HEARING &
HEARING
LOSS

HOW DO WE HEAR?
The outer ear has the following two important structures:
● Pinna: visible part of ear that collects sound
● Ear Canal: acts like a funnel and directs sound inward
The middle ear has the following three important
structures:
● Eardrum: vibrates when sound reaches it
● Ossicles: three small ear bones (malleus, incus,
stapes)
● Eustachian Tube: equalizes the pressure of middle ear
The inner ear has the following two important structures:
● Cochlea: converts vibration of sound to electrical
impulses
● Auditory nerve: receives stimulation from electrical
impulses and sends signals to the brain

Pinna

WHY IS THIS IMPORTANT?
There are 1-6 in 1000 children diagnosed with permanent hearing loss each year. It is important to be aware of
common disorders that can affect hearing and and this can be seen in each area of the ear.
Outer Ear: atresia, anotia, microtia
• Commonly disorders that
affect the shape of the pinna
• Can cause hearing loss as it
blocks sound from entering to
the inner ear
• Often congenital as the child is
born with this disorder

Middle Ear: otitis media (ear infection)
•
Results from fluid in middle ear and
can be infected or not
•
Can cause fever, pain, and difficulty
hearing speech sounds due to
possible hearing loss
•
Often notice child not responding to
name, loss of energy, and reports of
itchiness/pain of ears

Inner Ear: sensorineural hearing loss
• Results from damage to the
cochlea through a variety of causes
either during mother’s pregnancy
or after birth
• Usually child is wearing hearing
technology (hearing aid or
cochlear implant) or the child signs

MEASURING SOUNDS
Sounds are measured through pitch
(frequency) and loudness (intensity):
Hearing is tested at the following frequencies:
● 250 Hz, 500 Hz, 1000 Hz, 2000 Hz, 3000 Hz,
4000 Hz, 6000 Hz, and 8000 Hz
Hearing loss is measured from a loudness of 0
dB
● measured in decibels (dB)
● 0 dB = Softest sound we can hear (If hearing
is typical)
● 50 dB- 60 dB = Normal speech

ASSESSMENT OF HEARING
Audiometer: An instrument that measures hearing at
various frequencies to determine if there is hearing
loss.
● When assessing a child’s hearing on the
audiometer, the results are recorded onto an
audiogram.
Audiogram: A visual representation of a child’s hearing.
● Vertical Axis = dBs from low intensity to high
intensity
● Horizontal Axis = Hz from low frequency to high
frequency
● The softest sound you can hear at each frequency is
recorded on the audiogram
○ This is known as your hearing threshold

HEARING SPEECH
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The “Speech Banana” is a very
useful visual tool for describing
where the speech sounds used in
everyday human speech occur on
an audiogram.
● Every phoneme has a different
average pitch and average
intensity.

SPEECH AND LANGUAGE DEFICITS
Children with hearing loss often do not learn words as fast as those who have normal hearing:
● Difficulty with different meanings of words.
● Smaller / restricted vocabulary.
Children with hearing loss may have trouble understanding and using sentences:
● Understand and use of shorter & simpler sentences.
● Difficulty with grammatical markers and word endings.
Children with hearing loss cannot hear some sounds well and they may have problems speaking clearly. Children with
hearing loss may have trouble in school:
● Reading & math become extremely difficult.
● Children with mild to moderate hearing loss may fall one to four grade levels behind without help.
● Children with more severe hearing loss may not learn past the third- or fourth-grade level.
Children with hearing loss may not want to talk or play with other kids.
● Feelings of isolation and loneliness.
● Unhappiness in school.

HEARING AIDS

HEARING AIDS
BTE hearing aid

RIC hearing aid

Microphone
Battery

Hearing Aids: Small devices that fit into or around the
ear to amplify incoming sound.
A hearing aid has three basic parts:
● Microphone = Converts sound waves to electrical
signals and sends them to the ear.
● Amplifier = Increases the power of the electrical
signals.
● Speaker = Sends the electrical signals to the ear.
The most common styles worn by children are the
receiver in the canal (RIC) and behind the ear (BTE)
hearing aids.

EARMOLDS
The BTE hearing aids are attached to what is
called an earmold.
● This is a mold of the individual’s outer ear
and a small portion of the ear canal.
● Allows for a perfect fit for comfort but to
also make sure all the sound travels
effectively to the ear.

COCHLEAR IMPLANTS

COCHLEAR IMPLANTS
Cochlear Implant: A small, complex
electronic device that can provide a
sense of sound to a person, who is
profoundly deaf or severely hard-ofhearing.
The CI consists of two portions - One
that sits behind the ear & one that is
surgically placed under the skin.

DAILY LISTENING CHECKS
For students that wear hearing technologies like hearing aids and
cochlear implants, they need to be on and fully charged to be ready
for a full day of learning.
When children do not wear their hearing aids for at least a full 10
hours a day, the child is deprived of that academic and social
information/knowledge that they could be missing out on
Some simple tasks of the teacher to check the child’s devices are:
● Ensure the device is with the child
● Ensure the device is turned on and has a high enough battery
(some options are rechargeable, and some come with extra
batteries)
● Perform a quick listening check
○
○
○

Ling 6 Sounds
With the child not looking at you (give no visual cues), ask
them a question and see if they can answer you
Example: “Hi Charlie, what is your favorite pizza topping?”

FM SYSTEMS
An important hearing assistive technology (HAT) for students both with and without hearing loss!

HEARING ASSISTIVE TECHNOLOGIES
Hearing aids and cochlear implants are devices that are worn all day for
all communication settings but hearing assistive technologies (HATs) are
used in specific listening situations where the listening environment
isn’t very desirable.
The most common type of HATs that are most common in the
classroom settings are the FM systems.
FM systems: frequency modulation (FM) systems use radio waves to
transmit sounds from source to user and can be personal or sound field
●

Personal: main talker wears a microphone on a cord that is round the
neck or clipped to the shirt and is transmitted through FM radio waves
to a receiver which is worn on the listener (student with hearing loss)
○

●

Ex: Roger system

Sound Field: like personal FM, except the sound is transmitted through
loudspeakers positioned around the room (two in the back and one near
the front of room usually)
○

Benefit: whole classroom gets amplified sound instead of just student
with hearing loss

CLASSROOM ACOUSTICS
There are three main acoustical factors that impact a
student’s ability to listen in the classroom:
●

Background Noise: unwanted sound that can impair a
listener’s ability to understand speech (e.g., open windows,
air conditioning, computer noise, etc.)
○
○

●

Distance: amount of space between the speaker and the
listener
○

●

Average classroom background noise can be upwards of 60
dBA
If the teacher’s voice is not above this level by at least 15 dB,
all students can show difficulty hearing.

The further away the listener is from the speaker, the worse
they will be able to hear them

Reverberation: the persistence of a sound due to the signal
being reflected from the surface of walls, ceiling, and floor
○
○

Can cause a speech signal, such as teacher’s words, to merge
with other signals and to lose clarity
Magnifies the effects of noise and high reverberation levels
can lead to degradation of speech for the listener

CLASSROOM ACOUSTICS
All three reduce the signal to noise ratio
(SNR) or distort the signal
●

SNR: the level of a signal relative to a
background of noise
○

○

○
○

Students with normal hearing require an
SNR of +6 dB for optimal auditory
comprehension
As hearing loss gets worse, the SNR needs
to be increased for a more optimal
listening environment
Optimal SNR for children in a classroom
setting is +15 dB
Those students with central auditory
processing disorder can often do very
poorly when the SNR is not ideal.

CLASSROOM ACOUSTICS
Steps to minimize level of noise in classroom due to
reverberation as according to the American SpeechLanguage and Hearing Association (ASHA):
● Place rugs or carpet in classroom (e.g., area rugs for
reading time)
● Hang curtains or blinds around windows
● Hang soft materials such as felt or corkboard on the
walls (posters on walls also help dampen the sound)
● Place tables at an angle around the room instead of
in rows (e.g., arrange in circle can also be better for
attention)
● Turn off noisy equipment when not in use
● Show students how hard it can be to hear when
many children talk at the same time
● Place soft tips on the bottom of chairs and tables

DEAF CULTURE
Deaf Culture: According to the World
Federation of the Deaf: “The beliefs, attitudes,
history, norms, values, literary traditions, and
art shared by Deaf people”
● “Deaf” with a capital “D” = Embrace
deafness and are more involved in the Deaf
community.
● Deafness is NOT a disability.
On the contrary...
● “deaf” with a little “d” = Prefer the usage of
hearing aids, ALDs, and cochlear implants
and are not involved in the Deaf
community.
● Deafness is an impairment and requires
treatment.

SIGNS OF NOT HEARING
There will be times where students in your classroom will appear to not be
listening as well as others or even as they once were. Some tell-tale signs of
not hearing could be:
●
●
●
●
●
●
●

Daydreaming/difficulty paying attention
Needing repetition
Saying “huh” or ”what?”
Not hearing their name when being called
Not following simple directions
Difficulty in background noise
Small speech errors that are newly developed

If a student in your classroom begins to make errors like these, it is best to
talk to their parents about what you have noticed.
The parents will then discuss with the child’s pediatrician in order to make
the most appropriate recommendations.
●

Recommendations may consist of a hearing test or even a test of central auditory
processing disorder (CAPD)

There are some evaluations that can be completed by teachers of these
students that may be required by the child’s doctors.

ROLE OF THE TEACHER
●
●
●
●
●
●
●
●
●

Face the child during all oral communication.
Check-in with the student to ensure he or she understands.
Use of visual teaching aids.
Utilize school-based amplification devices & other
technology for instruction.
Preferential seating for the student.
Communicate with the educational audiologist for updates.
Continue learning about hearing aids & cochlear implants.
Communicate with the student’s parents to share best
practices and progress.
Remember to be culturally considerate of the Deaf
population.

The End

Questions? Comments?
Thank you for your time!

