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PS4.A: Wave Properties:
Sound can make matter vibrate, and vibrating matter can make sound.

ETS1.A: Defining and Delimiting Engineering Problems
A situation that people want to change or create can be approached as 
a problem to solve through engineering.

Grades 5 - 8
Life Science
Structure and function in living systems

Grades 5 - 8
Science & Technology
Abilites of Technological design
Understandings about science and technology

Grades 5 - 8
Science in Social and Personal Perspectives
Personal health
Science and technology in society

NEXT GENERATION SCIENCE STANDARDS & NATIONAL SCIENCE EDUCATION STANDARDS 

Ŷ  ANESTHESIOLOGIST
Ŷ  AUDIOLOGIST
Ŷ  DOCTOR
Ŷ  EAR NOSE & THROAT  
    SPECIALIST

CAREER POSSIBILITIES
Ŷ  ANATOMY
Ŷ  BIOLOGY
Ŷ  ENGINEERING
Ŷ  PHYSIOLOGY

CURRICULUM UNITS 

Every year, 12,000 babies are born with hearing loss in the United States. The University of Miami’s Ear Institute is one 
of the best in the country for diagnosis and treatment for hearing loss. A cochlear implant is a small, complex electronic 
device that can provide the sense of hearing to patients who are profoundly deaf or are severely hard of hearing. The 
cochlear implant helps patients hear by using electrodes that stimulate the remaining auditory nerve fibers in the patient’s 
cochlea. The electrical sound information is sent through the auditory system to the brain for interpretation.

In this issue, students will learn about the benefits of cochlear implants and how the ear works, as well as the different 
parts of the inner and outer ear. They will also follow the story of a young boy who was diagnosed and fitted for a cochle-
ar implant and how he learns to cope with the device.

SYNOPSIS

AUDIOLOGY:  Cochlear Implants
VOLUME 24,  EPISODE 6  -  13 minutes 

Ŷ  NEUROSURGEON
Ŷ  NURSE
Ŷ  SPEECH PATHOLOGIST

1. The nature of sound is a form of energy that travels in waves. Discuss with students what happens to sound 
    waves as they encounter different media, including solids, liquids, and gases.

2. Explain how the human ear works, interpreting sound waves and sending messages to the brain. Have students 
    diagram the components of the inner ear.

* Laboratory Activity - Experiment with tin-can telephones by (a) keeping the can material constant and varying 
   the connecting string with different types of metal wire, monofilament, string, and thread. (b) Keeping the 
   connection string constant and varying the can with paper cups, plastic cups, and metal cups.
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Science Brought To Life In The Classroom Since 1970

Ŷ  University of Miami health system: YYY�7JGCNVJU[UVGO�EQO

Ŷ  University of Miami School Of Medicine – Cochlear Implant Center: JVVR���EQEJNGCTKORNCPVU�OGF�OKCOK�GFW

Ŷ  National Institute on Deafness and Other Communication Disorders: JVVR���YYY�PKFEF�PKJ�IQX�JGCNVJ�JGCTKPI�RCIGU�EQEJ�CURZ

Ŷ  The U.S. Food and Drug Administration – Cochlear Implants: 
����JVVR���YYY�HFC�IQX�/GFKECN&GXKEGU�2TQFWEVUCPF/GFKECN2TQEGFWTGU�+ORNCPVUCPF2TQUVJGVKEU�%QEJNGCT+ORNCPVU�
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BACKGROUND

5QOG�RGQRNG�CTG�CDNG�VQ�TGUVQTG�UQOG�QH�VJGKT�JGCTKPI�YKVJ�EQEJNGCT�KORNCPVU��6JG�KORNCPV�EQPUKUVU�QH�VYQ�RCTVU��6JG�
external part contains a microphone, battery, magnet, transmitting radio frequency antennae, and a sound processing 

OKETQEQORWVGT��6JG�KPVGTPCN�RCTV�EQPUKUVU�QH�C�TGEGKXGT�UVKOWNCVQT�CPF�KPENWFGU�C�OKETQ�EQORWVGT��TCFKQ�CPVGPPC��OCIPGV�
and electrode array. The magnets are of opposite polarity and hold the external device in place over the internal device. 

The implantation procedure is a delicate one, especially considering many are performed on small children. 

5QWPFU�UGPF�XKDTCVKQPU�QT�UQWPF�YCXGU�VJTQWIJ�VJG�GCT�QRGPKPI��FQYP�VJG�GZVGTPCN�GCT�ECPCN��CPF�UVTKMG�VJG�GCTFTWO��
causing it to vibrate. The vibrations are passed to the three small bones of the middle ear, which transmit them to the 

cochlea. The cochlea contains tubes filled with fluid. Inside one of the tubes, tiny hair cells pick up the vibrations and 

convert them into nerve impulses. These impulses are delivered to the brain via the hearing nerve, and the brain inter�
prets the impulses as sound.

2TKQT�VQ�XKGYKPI�VJKU�XKFGQ��UVWFGPVU�UJQWNF�JCXG�UQOG�WPFGTUVCPFKPI�QH�VJG�HQNNQYKPI�$GPEJOCTMU�HQT�5EKGPEG�.KVGTCE[��1ZHQTF�7PKXGTUKV[�2TGUU��
which are excerpted and, in some cases, abbreviated below. Refer to the Benchmarks for more information.

Benchmark 3.  THE NATURE OF TECHNOLOGY
Section B: Design and Systems, Grades 6-8
Ŷ In almost all modern machines, microprocessors serve as centers of performance control.

Ŷ There are millions of different kinds of individual organisms that inhabit the earth at any one time—some very similar 

   to each other, some very different.

Benchmark 6.  THE HUMAN ORGANISM
Section A: Human Identity, Grades 3-5
Ŷ Technology has helped people with disabilities survive and live more conventional lives.

Section D: Learning, Grades 6-8
Ŷ .CPIWCIG�CPF�VQQNU�GPCDNG�JWOCP�DGKPIU�VQ�NGCTP�EQORNKECVGF�CPF�XCTKGF�VJKPIU�HTQO�QVJGTU��

Benchmark 8.  THE DESIGNED WORLD
Section D:  Communication, )TCFGU�-��
Ŷ 2GQRNG�JCXG�CNYC[U�VTKGF�VQ�EQOOWPKECVG�YKVJ�QPG�CPQVJGT��5KIPGF�CPF�URQMGP�NCPIWCIG�YCU�QPG�QH�VJG�HKTUV�
   inventions.

 

*Benchmarks can be found at www.project2061.org/tools/benchol/bolintro.htm 

Auditory nerve: Either of the eight pairs of cranial nerves that carries sensory impulses related to sound and balance from the ear to 

the brain.

Cochlea��6JG�URKTCN�UJCRGF�ECXKV[�QH�VJG�KPPGT�GCT�CPF�VJG�OCKP�JGCTKPI�QTICP�VJCV�EQPVCKPU�VJG�PGTXG�GPFKPIU�VJCV�VTCPUOKV�UQWPF�
vibrations from the middle ear to the auditory nerve.

Cochlear implant: A surgically implanted electronic device that allows people with severe hearing loss to recognize some sounds. It 

consists of a microphone and receiver, a processor that converts speech into electronic signals, and an array of electrodes that 

transmit the signals to the auditory nerve.

Incus: The middle of the three small ossicles in the middle ear, located between the malleus and the stapes. Also called the anvil.

/CNNGWU��6JG�JCOOGT�UJCRGF�DQPG�VJCV�KU�VJG�QWVGTOQUV�QH�VJG�VJTGG�CWFKVQT[�QUUKENGU��CTVKEWNCVKPI�YKVJ�VJG�DQF[�QH�VJG�KPEWU��#NUQ�
called the hammer.

/CUVQKFGEVQO[��#P[�V[RG�QH�UWTIGT[�VJCV�TGOQXGU�C�RQTVKQP�QH�VJG�OCUVQKF�DQPG��6JG�OCUVQKF�DQPG�KU�C�RCTV�QH�VJG�VGORQTCN�DQPG���
the bone that surrounds the ear.

Periosteum��6JG�VJKEM��HKDTQWU��VYQ�NC[GTGF�OGODTCPG�EQXGTKPI�VJG�UWTHCEG�QH�DQPGU�
Polarity: The property that produces unequal physical effects at different points in a body or system, as a magnet or storage battery.

5VCRGU��6JG�KPPGTOQUV��UVKTTWR�UJCRGF�DQPG�QH�C�EJCKP�QH�VJTGG�UOCNN�DQPGU�KP�VJG�OKFFNG�GCT��#NUQ�ECNNGF�VJG�UVKTTWR�
Tympanic membrane: A membrane in the ear that receives sound vibrations and transmits them to the auditory ossicles, which are 

tiny bones in the middle ear. It is the lateral wall of the tympanic cavity, separating it from the external auditory canal. The membrane 

lies across the end of the external canal and looks like a flattened cone with its apex pointed inward. The edges are attached to a ring 

of bone, the tympanic annulus.


