

messages to the brain.

Sound pollution is one of the

environmental pollutions.

While we are traveling in a car,

our eyes tells the brain that we

are moving but the semi circular

canals tells the brain that we are

stationary. This causes sickness

Hearing

Our Sense Organs and Senses

Did You Know?
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The skin is like a blanket that covers the body. However, the only function of the skin is not to

cover the body, it also keeps the organism aware of the changes in the surrounding by acting as a sense

organ.The outermost layer of the skin is dead. Beneath this dead layer there are millions of sensors

within the skin which sense heat, cold, pressure and pain.

In different parts of our body there are different

kinds of skin sensors in different numbers. The greatest

number and kind of sensors are found at our fingertips.

That's why our fingertips is very sensitive to touch and

other senses. The lowest number of skin sensors

are found in the middle of the back.

The number of the pain

sensors in any part of the

human body are 30 times more

than the cold sensors . The

number of cold sensors are 10

times more than the number

of hot sensors.

1) What is the function of the skin?

2) Write down the sensors found in the skin and

their functions?

3) Our clothes that we are wearing always touch

us but mostly we

do not feel them. Search for the reason of this.

5.4 A - Skin

Free nerve endings

are found near the

surface of the skin.

They respond to pain.

Hair

There are at

the . They are

stimulated by the movement

of the hairs and send

electrical messages to the

brain.

touch sensors

roots of hairs
Sensors that respond to

and are found

close to the surface of the skin.

They make us sense the texture

of the objects.

E.g. roughness or smoothness.

touch

light pressure

Surface of

the skin

Sensors that

respond to coldness

Sensors that

respond to hotness

The pacinian corpuscles respond to

pressure. They make us sense the

pressure that could harm or bruise us.

They are found deeper than the other

pressure detecting sensors.

Structure of the skin

Did You Know?
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Tongue is our sensory organ of taste.

The tongue responds four kinds of tastes. These are sweet,

salt, sour and bitter. The special structures that give us the sense

of taste are called taste buds. On the tongue the taste buds are

found in little grooves.

Only the chemicals soluble in saliva can stimulate the taste

buds. The stimulated taste buds then send impulses to the brain.

The brain interprets these messages and the sensation of the taste

occurs in the brain.

Most taste buds respond to all four kinds of

taste but at a different rate. For example one taste

bud may make its maximum response to sweet, a

lesser response to salt and weak responses to sour

and bitter.

The different types of taste buds are found in

particular areas on the tongue. Taste buds which

make its maximum response to sweet are found at the

tip of the tongue, the ones that make maximum

response to salt and sour are at the sides of the

tongue and the ones that make maximum response to

bitter are at the back of the tongue.

Activity: Put a sugar cube on your tongue and notice how you taste it. Now dry your tongue with a clean

tissue then put a sugar cube on it again. Can you easily taste it.

1) What are the tastes that can be detected

by tongue?

2) Draw the tongue and show the particular

taste areas on it.

3) What are the special structures that responds

to taste on the tongue. There are about 9000 taste

buds on the tongue.

Flies have their taste buds in

their mouth and on their legs.

5.5 A - The Tongue and the Sense of Taste

The smokers have weakened sensation of taste.

Particular taste areas

of the tongue

sweety

salty

sour

bitter

Surface of the tongue

Surface of the tongue

(Magnified)

Taste bud

Little grooves

on the surface

of the tongue

Our Sense Organs and Senses

Did You Know?

salty

sour
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In the nose there are sensors that can detect smell.

Smells are chemicals in the air. The sensors in the nose just

like the taste buds are stimulated by dissolved chemicals.

When we breathe in we direct the chemicals in the air into

our nose. The sensors in the nose are found in the olfactory area at

the top of the nasal cavity. The chemicals that can dissolve in the

liquid which moistens the inside of the nose stimulate the sensors in

the olfactory area to send impulses to your brain. The brain

interprets these electrical messages as different smells.

1. Explain how we smell.

2. Where are the smell sensors in the nose?

3. Try to find out the jobs that people do by

using their sense of smell and taste.

4. Try to find out for what purposes the

animals use their sense of smell. Give

examples.

5.6 A - The Nose and the Sense of Smell

Some insects have smell sensors

on their antennas.

A trained person can distinguish
10,000 different smells. This
number is endless for dogs

The skunk defends itself by
producing an unpleasant smell.
This smell makes skunks one of
the smelliest animals in nature.

Foxes have glands on their feet
that produce a special smell, by
this way they can find their way
back easily.

Sharks can smell a drop of blood
in the ocean.

Nosal cavity and olfactory area

Nosal

cavity

Smell

sensors

Did You Know?

When we taste food we decide if its flavour is good or not. If our nose is blocked, even

though we taste the food with our tongue, we can not enjoy the subtle flavour of the food.

Is there any relation between enjoying flavours of food and a blocked nose?

While we are eating food both smell sensors and taste sensors work together to give us the

flavour of the food.
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Controls the amount of light entering the eye. ___________________

Change its shape to focus light on to the retina _________________

Enables the lens to change its shape. _______________

Contains light sensitive cells. _________________

Carries electrical massages from the eye to the brain. ______________

2) The figures below are the pictures of the same eye at different times.

picture 1 picture 2

Which of the following probably happened between the first and the second picture?

a) The eye blinked.

b) The person went into a darker room.

c) The eye is exposed to bright light.

d) Eye focused on a distant object.

3) Answer the following questions

a) Draw a diagram to show the outer ear, middle ear and inner ear. Show their structure.

b) Which part of the ear collects sound waves?

c) Which parts of the ear increase the vibrations?

d) Which part has sense receptors that are activated by vibration?

4- Look at the graph and answer the questions.
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TEST 5

1) a) Label the parts of the eye in the diagram given below.

b) by using the structures mentioned in the diagram

write down how seeing occur while you are looking at

a picture in a book.

c) Write down which part of the eye performs the following functions.

a) Which part of the body is the

least sensitive to touch? Why?

b) How many touch receptors are

there in 1 cm (a square centimeter)

of a finger tip?

c) There are 50 touch receptors in 1

cm of the forehead. Show this

information on the diagram too.

2

2

160

140

120

100

80

60

40

20

0

160

140

120

100

80

60

40

20

0

back of
hands

finger
tips

arms lips tip of
the nose

Our Sense Organs and Senses
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Learn about the sense of taste and smell of two

animals living in Cyprus. Write down the

similarities and differences between their

senses.

Sense of Taste

Similarities

1) _ _ _ _ _ _ _ _ _ _ _ _ _

2) _ _ _ _ _ _ _ _ _ _ _ _ _

3) _ _ _ _ _ _ _ _ _ _ _ _ _

Differences

1) _ _ _ _ _ _ _ _ _ _ _ _ _

2) _ _ _ _ _ _ _ _ _ _ _ _ _

3) _ _ _ _ _ _ _ _ _ _ _ _ _

Note: Do the same activity for the sense of

smell.

Add some more questions and make an interview

on our ear health with an otologist. Share the

information with your friends and make a poster

for your science corner.

Question 1: how and how often should we clean

our ear?

Answer 1: _ _ _ _ _ _ _ _ _ _

Question 2: What should we do to protect our

sense of hearing?

Answer 2: _ _ _ _ _ _ _ _ _ _

Add some more words to the following concepts

and make a concept map about the eye.

Eye, conjunctiva, cornea, sclera

Iris ............

Dramatize the senses detected by skin to your

friends.

eye

Multiple Intelligence Activities
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Multiple Intelligence Activities

Imagine you are a blind person. Write about your

experiences that might take place during a day.
Think of the popular songs that you know and make

a music collage by writing the sentences mentioned

in them about the sense organs.

“The eye of the tiger”

“......................................”

Symbolize the sense organs and the senses that

they detect. Make flash cards with these symbols.

Write what you have learned about sense organs

and how did you feel in learning these.

...............................................................................................

...............................................................................................

...............................................................................................

The knowledge I learnt about the eye:

...............................................................................................

The feelings that I had in learning these:

The knowledge I learnt about the ear:

The feelings that I had in learning these:

Note: you can play games with your
friends by using these cards.

Our Sense Organs and Senses
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