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 Remember receptors are found in the different 
sense organs in the body.

 The different receptors are sensitive to different 
stimuli.

 The stimuli are light, touch, taste, sound, pain, 
temperature and heat and cold.

 The receptors can pick up the changes in the 
environment which are the stimuli.

 The receptors then convert the stimuli to nerve 
impulses.

 The impulses are then carried to the brain.



 The impulse are interpreted in the brain.
 The body is then able to respond to the stimuli, which 

are the changes in the environment.
The list below shows some of the receptors and their 

location in the body…

1. The skin has receptors for temperature, pressure 
and pain.

2. The tongue has the receptors for chemicals 
(taste).  These receptors are found in the taste buds.

3. The nose contains the olfactory organ.  The 
olfactory organ also contains the receptors for 
chemicals (smell).



4. The major functions of an ear are hearing and 
balance.

5. The cochlea in the ear contains the organ of 

corti which contains the receptors for sound.

6. The sacculus, utriculus and the 
semi-circular canals in which the 

receptors for balance are found.

7. The photoreceptors in the eye are the light 

receptors.



 The eye is found in a 
bony cavity in the 
skull.

 This cavity is called the 

orbit.

 The orbit offers the 
eye protection against 
mechanical injury.

 Fat and connective 
tissue are found 
between the eye and 
the orbit. Position of Eye in Skull

orbit



 This tissue also 
provides protection.

 The front of the eye is 
protected by the 
upper and lower 
eyelids.

 The eyelids have 
eyelashes.

 The eyelids together 
with the eyelashes 
prevent foreign 
objects from entering 
the eye.

Front of Eye showing 
Eyelids with eyelashes



 A tiny membrane called 

the conjunctiva
protects the exposed 
part of the eye.

 The eye also has glands 
called the lachrymal 
glands.

 These glands secrete 
tears, which keep the 
conjunctiva moist , 
remove dust particles 
and destroy bacteria.

Front of Eye



 The eye is held in 
position by 3 pairs of 
muscles.

 The muscles enable the 
eye to move about as 
required.

Adaptation for movement:
1. The 3 pairs of muscles 

can turn the eye to look 
at objects over a wide 
field of view.

Muscles of the Eye



The eye is made up of 
the following parts…

1. The wall and 

2. The parts within 
the eye.

We shall look at each 
of these parts.

Internal structure of the eye



The Wall of the Eye:

 The wall of the human 
eye is made up of 3 
layers.

 These are…
1. Outer sclera
2. The middle choroid 

and 
3. The inner retina.
We shall look at each of 

these 3 layers in 
detail. Internal structure of the eye



The Sclera:

 This is the outermost 
layer of the eye.

 It is tough and non-
elastic, meaning that 
its shape does not 
easily change.

 It opaque in colour.
 The sclera continues 

in the front of the eye 

as the cornea. Sclera with cornea



 The cornea is disc-shaped.

 It is transparent in colour.

Functions of the Sclera:

1. It maintains the shape of the eye.

2. It protects the inner parts of the eye

3. As the cornea it allows light to enter the eye.

4. As the cornea it also plays a role in refracting 
the light so that it falls on the correct spot on 
the retina for clear vision.



 Explain how the sclera is adapted for its functions.



 The sclera is tough and non-elastic, thus 
protecting the inner parts of the eye.

 The sclera is the outer most layer therefore it is 
able to protect the inner parts of the eye.

 The cornea is transparent to allow light to pass in 
to the inner parts of the eye.

 The cornea is present to allow for refraction of 
light.



2. The Choroid:

 This is the middle 
layer of the eye.

 It contains a large 
number of blood 
vessels.

 It also has a brown 
pigment.

 The choroid is 
continuous with 
ciliary body and the 
iris.

Choroid with ciliary body



 The ciliary body 
contains the ciliary 
muscles.

 There are 2 ciliary 
bodies.

 The suspensory 
ligament arises 
from the ciliary body.

 There are a pair of 
suspensory ligaments.

Diagram showing the 
suspensory ligaments



 The iris gives the eye 
its colour.

 The iris maybe coloured 
blue, brown green etc.

 An opening is found in 
the centre of the iris.

 This opening is called 

the pupil.

 The iris contains circular 
and radial muscles. Circular and radial muscles 

of the iris



Functions of the Choroid:

1. The choroid prevent refection of light within 
the eye, because the brown pigment absorbs 
the light.

2. The suspensory ligaments hold the lens in 
position.

3. The ciliary muscles can alter the shape of the 
lens for near and distant vision.



4. The circular and radial muscles of the iris alter 
the size of the pupil.

5. The pupil can control the amount of light that 
enters the eye by altering its size.



Explain how the choroid is adapted for its functions.



 The choroid has the brown colour to absorb light 
to prevent reflection of the light within the eye.

 The iris has radial and circular muscles which alter 
the size of the pupil.

 The pupil size can be altered to control the 
amount of light entering the eye for bright and 
dim light vision.

 The ciliary muscles play a role is altering the shape 
of the lens to allow for clear near and distant 
vision.

 The suspensory ligaments hold the lens in 
position.



The Retina:

 This is the inner most 
layer of the eye.

 It is the light sensitive 
layer of the eye.

 It contains light 
receptors.

 These receptors are 
called rods and cones.

The Retina



 The rods are responsible 
for dim light vision.

 The cones are 
responsible for bright vision.

 The nerve fibres from the 
rods and cones leave the 

eye as the optic 
nerve.

 The optic nerve carries the 
impulses from the rods and 
cones to the brain.

Retina



 In the centre of the 
retina there is a small 
depression with a 
very high 
concentration of  
cones only.

 This area is called the 

yellow spot.

 It is the area of 
clearest vision.

Position of yellow spot



 There are no rods and 
cones in the part of 
the retina in front of 
the optic nerve.

 This spot is called the 

blind spot.

 It is not sensitive to 
light because it does 
not contain any light 
receptors.

Position of Blind Spot



Functions of the Retina:

1. Images are formed on the retina because it is 
the light sensitive area of the eye.

2. The rods enable us to see in dim light, while

3. The cones enable us to see in bright light and in 
colour.



Explain how the retina is adapted for its function.



 The retina has rods and cones which are able to 
pick up the stimulus of light.



TERM:

Yellow spot

DEFINITION:

Area of retina with clearest 
vision, with highest 
concentration of cones

USE IN SENTENCE:

The area of clearest vision 
on the retina is called the 
yellow spot.



TERM:

Blind spot

DEFINITION:

Area of retina with no rods 
and cones

USE IN SENTENCE:

The area of the retina that 
is not sensitive to light is 
called the blind spot



The Structures within the Eye:

The following structures are found inside the eye:

1. The lens

2. The aqueous humour

3. The vitreous humour

We can see these structures on the next slide.



Vitreous humour

Aqueous humour

Structure of the Eye



Now lets discuss each of 
these parts in some 
detail.

1. The lens:

 The lens is found 
behind the iris.

 It has a biconvex 
shape.

 It is transparent in 
colour.

 It is also elastic.
Position and shape of lens



Functions of the Lens:

1. It makes near and distant vision possible by 
altering its shape.

2. The lens refracts light so that it falls on the 
perfect spot on the retina for clear vision.



Explain how the lens is adapted for its functions.



1. The lens is elastic so that it can alter its shape 
for near and distant vision.

2. The lens is transparent to allow light to pass 
through.

3. The lens can refract the light so that it can fall on 
the perfect position on the retina for clear 
vision.



TERM:

Refract

DEFINITION:

Refers to the bending of 
light 

USE IN SENTENCE:

Light must undergo 
refraction so that it can fall 
on the correct spot on the 
retina for clear vision.



TERM:

Rods

DEFINITION:

Refers to light receptors 
found on the retina that 
are responsible for dim 
light vision.

USE IN SENTENCE:

The yellow spot has a very 
high concentration of cones 
but no rods.



TERM:

Cones

DEFINITION:

Refers to light receptors 
found on the retina that 
are responsible for bright 
light and colour vision.

USE IN SENTENCE:

The cones are responsible 
for colour and bright light 
vision



2. The Aqueous Humour:

 The aqueous humor occurs behind the cornea 
and in front of the lens.

 It is a liquid that fills the space described in the 
previous point.



Functions:

 It helps maintain the shape of the cornea, 
which is essential for refraction of light.

 It provides the lens and cornea with food and 
oxygen.

 It allows for refraction of light.



Explain how the aqueous humour is adapted for its 
function.



 The aqueous humour is found between the cornea 
and lens to maintain the shape of the cornea.



3. The Vitreous Humour:

 This substance is found behind the lens.

 It has a jelly-like consistency.

Functions:

 It maintains the shape of the eyeball.

 It is also involved in the refraction of light.



It is often easier to learn structure if…

 you draw the diagram by yourself 
then,

Label it and then,

Under each label write the function of 
the part.



 This is extremely useful because with this you 
have learnt 3 things…

 You can draw and label the eye.

 Identify it

Describe its structure for a short question or essay

So its killing 3 birds with one stone!!!!

 The next slide gives you an example of this.





 You are able to see 
because all the objects 
around you give off 
light.

From the diagram we 
can see that the light 
passes through the …

 Cornea, aqueous 
humour, lens, vitreous 
humour and fill falls 
on the retina. Passage of light through 

the eye



 The image falls on the 
retina.

 The image is upside 
down because the lens 
inverted it.

 The rods and cones pick 
up the stimulus and 
converts it to an 
impulse.

 The optic nerve then 
transmits the impulse 
to the cerebrum of the 
brain.

Passage of light 
through the eye



 The impulse is interpreted in the cerebrum.

 The cerebrum allows you to see the image the 
right way round.



Binocular Vision:

Binocular vision refers to the process of 
looking at something with both eyes.

 Binocular vision gives rise to depth perception, which 
means we are able to see the solidity and depth of 
objects.

 This is called stereoscopic vision.

 Stereoscopic vision refers to the ability to see the 
depth and solidity of objects.

Now lets look at how this is possible.



 The eyes are set apart on the face.

 They are separated by the nose.

 This allows us to observe 2 separate images.

 Remember that each eye forms an image, so 
what happens here is that the 2 images combine 
to form a three dimensional view of the object.



TERM:

Binocular vision

DEFINITION:

refers to the process of 
looking at something with 
both eyes.

USE IN SENTENCE:

Binocular vision allows us 
to see a single object with 
both eyes.



TERM:

Stereoscopic vision

DEFINITION:

refers to the ability to see 
the depth and solidity of 
objects.

USE IN SENTENCE:

This enables us to see 
objects in 3D



Accommodation:

Accommodation refers to ability of the 

eye to alter the convexity of the lens to allow a 
clear image to fall on the retina , whether the 
object is near and distant.

Now lets look at the process of accommodation.



Accommodation for Near 
Vision.

1. The ciliary muscle 
contract.

2. Causing the suspensory 
ligaments to become 
slack.

3. This decreases the tension 
on the lens.

4. There the lens becomes 
more convex.

5. This ensure that the 
refractive power of the 
lens increases.

6. Therefore a clear image 
falls on the retina.

1

2

3

Accommodation for near 
vision



Accommodation for Distant 
Vision:

1. The ciliary muscles relax.
2. This pulls the suspensory 

ligament causing them to 
become taut.

3. This in turn pulls on the 
lens

4. This increases the tension 
on the lens.

5. The lens become less 
convex

6. Decreasing the refractive 
power of the lens.

7. Therefore a clear image 
falls on the retina.

1

2

3

Accommodation for 
distant vision



The Pupillary Mechanism:

 The pupillary mechanism refers to 

the process by which the diameter of the pupil is 
altered to control the amount of light which 
enters the eye.

 This allows for clear vision in both dim and 
bright light.

 In order for us to see clearly we need the right 
amount of light to enter the eye.



 So in a dark room more light needs to enter the 
eye and in

 A bright room less light needs to enter the eye for 
a clear image to be formed.

Now lets look at each one.



Bright light Vision:

1. The circular muscles 
contract.

2. The radial muscles relax.
3. This makes them shorter.
4. The pupil constricts, this 

means it becomes 
smaller.

5. Therefore less light enters 
the eye allowing a clear 
image to fall on the 
retina. Pupillary mechanism for 

bright light vision



In Dim Light:

1. The radial muscles 
contract.

2. This means they 
become longer.

3. The circular muscles 
relax.

4. This causes the pupil 
to dilate this means it 
becomes larger.

5. This allows more light 
to enter the eye.

Pupillary mechanism for 
dim light vision



 Accommodation and the pupillary mechanism is 
easier to learn if you, learn each one with the 
diagram.

 That is draw a simple diagram and 

label it, then write what happens to 
each part and learn!!!!!

 Remember you only need to learn one 
because the other is the opposite.



TERM:

Accommodation:

DEFINITION:

ability of the eye to alter 
the convexity of the lens to 
allow a clear image to fall 
on the retina , whether the 
object is near and distant.

USE IN SENTENCE:

Accommodation allows for 
a clear image to fall on the 
retina whether the object is 
near or far.



TERM:

Pupillary mechanism

DEFINITION:

refers to the process by 
which the diameter of the 
pupil is altered to control 
the amount of light which 
enters the eye

USE IN SENTENCE:

The pupillary mechanism 
allow for clear image to fall 
on the retina in bright or 
dim light.





2.3.1  In light-adapted eyes the cone cells respond in 
bright light

While in dark-adapted eyes the rod cells respond 
in low light conditions 

OR 

In light-adapted eyes the pupil is constricted

In dark-adapted eyes the pupil is dilatedAny 1x2 
(2) 



2.3.2 (a) Light-adapted

(b) Dark-adapted

2.3.3 Blind spot

2.3.4 Rods and cones/photoreceptors are absent at 
X 



We shall look at the following diseases and 
disorders…

1. Long-sightedness

2. Short-sightedness

3. Astigmatism

4. Cataracts



1. Long-Sightedness

 Long-
sightedness is also 
known as 

hypermetropia
.

 This can be caused by the 
eyeball being too round 
or

 By the lens cannot 
become more convex.  
This is more common in 
older people.



Here the image of the near object that falls on the 

retina is blurred.

 The clearly focused image falls behind the retina.

 Therefore people who are long-sighted cannot 
see near objects clearly.

 But they are able to see distant objects clearly.

 Therefore they are said to be long sighted 
because they can see distant objects clearly.



Treatment:

The vision is 
corrected by 
wearing glasses with 

convex lens.

This allows the clear 
image of the near 
object to fall on the 
retina.

Treatment for Long-sightedness



2. Short-sightedness

 Short 
sightedness 
is also called 

Myopia.

 It can be caused by 
the eyeball being too 
long or 

 The lens cannot 
flatten or become 
less convex.



Therefore the image 
of an object that is 
more than 6 meters 
away (distant 
object) falls in front 
of the retina, while 
the blurred image 
falls on the retina. 



Therefore people 
who suffer from 
myopia cannot see 
distant objects 
clearly but they can 
see near objects 
clearly.

 It is for this reason 
we say that they are 
short sighted.



Treatment:

The individual needs 
glasses with a 
concave lens.

This lens ensures 
that the clear image 
of the distant object 
falls on the retina. Treatment for short-sightedness



3. Astigmatism:

 Usually the cornea is smooth 
and round in all directions.

 This means that light entering 
the cornea is equally focused 
in all directions.

 However sometimes the front 
of the cornea is unevenly 
curved, that is curved more in 
one part than the other.

 This gives the cornea a 
football shape.

Differences in the normal 
cornea and astigmatic 
cornea



Symptoms:

1. Distortion or blurring of distant images

2. Headache and fatigue

3. Squinting, eye discomfort or irritation.

Treatment:

 Sometimes treatment is not necessary 
especially if the degree of astigmatism is slight 
and there are no other conditions like near 
sightedness or far sightedness.



 But if the astigmatism causes eyestrain or blurry 
vision or headaches then prescription lens are 
required.



4. Cataracts:

 Sometimes the 
transparent lens 
becomes cloudy and 
opaque.

 The cloudy opaque 
parts of the lens are 

called cataracts.

 This means that light 
cannot easily pass 
through into the eye.

Cataracts and normal lens



Treatment:

 Treatment may occur through surgery.

During surgery the lens is removed and is 
replaced by a synthetic lens.

The surgery occurs in the following way:

1. A small slit is made in the cornea using 
microscopic instruments.

2. Then a tiny slit is made in the lens capsule.

3. The lens is removed.



4. The synthetic lens is inserted into the lens 
capsule.

5. This surgery is called intraocular 
implant.



TERM:

Hypermetropia

DEFINITION:

Inability to see near objects 
clearly

USE IN SENTENCE:

A person who suffers from 
hypermetropia is able to 
see distant objects.



TERM:

Myopia

DEFINITION:

Inability to see distant 
objects clearly.

USE IN SENTENCE:

When a person suffers 
from myopia they are able 
to distant objects clearly.



TERM:

Cataracts

DEFINITION:

The cloudy opaque parts of 
the lens 

USE IN SENTENCE:

Cataracts can be treated 
surgically.



 Binocular vision:  refers to the process of looking 
at something with both eyes.

 Stereoscopic vision:  refers to the ability to see 
the depth and solidity of objects.

Accommodation: refers to ability of the eye to 
alter the convexity of the lens to allow a clear 
image to fall on the retina , whether the object is 
near and distant.

 Pupillary mechanism:  refers to the process by 
which the diameter of the pupil is altered to 
control the amount of light which enters the eye.



 Cataracts:  are the cloudy opaque parts of the lens

 Yellow spot:  is the area of retina with clearest 
vision, with highest concentration of cones.

 Blind spot:  is the area of retina with no rods and 
cones.

 Rods:  refers to light receptors found on the retina 
that are responsible for dim light vision.

 Cones:  refers to light receptors found on the 
retina that are responsible for bright light and 
colour vision.



1. Which ONE of the following occurs when you 
look up from reading a book to look at a distant 
mountain on a clear sunny day…

A.  Pupils dilates

B.  Ciliary muscles relax

C.  Lens become more convex

D.  Radial muscles of the iris contract



2. When the pupil of the human eye constricts, the 
receptor and effector are respectively the…

A.  Yellow spot/fovea and the ciliary muscles

B.  Pupil and ciliary muscles

C.  Pupil and the radial muscles

D.  Yellow spot/fovea and ciliary muscles of the 
iris



3. During accommodation for near vision the…

A.  Lens become more convex

B.  Refractive power of the lens is increased

C.  Both A and B

D.  Neither A nor B



4. During accommodation for distant vision the…

A.  Lens become more convex

B.  Refractive power of the lens is decreased

C.  Both A and B

D.  Neither A nor B



5. In dim light…

A.  The pupil dilates

B.  The pupil constricts

C.  Both A and B

D.  Neither A nor B



6. When the ciliary muscles contract and the 
suspensory ligaments become slack you are 
looking at …

A.  A distant object

B.  A near object

C.  An object in bright light

D.  An object in dim light



7. When the ciliary muscles relax and the 
suspensory ligaments become taut you are 
looking at …

A.  A distant object

B.  A near object

C.  An object in bright light

D.  An object in dim light



8. When the circular muscles contract and the 
radial muscles relax you are looking at …

A.  A distant object

B.  A near object

C.  An object in bright light

D.  An object in dim light



9. When the circular muscles relax and the radial 
muscles contract you are looking at …

A.  A distant object

B.  A near object

C.  An object in bright light

D.  An object in dim light



10. Myopia is caused by the…

A.  Eyeball being too long

B.  Lens cannot become less convex

C.  Both A and B

D.  Neither A nor B



11. Long sightedness is caused by the…

A.  Eyeball being too long

B.  Lens cannot become less convex

C.  Both A and B

D.  Neither A nor B



12. Astigmatism is caused by…

A.  Cornea being smooth and equally curved in 
all directions

B.  Cornea being curved more in one direction 
than the other

C.  Neither A nor B

D.  Both A and B



13. The eyeball is made up of ___ layers

A.  1

B.  2

C.  3

D.  4



14. The light sensitive part of the eye is called the…

A.  Retina

B.  Choroid

C.  Sclera

D.  Lens



15. The part of the retina that has the highest 
concentration of cones is the…

A.  Yellow spot

B.  Fovea

C.  Both A and B

D.  Neither A nor B



16. The part of the eye that is responsible for 
accommodation is…

A.  Lens

B.  Pupil

C.  Circular muscles

D.  Radial muscles



17. The parts of the eye involved in pupillary 
mechanism is…

A.  Ciliary muscle, suspensory ligament, lens

B.  Circular muscle, radial muscle, pupil

C.  Ciliary muscle, suspensory ligament, pupil

D. Circular muscle, radial muscle, lens



18. The parts of the eye involved in pupillary 
mechanism is…

A.  Ciliary muscle, suspensory ligament, lens

B.  Circular muscle, radial muscle, pupil

C.  Ciliary muscle, suspensory ligament, pupil

D. Circular muscle, radial muscle, lens



19. The cornea is a continuation of the…

A.  Sclera

B.  Choroid

C.  Retina

D.  None of the above



20. The part of the eye that contains blood vessel 
and a brown pigment is…

A.  Sclera

B.  Choroid

C.  Retina

D.  None of the above



1. B

2. C

3. C

4. B

5. A

6. B

7. A

8. C

9. D

10. C

11. D

12. B

13. C

14. A

15. C

16. A

17. B

18. A

19. A

20. B


