all about FM
technology
understanding
improving grades...

for improving  speech

improving lives

Since we introduced our very first FM
system in 1968, teachers, speech
pathologists, parents, and audiologists
have successfully used Phonic Ear FM
systems to help students. In specia
classrooms, general classrooms and
mainstream programs, from pre-school
through college, Phonic Ear FM systems
provide the acoustic environment
necessary for good speech understanding.
And while no FM system can eliminate
background noise or reverberation,
Phonic Ear FM systems can control their
effects while simultaneously providing
high-quality = amplification of the
teacher’s voice to any number of
students.

So help raise students' hands by raising
their understanding!

Compact, lightweight, and portable,
Phonic Ear FM systems are available in a
variety of models to meet specific hearing
needs.

call today for more information!

© 2000 Phonic Ear Inc.

Phonic Ear is the trademark of, and the
exclusive property of Phonic Ear Inc.
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the negatives of noise

All of us have experienced the frustration
of trying to hear the television or radio
while others are talking. Yet for students
in the classroom, noise is more than just
an annoyance. It causes a generd
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breakdown of communication, which can
result in missed information and
ultimately in academic failure.

Noise is often an uncontrollable factor
and can emanate from both inside and
outsde the room. Street traffic,
playground noise, desk and chair
movement, fans, and heaters are Al
contributors to poor speech
understanding.

A number of studies have measured the
intensity of background noise in the
classroom. These studies show that the
typical classroom has approximately a 60
dB noise level — equivaent to an office
full of noisy typewriters. In order for
most students with hearing impairment to
understand speech, the teacher’s voice
should be 15 dB to 20 dB higher than the
background noise. This represents what
audiologists refer to as a 15 dB to 20 dB
signal-to-noise ratio.

A signal-to-noise ratio is determined by
measuring the intensity of the signal (the
teacher’ s voice) and the background noise
found in the classroom. The difference
between these figures represents the
signal-to-noise ratio. In a normal setting,
the teacher’s voice measures
approximately 65 dB, and the background
noise approxi-mately 60 dB. Therefore,
the signal-to-noise ratio is only 5 dB (65
dB - 60 dB =5dB ). Because a 15 dB to
20 dB signal-to-noise ratio is desirable,
the average classroom with a5 dB signal-
to-noise ratio is clearly inadequate for the
student with hearing impairment.

Students with hearing loss have greater
difficulty discriminating between
competing background noise and the
teacher’ s voice.

ramifications of reverberation

Posing yet another barrier to speech
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understanding is reverberation (also
referred to as echo) — sound which is
reflected from surfaces in a room. All
rooms reverberate sound; some more than
others depending on construction and
furnishings. However, the hard walls,
high ceilings, glass windows, and
uncarpeted floors common to many
classrooms reverberate sounds much
more than carpeted floors and
acoustically treated walls and ceilings.

Reverberation generaly goes unnoticed
by listeners with normal hearing, but for
the person with hearing impairment, it
can make speech understanding even
more difficult. Reflected sounds that
follow the direct speech signa of the
speaker sometimes help the listener by
increasing the loudness of the signal — but
this is only true if the reverberation
arrives within .2 seconds of the direct
signal. Echoes that arrive later make
understanding more difficult.

Reverberation is measured in time. The
time it takes for a sound to decrease in
intensity by 60 dB should be no longer
than 0.3 to 0.4 seconds for persons with
hearing impairment. However, studies
illustrate that actual reverber-ation
averages 0.8 seconds in a normal
classroom — twice that recommended —
making it even harder to hear the teacher
(Ross, 1992).

Improving classroom listening conditions
with acoustically treated walls, floors,
and cellings is effective, but many
classrooms continue to have an
unacceptably high degree of
reverberation. A more practical strategy
is to control the effective distance
between teacher and student.

Reverberation of the teacher’s voice and
background noise further confuses speech
understanding.
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overcoming  distance, noise and

reverberation

As we have just illustrated, classroom
listening environments present challenges
for al students, and particularly those
with hearing impairment. But every
environmental obstacle can be overcome
simply by reducing the distance between
the speaker and the listener.

PHONIC EAR® FM systems provide this
solution without seating restrictions or
costly mod-ifications to classroom
construction.

An FM system provides direct
transmission of speech from the teacher-
worn transmitter/ microphone to the
student-worn receiver. Since the teacher’s
mouth is aways only 6 inches (15
centimeters) away from the microphone,
the distance between the teacher and
students (no matter where they’'re sitting
in the classroom) becomes effectively no
more than 6 inches (15 centimeters).
Moreover, these FM systems are
wireless, so the teacher can move freely
around the room or turn to face the
chalkboard while effortlessly maintaining
the level of her voice to the students. This
direct transmission of the teacher’s voice
to the students ears overcomes the
problem of distance, therefore combating
the effects of background noise and
reverberation, and easing teacher voca
fatigue.

To help you determine which Phonic Ear
system is most appropriate for your
needs, consult your hearing professional,
and use the following guide for reference.

Providing direct sound transmission from
the teacher to the student helps improve
speech understanding, giving the student
more confidence about participating.

Even during group activities, the student
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usng FM achieves a better signal-to-
noise ratio for the teacher’ s voice.

disadvantages of distance

Distance is the greatest obstacle to speech
understanding. In a common classroom
setting, the teacher is about 6 to 10 feet (2
to 3 meters) from students in the front
row. Let's say, for example, that we
measure the teacher’s voice as heard by
students in the front row and achieve a
measurement of 64 decibels (dB). The
background noise measures 60dB,
meaning that the teacher’s voice is 4dB
louder than the background noise.

Now let’s measure the teacher’s voice as
heard by students sitting in the third or
fourth row (about 12 feet/4 meters from
the teacher). This time we get a
measurement of 58 dB (doubling the
distance yields a 6 dB decrease in the
sound level) — so now the background
noise is actually 2 dB louder than the
teacher’ s voice!

You can experiment with the effect of
distance on speech understanding. Stand
3 feet (1 meter) away from someone and
ask her to speak at normal volume. Now
step back another meter, and continue to
double the distance while she maintains
the same normal voice level. Soon you
will find that you will no longer be able
to understand what she is saying,
particularly if you are in a noisy listening
environment.

This is exactly the problem students face
as they sit at increasing distances from
the teacher. While seating students with
hearing impairment next to the teacher
would certainly help adleviate the
distance problem, this type of restricted
seating is not always possible.

Increasing the distance between teacher
and student reduces speech
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understanding.

Sitting this close to the teacher is an
effective, though impractical, method of
improving speech understanding between
teacher and student.

identifying the need for FM

The teacher has just asked a question
about last night’s homework. Wanting to
encourage participation from those who
rarely raise a hand, she decidesto call on
Johnny.

“ Johnny, can you answer that question?”
asks the teacher. Johnny looks up in
surprise and embarrassment. He hadn’t
even known she had asked a question.

This scenario is typical for children with
hearing impairment— however dight—
because they generally remain silent
about their inability to understand the
teacher. Like Johnny, they may not even
be aware that they have missed a question
or other directions. Or they simply
pretend they understand. Unfortunately,
until the teacher or a family member
begins to take notice of the real problem,
students like Johnny may be perceived as
apathetic or incapable of understanding
the material.

Once the child has been identified as
having a hearing impairment, immediate
steps must be taken to optimize speech
understanding, help the student become
more confident about participating, and
enhance the overal learning process in
the classroom.

Understanding speech can be extremely
challenging for any student because
classrooms are, in general, poor
acoustical environments.

Fortunately, it is possible to overcome the
distance, noise, and reverberationthat
make speech understanding difficult. fm
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systems are uniquely equipped to
compensate for these obstacles. Even
students wearing the most advanced
hearing aids can benefit from the
improved listening conditions that an fm
system offers.

If a student is unable to hear the teacher
clearly, participation in classroom
discussions may be next to impossible.
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