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Ear Lab – Audation & Equilibrium

The sense of hearing, or audation, is a function of the structures of the ear. The ear is comprised of three areas: an outer ear, a middle ear, and the inner ear. The intensity of sound is a function of the strength of the vibrations, measured in decibels. The pitch or tone is determined by the frequency or cycles per second, which is given in units called Hertz.

I. Anatomy of the Ear.
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Otoscope Observation. Use the otoscope to look at the tympanic membrane and   
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  external auditory canal. Describe below your observations.

c. Label the diagram. Identify the following structures of the ear using Internet sources and/or illustrations in your text as references. 
A. Auditory tube

B. Auricle

C. Cochlea

D. Ext. auditory canal

E. Incus

F. Inner ear

G. Int. auditory canal

H. Malleus

I. Middle ear

J. Outer ear

K. Oval window

L. Round window

M. Semicircular canals

N. Stapes

O. Temporal bone

P. Tympanic membrane

Q. Vestibule

R. Vestibulocochlear nerve
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d. Match the part of the ear to its function:

1

  2


3
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___Hearing

ii. ___Static equilibrium

iii. ___Dynamic equilibrium
II. Physiology of the Ear.

a. Baranay Test. The experiment evaluates the semicircular canals and will be conducted as a group effort to protect the test subjects from possible injury. Several class members need to be ready to catch, hold, or support the subject due to the induced vertigo (dizziness).
i. [image: image8.jpg]


The subject will sit on a rotating chair, holding arms and legs onto the chair. Tilt the head forward 30 degrees (almost touching the chest). Rotate the chair – 10 revolutions in 10 seconds – then suddenly stop the rotation.

ii. The resultant eye movement is called nystagmus. Describe the direction of this eye motion.

iii. Have the subject describe their feelings of movement, indicating speed and direction of sensations as they sit there. Record this information.

iv. Then have the subject get up and walk. Record your observations.

b. The Weber Test of Conduction. The Weber Test is a test to distinguish between conduction and nerve deafness. Conduction hearing is normal sound that is perceived through the ear canal. Tuning forks are used with a frequency above 512 Hz because sounds of lower frequencies can be felt as well as heard.
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Strike the tuning fork on your shoe, on the side of your hand, or with a rubber hammer (never on the table) and place the butt of the fork on the bridge of the nose. A subject with normal hearing will localize the sound at the middle between the ears. List your observations: 
ii. Plug one ear with your finger to simulate conduction deafness and repeat the above procedure. List your observations. 
iii. If there is a problem with the nerve or cochlea in one ear (nerve deafness), then the sound will be heard better in the unplugged ear. 

Is your left ear OK?  
_____    
Is your right ear OK?   _____

iv. Localization of sound. Have the subject close their eyes. Strike the tuning fork and have them point to the location of the tuning fork. Move the tuning fork and repeat. Can we tell where the sounds are coming from without looking?
c. Demonstration of Equilibrium. The function of the semicircular canals and vestibule are not routinely tested in the laboratory, but the following simple tests should serve to illustrate normal equilibrium functioning.
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Have your partner walk a straight line, placing one foot in front of the other (touching heels to toes). Is he/she able to walk without undue wobbling from side to side?
ii. Now have them walk again, but this time with tilting their head back. Do you notice any wobbling this time?
iii. Explain the differences in your two results.
d. Romberg Test. This test illustrates the integrity of proprioceptors involved with posture.
i. Have your partner stand with his/her back to the whiteboard, but not leaning against it. Have them stand erect for 1-2 minutes. Using the lines on the board behind them as reference points, determine if they sway sideways at all. Record your observations.
ii. Repeat the test, this time with their eyes closed. Note and record the amount of side to side movements.
iii. Repeat the test with eyes closed, but this time with their left shoulder to the wall. Note and record the amount of swaying. 
III. Summary. Complete the following statements about the ear and audation from the information in the lab and in your text.
a. The portion of the outer ear that transmits mechanical vibrations to the tympanic membrane is the ________________________.
b. The ____________________ carries the vibrations from the tympanic membrane to the incus.
c. The mechanoreceptors for hearing are located in the coiled portion of the inner ear known as the _____________________. 
d. The vestibule and semicircular canals function mainly in ______________________.
e. The inability to carry vibrations to the cochlea for its perception is known as ______________________ deafness.
f. Why is Ménière's syndrome sometimes referred to as “glaucoma of the ear”? What are the symptoms and supposed cause?
