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Introduction

For several years researchers have investigated the various
factors that hinder or facilitate learning in classroom environ-
ments, especially with respect to students with a hearing loss.
Everyone agrees on the fundamental communication process
inherent to teaching and on the importance of providing good
learning conditions in the classroom. This is why many schools
rely on new technologies such as assistive listening devices
(ALDs) like the well-known auditory FM transmission systems.

While these systems overcome some of the obstacles found
in classrooms, many students with hearing loss still struggle.
However, the recent arrival of a new technology, the audiovisual-
FM system, provides added benefit to standard audio-only FM
systems in that it transmits both audio and visual speech cues,
thereby increasing the ability of students with a hearing loss to
assimilate information.

The Classroom: An Auditory Learning Environment

The classroom is primarily a communication environment in
which the teacher’s task is to transfer knowledge to students in a
way that enables them to understand and assimilate the informa-
tion. According to Berg (1987), students spend 45% of their
classroom time performing listening tasks. It is therefore vital
that they understand what the teacher is saying. Unfortunately,
this is not always possible, as numerous conditions impede
listening activities in the classroom.

The Effect of Noise on Learning

The classroom is a noisy environment. Whereas typical
speaking levels range from 55 to 65 dB (A-weighted), many
classrooms have noise levels as high as 80 dB (A-weighted).
These noise levels may vary according to the age of the pupils
but, generally, the younger the students, the noisier the classroom
(Crandell & Smaldino, 2000; Finitzo, 1988).

There are two main sources of noise: 1) infrastructures
within the classroom (fans, lights, equipment) as well as outside
the classroom (equipment in other classes, hallway activities,
street noise, etc.), and 2) noise generated by persons within the
classroom, namely other students. Together, these sources of
noise can mask the voice of the teacher.

The relationship between the level of the teacher’s speech
and the level of surrounding noise is referred to as the Signal-to-
Noise Ratio (SNR). For students, the higher the SNR, the easier
speech perception becomes. A low SNR considerably hinders
speech perception, especially for students with a hearing loss. It
is claimed that the level of the teacher’s voice should be at least
15 dB greater than the surrounding noise level (+15 dB SNR) in
order for students with a hearing loss to understand what the
teacher is saying (American Speech-Language-Hearing Associa-
tion, 1995).

The Importance of Visual Cues in a Learning Environment

Ideal learning conditions entail not only a proper acoustic
environment but also a proper visual environment. Even students
with normal hearing benefit from visual cues. However, for
students who have a hearing impairment, visual cues are vital.
Speechreading can help these students decode the teacher’s
message while providing other non-verbal communication cues
such as facial expressions and/or hand and body movements.

As visual cues are highly beneficial to speech perception, it
is essential that students have uninterrupted access to them.
Unfortunately, this is rarely possible. Often, a teacher will turn
his or her back to the class, fail to articulate clearly, or speak too
rapidly. All these are common occurrences in classrooms. Other
obstacles, such as the distance between teacher and student, poor
lighting, a teacher wearing a mustache or beard, as well as any
other visual distractions can further hinder efficient
speechreading (e.g., Castle, 1988; Stoker & French-St.Georges,
1984). Even when the student with a hearing loss is given
preferential seating near the teacher, speechreading remains
difficult and much information is lost.

New Technology: The Audiovisual-FM System

For over thirty years, students with a hearing loss have been
using standard audio-only FM systems. There are two types of
FM systems: 1) the single-user system, which benefits a single
student with a hearing loss, and 2) the sound field system, which
amplifies the teacher’s voice through loudspeakers (placed at
strategic locations in the classroom) and benefits the entire class.
By facilitating speech perception, FM systems improve academic
performances (Berg, 1987; Crandell, 1991; Crandell & Bess,
1987; Crandell & Smaldino, 2000; Jones, Berg & Viehweg,
1989).

However, there are limitations to traditional FM systems as
they do not eliminate many of the learning obstacles mentioned
previously. There was therefore a need to provide students with
hearing loss with more complete speech-signal equipment, hence
the motivation to develop an audiovisual system. Providing
visual cues did seem to be the best way of improving speech
perception; the question was how to provide students with
uninterrupted access to visual and audio cues regardless of the
distance separating the teacher from the student?

The parents of a profoundly deaf child proposed an inge-
nious solution. Computer engineers by trade, Marie Lapalme and
Luc Ducas introduced the Audiovisual-FM system in 1997. In
this system, a headset worn by the teacher is equipped with a
camera and microphone. The image of the teacher’s face is
transmitted to a small screen on the student’s desk—giving the
student uninterrupted, close-up access to the teacher’s face—
while the voice signal is sent to the student’s regular FM receiver,

43



Journal of Educational Audiology 8 (2000)

thus providing simultaneous auditory and speechreading cues.
AudiSee, as the system is named, is the first system to integrate
both the voice and the facial image of the teacher.

System Description

Figure 1 illustrates the components of the AudiSee system
and how it may be used in a classroom. The system consists of
two modules. The teacher’s module includes a headset that
supports both the microphone and the camera, and a transmitter
worn at the waist. Both the voice and the image of the teacher are

Figure 1. AudiSee System

transmitted, without wires, to the student’s module. The image
can be displayed on either a small 5-inch screen placed on the
student’s desk or a standard TV monitor placed in front of the
class. A laptop computer can also be used.

The system is compatible with most FM systems available
commercially, so the teacher needs to wear only one transmitter
for both sound and image. The audio signal is transmitted directly
to the student’s regular, personal FM system. Combining the
audio and video signals, while using a student’s existing FM
equipment, makes this Audiovisual-FM system very efficient.

Benefits of the AudiSee system

For the first time, students with a hearing loss can combine,
at all times, visual and auditory cues to increase their level of
understanding. Several investigators have shown the benefits in
speech-perception performance that can be gained when the
audio and the visual speech cues are combined (Binnie, 1974,
Erber, 1974; Grant & Braida, 1991; MacLeod & Summerfield,
1990). Under poor listening conditions due the presence of
background noise, a hearing loss, or both, the performances of
subjects on speech perception tasks is significantly improved
when they have access to the audiovisual speech signal rather
than the auditory-only cues (Gagné, 1994).

Investigations desgined to evaluate the efficacy and effective-
ness of the AudiSee system have been conducted over a period of
three years. Gagné, Le Monday, Desbiens, Lapalme, and Ducas
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(1998) demonstrated that when the distance between a talker and a
speechreader exceeds approximately 12 feet, visual-speech percep-
tion performances decreases. However, when the AudiSee system
was used, speechreading performances remained constant even
when the distance between the talker and the speechreader exceeded
24 feet. In fact, informal tests conducted with an AudiSee system
have shown that the visual image transmitted onto the student-moni-
tor remains undistorted up to a distance of approximately 100 feet.

Recently a field-study assessed the system’s performance, as
well as its benefits and drawbacks in the classroom (Gagné, Le
Monday, Boisclair, Gagnon, Lapalme & Ducas, 2000). Twelve
student-teacher teams used the AudiSee system in various
classroom settings. The investigation was conducted over a
period of one semester (approximately 3 months). The student-
participants had various degrees of hearing impairment (from
mild to severe) and they were recruited from all school levels:
primary, secondary, and college. Data were collected from
experimenters who observed classroom activities during different
pedagogical activities. Additional information was obtained from
daily-journal entrees completed by the students and the teachers
as well as from individual and group interviews conducted with
the participants.

The results of the investigation were conclusive. The
AudiSee system makes speechreading readily available and more
efficient, and promotes speech perception even in classrooms
where lighting is not optimal. Secondary and college level
students reported that the system facilitated note taking and
required less concentration on their behalf. The student is thus
less tired and has more energy to partake in other activities. The
quality of the audio signal transmitted by the AudiSee system is
comparable in quality to the signal provided by auditory-FM
systems currently available commercially. In short, the system
works and is reliable.

Two other observations made during the field study are
noteworthy. First, introducing the AudiSee system to teenagers
constituted a challenge. As with all assistive listening devices,
many teenagers were reluctant to adopt the AudiSee system. Just
like with traditional auditory FM systems, teens feared that its
use would draw attention to their impairment and hinder their
social integration. This is why successful implementation of the
system relies on the coordinated efforts of the school staff, the
teacher, and the school audiologist or speech-language patholo-
gist. Second, many of the teachers were not keen on wearing the
headset. The primary reasons for their reticence were that the
headset was heavy and uncomfortable. Also, some teachers
feared that the headset would undo their hair styling. Others did
not like the visual reproduction of their facial features on the
student- or TV monitor. Finally, some teachers reported that the
headset distorted their ability to hear the students. Notwithstand-
ing these obstacles, most of the teachers agreed to wear the
headset especially when they realized the benefits it provided to
the student-users. Finally, it should be mentioned that since the
field study was completed (Spring, 2000), the headset worn by
the teachers who took part in the investigation was completely re-
designed. The current headset is significantly lighter (it weighs 5
ounces) and it is much more comfortable to wear (see Figure 2).
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Figure 2. Photo illustrations of the AudiSee headset. The top
panels display the previous version of the headset whereas the
bottom panels display the current version of the headset.

Other applications

Originally designed for deaf and hard-of-hearing students,
the AudiSee system is likely to benefit users who have communi-
cation difficulties attributable to other causes. Given that audiovi-
sual cues enhance speech perception, anyone attending a confer-
ence or any other type of presentation where the participant is
distant from the speaker could benefit from an AudiSee system. It
is also likely that elderly individuals with a hearing loss or
students who have learning disabilities not related to a peripheral
hearing impairment (such as auditory processing problems or
attention deficit disorder) could also benefit from this system.
However, the potential benefit of the AudiSee system for these
clienteles remains to be investigated.

Conclusion

The AudiSee system allows students to have uninterrupted
access to the teacher’s visual and auditory cues. The addition of
visual cues is significant and could help students achieve a higher
level of self-confidence and autonomy. In turn, this should be
conducive to better academic results. Moreover, the teacher is
now free to move about the class and does not need to devote as
much effort to facilitating speechreading for a single individual.
Finally, using the system in the classroom can increase other
students’ awareness of the problems linked to hearing impair-
ment.

Additional information regarding the AudiSee system
developed by Audisoft Technologies can be obtained at the
following Web site; www.audisoft.net.
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