
KNOWLEDGE AREA: 
Responding to the Environment 
– Humans

TOPIC 3.1:  Human Nervous 
System

The Ear



Structure and Functions of the 
Different Parts of the Human Ear.

Functioning of the Human Ear

The Cause and Treatments of Some 
Hearing Defects



 The human ear is 
made up of 3 parts as 
shown in the diagram 
alongside.

 These 3 parts are…

1. Outer ear

2. Middle ear

3. Inner ear

Lets look at each of 
these parts in detail 3 Parts of the Ear



1. The Outer Ear:

 The outer ear is made 

up of 2 parts.

 These are the 

cartilaginous 
pinna and the 

auditory 
canal. The Outer Ear



 The auditory canal contains wax and hairs.

 The wax is also called cerumen.



Functions:
1. The pinna directs sound 

waves to the auditory 
canal.

2. The auditory canal carries 
the sound waves to the 
eardrum.

3. The cerumen in the 
auditory canal prevents 
the ear drum from drying 
out.

4. The hairs together with 
the wax prevents small 
organisms from entering 
the ear.

Sound waves directed 
through the auditory 
canal



Adaptations of the Outer Ear for its Function:

1. The large pinna projects out of the 
head slightly to trap sound waves.

2. The auditory canal has wax and small 
hairs to prevent small foreign 
bodies from entering the inner parts 
of the ear.

3. The wax keeps the ear moist.



TERM:

Tympanum

DEFINITION:

Refers to the thin 
membrane that separates 
the outer ear from the 
middle ear.

USE IN SENTENCE:

The tympanum is also 
known as the eardrum.



TERM:

Cerumen 

DEFINITION:

Is another word for the wax 
that is found in the 
auditory canal

USE IN SENTENCE:

The cerumen keeps the 
eardrum moist.



2. The Middle Ear:

 The middle ear is 
found within the 
skull.

 It is described as an 
air-filled cavity.

 The tympanum or 
eardrum separates 
the middle ear from 
the outer ear. Middle Ear



The middle ear is 
separated from the 
inner membrane by 
a pair of 
membranes.

These are the 
membranes over 
the oval and round 
window.

Oval window and round window



 Three tiny bones are 
found in the middle 
ear.

 The bones are 
collectively called the 

bony ossicles.

 The bony ossicles are 
the…

1. Hammer (malleus)
2. Anvil (incus) and the 
3. Stirrup (stapes)



 The hammer is the first bony 
ossicle.

 It is attached to the 
tympanum.

 The anvil is found between 
the hammer and the stirrup.

 The stirrup is the last ossicle.

 Stirrup is attached to the 
membrane on the oval 
window.

 The ossicles are attached to 
each other.



A tube connects the 
middle ear to the 
pharynx.

This tube is called 

the Eustachian 
tube.

The Eustachian Tube



Functions:

 When the sound waves strike the tympanum it 
vibrates, the vibrations transmits the sound waves to 
the ossicles.

 The ossicles transmits the sound waves to the inner 
ear.

 The Eustachian tube maintains equal pressure on 
either side of the eardrum.

 The oval window transmits vibrations to the inner 
ear.

 The round window absorbs the pressure set up in the 
inner ear.



Adaptations of the Middle Ear for its Function:

1. The hammer is attached to the eardrum on one 
end and the anvil on the other end, so that 
when the eardrum vibrates, the hammer also 
vibrates transmitting the sound waves to the 
other ossicles.

2. The stirrup is attached to the membrane of the 
oval window, so that when the stirrup vibrates, 
the membrane on the oval window vibrates 
setting the vibration in the inner ear.



3. The Eustachian tube is present to ensure that 
pressure on either side of the eardrum is equal, 
by allowing air to escape or to be trapped in .



TERM:

Bony ossicles

DEFINITION:

Refers to 3 tiny bones 
found in the middle ear.

USE IN SENTENCE:

Since the bony ossicles are 
attached to each other 
when one vibrates they all 
vibrate.



TERM:

Malleus 

DEFINITION:

Another name for the 
hammer.

USE IN SENTENCE:

The malleus is attached to 
the tympanum on one end.



TERM:

Incus

DEFINITION:

Another name for the anvil

USE INSENTENCE:

The incus is found between 
the hammer and stirrup.



TERM:

Stapes

DEFINITION:

Another name for the 
stirrup

USE IN SENTENCE:

The stirrup is attached to 
the membrane on the oval 
window.



3. The Inner Ear:

 The inner is a cavity 
filled with a fluid.

 It is made up of 2 
parts.

 These 2 parts are 
the…

1. Bony labyrinth 

2. Membranous 
labyrinth



1. The Bony Labyrinth:

 The bony labyrinth is 
found inside the skull.

 It is made up of a 
system of canals and 
cavities.

 It is made up of 3 
parts.

 These 3 parts are the…
a) Semi-circular canals
b) Vestibule
c) cochlea



The semi-circular 
canals are at right 
angles to each 
other.

The bony labyrinth is 
filled with a fluid.

This fluid is called 
the perilymph.



The Membranous 
Labyrinth:

 The membranous 
labyrinth is found 
floating in the 
perilymph of the bony 
labyrinth.

 The membranous 
labyrinth is made up 
of sacs and tubes.

 These tubes and sacs 
are membranous in 
nature. Membranous labyrinth



 The membranous 
labyrinth is also made 
up of 3 parts.

 These are the semi-
circular canals, the 
sacculus and utriculus 
and the cochlea.

 The membranous 
labyrinth is also fluid 
filled.

 It filled with 
endolymph. Sacculus and Utriculus



 The membranous 
semi-circular canals 
are found within the 
bony semi-circular 
canals.

 The sacculus and 
utriculus is found 
within the vestibule .

 The membranous 
cochlea occurs within 
the bony cochlea. Arrangement of membranous 

labyrinth



 Special receptors 

called the cristae 
occur in the ampullae.

 The ampullae occur at 
the base of each 
semi-circular canal.

 The cristae are able to 
pick up changes in 
speed and direction. Ampullae



 The maculae are 

another receptor 
found in the inner ear.

 The maculae are 
found in the sacculus 
and utriculus.

 These receptors are 
able to detect changes 
in the direction of the 
head. Location of Maculae



 Now lets look at a cross 
section of the bony 
labyrinth to look at the 
arrangement of the 
membranous labyrinth.

 The t/s shows 3 canals.

 The upper canal is filled 
with perilymph.

 The middle canal is 
filled with endolymph.

 The lower canal is filled 
with perilymph. t/s bony labyrinth



 The middle canal contains the organ of Corti.

 The organ of Corti is a receptor, it picks 

up the stimulus of sound.



The Auditory Nerve:

 The auditory nerve sends 
impulses to the brain.

 It is made up of 2 
branches.

 These are the vestibular 
branch and the cochlea 
branch.

 The vestibular branch is 
involved in balance.

 The cochlea branch is 
involved in sound.

Vestibular branch

Cochlea branch

Auditory Nerve



Functions of Inner Ear:

 The organ of Corti picks up the stimulus of sound 
and converts it to an impulse.

 The semi-circular canal, sacculus and utriculus 
are responsible for balance.

 The auditory nerve transmits nerve impulse s to 
the brain.



Adaptation of the Inner Ear for its Function:

1. The round window is present to absorb 
pressure on either side of the eardrum.

2. The organ of Corti found in the cochlea is 
present to pick up the stimulus of sound.

3. The auditory nerve is present to transmit 
impulses from the ear to the brain.



 The ear is involved in hearing and 
balance.

We shall look at each function.

 The next slide shows a diagram showing the 
function of the ear in hearing.





Hearing:

1. The pinna directs the sound waves to the 
auditory canal.

2. The sound waves strike the tympanum.

3. The membrane vibrates, causing the bony 
ossicles to vibrate.

4. The stirrup transmits the vibration to the 
membrane on the oval window.

5. This sets up waves in the perilymph.

6. This in turn sets up waves in the endolymph.



 The organ of Corti is stimulated.

 It converts the stimulus to a nerve impulse.

 The impulse is carried by the cochlea branch of 
the auditory nerve to the cerebrum of the brain.



Balance:

 The endolymph within the semi-circular canals 

move when there are sudden changes 
in the speed and direction.

 This is possible because the semi-circular canals 
are at right angles to each other therefore they 
occur in 3 different planes.

 This ensures that at least the fluid in one of the 
canals will move.

 The cristae become stimulated.



When the direction of the head 
changes the maculae in the sacculus and 

utriculus become stimulated.

 The cristae and maculae convert the stimulus to a 
nerve impulse.

 The impulse is carried by the vestibular branch of 
the auditory nerve to the cerebellum of the 
brain.

 The cerebellum then sends an impulse to the 
muscles causing them to restore balance.





2.1.1  A  tympanum  

C  oval window  

D  round window

2.1.2  B  bony ossicles transmits vibrations to the 
inner ear.

D  the round window absorbs pressure set up in 
the inner ear eases sound waves out of inner ear/ 
prevents sound waves from moving backwards in

perilymph

2.1.3  Tympanic membrane/A has a larger surface 
area than the oval window



2.1.4  Ossicles will not vibrate freely to transmit 
vibrations to the inner ear/ causing partial 
deafness

OR

Cannot equalize pressure on either side of 
tympanic membrane leading to pain / middle ear 
infection/ a burst eardrum / vibrations not being 
transmitted/ partial deafness



Middle Ear Infections:

 The viruses that causes diseases like the cold, flu 
or measles can enter the middle ear through the 
Eustachian tube.

 The viruses cause fluids to be secreted in the 
middle ear.

 The Eustachian tube can becomes swollen, 
inflamed and clogged therefore the fluid is 
unable to leave the ear.

 The fluid build up causes pressure in the middle 
ear.



 This causes the ear to ache.

 The pain can be elevated by using medication.

 Sometimes the infection becomes to severe that 
the fluid needs to be drained.

 Special tubes called grommets can be 

inserted into the eardrum to drain this fluid.



 Grommets are tiny 
plastic buttons with a 
very narrow bore.

 The grommets allow air 
to enter the middle ear 
continuously until the 
Eustachian tune 
recovers.

 Ear aches can also be 
caused by a ruptured 
eardrum or foreign 
objects stuck in the ear.

Grommets



Deafness:
 Most people are not completely deaf, they have 

difficulty hearing.
 These people are described as being hearing 

impaired.
 Hearing loss can be caused by…
a. Fluid in the ear drum
b. Damaged ear drum
c. Hardened wax in the ear
d. Hardening of the ear tissue
e. Injury to parts of the ear, nerves or parts of the brain 

responsible for hearing.
f. ageing



 Treatment can occur 
through draining the 
middle ear, medication 
and hearing aids.

 All of the above are 
successful treatments.

Hearing aids work in the 
following way…

 Hearing aids makes the 
sounds louder, so that the 
person can listen and 
communicate.

 The hearing aid is made up 
of 3 parts.

Hearing aid



 These 3 parts are a microphone, amplifier and 
speaker.

However if the person has severe hearing loss, an 
hearing aid will not help.

 Then a cochlea implant is a more successful 
treatment.



A cochlea implant is 
an electronic device.

 It is implanted into 
the ear surgically.

The cochlea implant 
stimulates any 
functioning auditory 
nerves with an 
electric field.

Cochlea Implant



 Remember that we learn to speak by listening to 
other people speak.

 This means that if a person is hearing impaired 
when they are learning to speak they will suffer 
speech defects.

 They are still able to communicate using sign 
language.

 Sign language can be used by entire families and 
interpreters.

 Sign languages uses movement of the hands, 
arms and the body and facial expressions that 
shows the speakers thoughts.



TERM:

Grommets

DEFINITION:

Refers to tiny plastic 
buttons with a very small 
bore.

USE IN SENTENCE:

Grommets can be used to
drain the fluid trapped in 
the middle ear during an 
infection.



 Tympanum:  refers to the thin membrane that 
separates the outer ear from the middle ear.

 Cerumen:  Is another word for the wax that is 
found in the auditory canal.

 Bony ossicles:  refers to 3 tiny bones found in the 
middle ear.

Malleus:  is another name for the hammer.

 Incus:  is another name for the anvil.

 Stapes:  is another name for the stirrup.

Grommets:  Refers to tiny plastic buttons with a 
very small bore.



1. The part of the ear that is responsible for 
balance is…

A.  Semi-circular canals

B.  Cochlea

C.  Eustachian tube

D.  Tympanum



2. The part of the ear that contains the organ of 
Corti is…

A.  Semi-circular canals

B.  Cochlea

C.  Eustachian tube

D.  Tympanum



3. Used in the treatment of middle ear infections…

A.  Grommets 

B.  Cochlea implants

C.  Both A and B

D.  Neither A nor B



4. The wax in the auditory canal is used for…

A.  Keeping out foreign bodies

B.  Keeping the eardrum moist

C.  Both A and B

D.  Neither A nor B



5. The receptors that are stimulated during hearing 
are…

A.  Ampullae

B.  Organ of Corti

C.  Cristae

D.  Maculae 



6. The receptors that are stimulated when there 
are sudden changes in speed and direction are…

A.  Ampullae

B.  Organ of Corti

C.  Cristae

D.  Maculae 



7. The receptors that are stimulated when the 
direction of the head changes are the…

A.  Ampullae

B.  Organ of Corti

C.  Cristae

D.  Maculae 



8. The impulses of sound are carried by the…

A.  Auditory nerve

B.  Vestibular branch of the auditory nerve

C.  Cochlea branch of the auditory

D.  None of the above



The impulses of balance are carried by the…

A.  Auditory nerve

B.  Vestibular branch of the auditory nerve

C.  Cochlea branch of the auditory

D.  None of the above



10. When the impulse of sound is transmitted to 
the…

A.  Cerebrum

B.  Cerebellum

C.  Medulla oblongata

D.  Mid-brain



10. When the impulse of balance is transmitted to 
the…

A.  Cerebrum

B.  Cerebellum

C.  Medulla oblongata

D.  Mid-brain



12. Deafness can be caused by…

A.  Ageing

B.  Hardening of wax

C.  Hardening of the ear tissues

D.  All of the above



13. The collective name for the hammer, anvil and 
stirrup is the…

A.  Bony ossicles

B.  Incus

C.  Stapes

D.  Tympanum



14. The structure that transmits vibrations from the 
ossicles to the inner ear is the…

A.  Tympanum

B.  Membrane on the round window

C.  Membrane on the oval window

D.  None of the above



15. The membrane that absorbs the pressure in the 
inner ear is the…

A.  Tympanum

B.  Membrane on the round window

C.  Membrane on the oval window

D.  None of the above



16. Parts of the hear involved in balance are…

A.  The pinna and tympanum

B.  The sacculus and tympanum

C.  The sacculus and utriculus

D.  None of the above



17. The receptor found within the ampullae are 
the…

A.  Cristae

B.  Maculae

C.  Both A and B

D.  None of the above



18. The structure found at the base of each semi-
circular canal is…

A.  Cristae

B.  Maculae

C.  Ampullae

D.  None of the above



19. The organ of Corti is found in the…

A.  Endolymph of the bony cochlea

B.  Perilymph of the membranous cochlea

C.  Perilymph of the bony cochlea

D.  Endolymph of the membranous cochlea



20. The hearing device that works by stimulating 
functioning auditory nerves with an electric field 
is the…

A.  Grommet

B.  Hearing aid

C.  Cochlea implant

D.  Both B and C



1. A

2. B

3. A

4. C

5. B

6. C

7. D

8. C

9. B

10. A

11. B

12. D

13. A

14. C

15. B

16. C

17. A

18. C

19. D

20. C


