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ABSTRACT

This article addresses the various methodological issues involved in the use of the Continuous Discourse Tracking (CDT) procedure as a test
instrument for evaluating communication efficiency in hearing-impaired adults. An overview of the potentially confounding variables
associated with the CDT technique is provided and consideration is given to the reliability of this procedure with reference to areas requiring
systematic investigation. It is proposed that the adoption of an alternative paradigm aswell as interdisciplinary approach to test construction
may facilitate a multi-dimensional perspective to the assessment of speechreading and communicative ability in the hearing-impaired
population.

OPSOMMING

Hierdie artikel bespreek die verskillende metodologiese aspekte inherent aan die gebruik van die “Continuous Discourse Tracking” prosedure
as 'n meetinstrument by die evalucring van kommunikasie-effektiviteit by gehoorgestremde volwassenes. ‘n Teoretiese oorsig van die moont-
like kontaminerende veranderlikes wat met hierdie tegnick gepaard gaan, word verskaf. Vervolgens word die betroubaarheid van hierdie
instrument indringend beskou met verwysing na navorsingsareas wat sistematiese ondersoek verg. Daar word voorgestel dat die aanvaar-
ding van ‘n alternatiewe paradigma sowel as interdissiplinére pogings wat betref toetskonstruksie, 'n multidimensionele benadering tot die

evaluasic van spraaklees- en kommunikasievermoéns by gehoorgestremdes kan bevorder.

INTRODUCTION

Recent advanced technology h:‘as introduced a new era in inter-
vention strategies with profoundly hearing-impaired indivi-
duals, particularly for those] postlingually deafened. South
Africa has recently inaugurated a multi-disciplinary approach
to the assessment and rehabilitation of these individuals (Miil-
ler, 1988) which has sparked off general interest in the poten-
tial benefits of cochlear implants in particular.
j

For the audiologist, whose role is crucial, these developments
present exciting challenges. 'The, profession is increasingly
called upon not only to assess candidates for cochlear pros-
theses, but also to recommend suitable alternatives, document
the effectiveness of sensory devices and to provide for essential
after-care services.

These considerations, coupled with the current focus on quali-
ty assurance in clinical practice, emphasize the importance of
accurate measurement of speech communication in the pro-
foundly hearing-impaired. In addition, there isan urgent need
to adapt currently available test instruments and to construct
test stimuli to meet local demands for culturally appropriate
diagnostic tools.

The objective of this paper is to consider critically one of the
speechreading assessment techniques, namely the Con-
tinuous Discourse Tracking Procedure, which has been wide-
ly applied to the assessment and treatment of postlingually,
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profoundly hearing-impaired persons. An appreciation of this
technique is essential in order to avoid mechanical application
of this procedure and to encourage clinicians to become dis-
cerning test users.

THE ASSESSMENT OF SPEECHREADING ABILITY

In reviewing the literature on speechreading assessment it is
notable that, despite the absence of a conclusive theoretical
tramework for speech information processing, many innova-
tive and radically different approaches have appeared during
the last decade (e.g. Boothroyd, 1987 (cited in Montgomery &
Demorest, 1988); Cronin, 1979; Middelweerd & Plomp,
1987).

The absence of a viable model of speech perception has, never-
theless, exerted a noticeable influence on the standard of
speechreading instruments developed so far; Montgomery &
Demorest(1988) view most of these as being of inferior quality
and describe them as not meeting current psychometric re-
quirements. This statement needs some qualification how-
ever; it pertains specifically to the insufficient availability of
psychometric data on existing measures, rather than to the
inadequacy of the instruments per se.

Fortunately, as a result of several developments, most re-
searchers are positive about improvements in the standard of:
speechreading instruments. They base their optimism on
the following:
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1) therecentstrides which have been made in terms of model
development (Massaro, 1987);

2) the advent of interactive videodisc technology which has
opened up avenues for exploring new methods of testing
and

3) the availability of test construction and evaluation techni-
ques which hopefully will be increasingly used by experi-
menters in this field during the stages of test develop-
mernt.

At present, however, it is generally agreed that the researcher-
clinician who strives to evaluate an individual's speechread-
ing performance in a reliable manner, is confronted with an
extremely complex task.

THE CONNECTED DISCOURSE TRACKING (CDT)
PROCEDURE

One unique and highly versatile procedure which represents
an alternative aproach to the measurement of speechreading
skills in the hearing-impaired, is the CDT procedure, origi-
nally described by De Filippo and Scott (1978). Tracking is a
timed technique in which the talker (sender) reads from a pre-
pared text presented in a phrase-by-phrase manner. The
receiver “listens” to each successive group of words as an
entity, before repeating verbatim what the sender has said. If
the receiver is correct, the talker proceeds to the next segment;
if an error occurs in the repetition of the material, the talker
and receiver employ various strategies to elicit a verbatim res-
ponse. The goal of the procedure is to obtain a repetition that
matches the text verbatim without the use of non-speech-
related cues such as gestures (De Filippo & Scott, 1978). Track-
ing performance is quantified and scored in terms of the
number of words transmitted per minute (wpm).

This procedure can be differentiated from traditional ap-
proaches to speechreading testing on the following grounds:

1) It comprises a discourse task and therefore ongoing
“meaningful speech™ (and notisolated, single-word stimu-
1i) is employed. |

2v)/lt can be described as inte:ractive in nature. Since the pro-

cedure utilises a dyad and the talker's behaviour depends |

on the speechreader’s performance, the interactive dyna-
mics of a real conversation are allowed to play an impor-
tant role in the evaluatio?n.

3) The scoring deviates drastically from conventional pro-
cedures in that the typically “all or nothing” approach to
sentence scoring is not em'plo_v,ed; rather, scoring results is
a rate measure (although as a prerequisite a 100% accuracy
is implied.)

4) 'The final wpm score relates to commumication cfficiency
and, as such, represents a composite measure of com-
munication rate. Therefore, in contrast with traditional
measures, the wpm score reflects all the components
within the communication interaction, namely the trans-
mission, processing and correction as well as response
time. In fact, De Filippo and Scott (1978) have suggested
that this task not only taps perceptual skills (and the accu-
racy thereof), but a combination of an individual’s percep-
tual and communicative abilities.

Since the tracking technique's inception, it has been used with
individuals of all ages and with a number of modifications for
multiple purposes (Owens & Raggio, 1987; Osberger, Johnson
& Miller, 1987). As mentioned previously, its most extensive
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use has been in studies documenting changes in communica-
tion efficiency as a result of sensory devices (Cowan, Alcan-
ta, Blamey & Clark, 1988; De Filippo & Scott, 1978; Sparks ct
al. 1979; Miiller, 1988). In addition, a number of studies (e.g
Danz & Binnie, 1983; Lesner & Kricos, 1987) have demon-
strated its feasibility for intervention and training purposes.
For the purpose of this article, discussions will be limited to the
use of speech tracking with adults.

APPEAL OF THE SPEECH TRACKING PROCEDURE

Since tracking is a live-voice procedure, it can be easily admi-
nistered without the use of any equipment. In addition, it
allows for quantification of the efficacy of the communication
process. The procedure requires a different passage to be used
at each session and therefore any learning of the test material
is prevented. In view of the fact that ongoing speech is used in
an interactive manner, “real-life” conditions are more closely
approximated with use of the CDT technique; the task is
therefore known for its high face validity (Levitt, Waltzman,
Shapiro & Cohen, 1986).

As with many of the tracking method’s predecessors, the deve-
lopment of this procedure seems to have arisen from clinical
necessity. In retrospect, it is speculated that perhaps one of the
major motivations for its development revolved around the
aspect of repeated presentations. It seemed that the typical
practice effects associated with perceptual tasks could be by-
passed by means of this new technique. Although difficulties
associated with traditional speechreading tests have to some
extent been overcome by the speech tracking procedure and
while other problematic issucs are shared by conventional
methods of speech recognition testing, it has now become
apparent that this new procedure has introduced different
sources of variability, which have often been disregarded by
the clinical and research communities (for example, Hopkin-
son et al. 1986).

These methodological issues appear to contra-indicate the use
of tracking for purposes of evaluation and in research inves-
tigations employing an across-subject design(ILesner, Lynn &
Brainard, 1988). A recent position paper by Tye-Murray and
Tyler (1988) has been the first to review and identify formally
the confounding variables specific to this technique. In addi-
tion, in order to minimize the shortcomings associated with
the use of this test instrument, these authors have proposed
stringent guidelines for within-subject testing,

CRITICISMS DIRECTED AT CONTINUOUS DISCOURSE
TRACKING AS A TEST PROCEDURE

The overall concern regarding the use of tracking as a test
instrument pertains to one major aspect, namely that the
ultimate score achieved by a receiver will vary as a function of
several extraneous variables. Tye-Murray & Tyler (1988)
maintain that these variables are almost impossible to control.
As mentioned before, many of the problems associated with
tracking as a test procedure are also relevant to the use of
sentence-list speechreading tests. In their opinion, however,
there are unique shortcomings specific to the use of the track-
ing task. This has led these authors to conclude that the speech
tracking procedure “does not reliably measure a receiver’s
ability to recognize speech” (Tye-Murray & Tyler, 1988, p.
227). In contrast De Filippo (1988) has argued that “for eva-
luating speechreading performance tracking requires careful
attention to the (very) same issues of assessment as any other
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(speechreading) technique™ (emphases added) (p. 230).

Hence, the purpose of the following discussion is firstly, to
summarise the main variables and issues of concern faced by
the clinician-researcher when employing the CDT procedure
for evaluative purposes. Particular emphasis is given to text-
related variables, since a review of the literature reveals an
urgent need to give priority attention to issues underlying this
aspect. Secondly, in response to Tye-Murray and Tyler’s
{1988) critique, this article endeavours to address some fun-
damental theoretical issues arising from their comments and
to delineate areas awaiting further exploration. Such investi-
gations are deemed essential, before the CDT technique is
either prematurely discarded or restricted in terms of its po-
tential usefulness as an assessment tool.

Table 1: Summary of sources of error associated with the
CDT task

SENDER (S) VARIABLES:

Rapport and familiarity with receiver (R)

Ss’ different testing/interaction styles

Ss’ personal attributes: visual intelligibility, clarity of
speech production etc.

Sender bias

Change of S characteristics over time

Variations in S presentation across conditions

RECEIVER (R) VARIABLES:

Degree of familiarity with S

Speech intelligibility and language proficiency
Ability to utilise contextual cues

Interactions between Rs and text material
Cognitive abilities {e.g. memory)

Age variables

Learning and adaptation effects

Differences in nonsensory factors: motivation, R bias

TEAM VARIABLES:

Strategy used across conditions
Efficiency in probing/use of repair strategies

TEXT VARIABLES:

Text complexity

Literary style {dialogue vs descriptive vs narrative)

Ease of segmenting text '

Level of familiarity/difficulty throughout text

Socio-cultural relevance

Resemblance to the spoken idiom

Source of material

Booklength material: R’s ability to exploit story plot,
R’s familiarity with characters

Passage equivalence: across conditions, devices
and R’s; .
method whereby determined

SCORING VARIABLES:

Type of scoring system
Method used in interpretation of scores
Manner whereby missed words are accounted for
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'The application of the CIYT procedure to the test situation
gives rise to the issues of uncontrolled sender and receiver
characteristics as well as confounding text characteristics. In
addition, a variety of scoring schemes have been proposed -
some with the precise aim of statistically controlling the sour-
ces of variability. Table 1 provides an overview of confound-
ing variables associated with the use of tracking as a test
procedure as identified and described in some of the most
recent publications ( T'ye-Murray & Tyler, 1988: De Filippo,
1988; Lesner, Lynn et al. 1988; Montgomery & Demorest,
1988). Proposed solutions for minimizing these effects are
summarized in Table 2.

Table 2: Summary of strategies which may reduce error
on the CDT task

FOR SENDER (S) VARIABLES:

Use a variety of senders (Ss)

Probe the effects of different senders
Train Ss before data collection
Define the Ss” rules

Provide sources of external validation
Computerise the speech tracking task
Keep S blind to the test condition
Monitor S externally

Use same S across conditions

FOR RECEIVER (R) VARIABLES:

Provide orientation to the tracking task
Provide pre-training practice

Specify the repair strategies

Ensure that R (s) follow precise pattern of
responding

Insist on verbatim responses

Include a last-resort repair strategy
“Normalise” the tracking scores

Probe suspect nonsensory effects

FOR TEAM VARIABLES:

Provide both partners with orientation and practice

FOR TEXT VARIABLES: ) !

Use of different text source each session? !
Use of controlled materials
Average performarnce over a large sample of text/time
Predetermine passage cquivalence
Determine text equivalence by:
subjective ratings of passages by a panel
ranking of texts based on scores of good speech-
readers
grading of selected texts

FOR SCORING VARIABLES: ’ e
Use wpm scores only for within-subject gor‘ribpa rison
Reduce some sources of error by use.of scoring
systems 7
Account for missed words by.adopting a penalty

scheme or limiting the corréction time

e
~

The South African Journad of Communication isovders, Vol. 37, 1990



Methodological Considerations in Continuous Discourse Tracking Procedure with Hearing-Impaired Adults 55

SENDER VARIABLES

As reflected in Table 1, the sources of talker variability con-
stitute one of the major obstacles to the collection of reliable
and valid assessments. Although recent developments in com-
puter-assisted tracking such as CASPER (Boothroyd, 1987
cited by De Filippo, 1988) and CAST (Fuller & Cicchelli, 1986
cited by Sims, 1988) offer a potential solution in terms of con-
trolling talker variables; it will be at the cost of restricting
interactions with the receiver and limiting tracking as a test
procedure to well-equipped centres. However, in the light of
mounting criticisms of the use of tracking as a test, com-
puterisation of the CDT technique for evaluative purposes
may eventually become universal.

It follows that until such time and until further more specific
information regarding the differential effects of the various
sender variables becomes available, clinicians and researchers
will need to take the necessary steps to ensure adequate talker
training. In fact, the implementation of the suggestions pro-
vided in the literature can be viewed as a pre-requisite for
generating data of at least minimal accuracy and borderline
reliability. In addition, as highlighted by the study of Sparks et
al. (1979), it remains the obligation of the experimenter/
clinician to explore particular sender effects, for instance
talker bias, whenever this becomes suspect.

RECEIVER VARIABLES

Many receiver-related confounding variables do not appear to
be unique to tracking. Nonsensory factors such as reluctance
to guess, motivation, level of attention and alertness also ope-
rate when other speech recognition tests are employed, al-
though it is apparent that some speechreader characteristics
{day-to-day variability over time, the receiver’s learning curve
of the tracking task per se) specifically pertain to tracking.

As suggested by Montgomery and Demorest (1988) nonsen-
sory effects are an important area for research, requiring spe-
cialised research designs and:new methods of testing speech
recogriition. In the meantime!the diagnostician who strives to
increase her/his accountabili;’ty in clinical practice will stand
t6 benefit from allocating sufficient time to incorporate De
Filippo's (1988) proposed sets of activities which are aimed at
reducing the effects associated with receiver task learning.
Furthermore, by ensuring optimal test conditions and replica-
ting conditions, one can minimise the influence of short term
maturational effects.

TEXT VARIABLES

"The most neglected area in terms of speechreading assessment
in general concerns the issues of test construction and ¢valua-
tion. These inadequacies are also apparent when it comes to
the tracking method. It is clear that no standardised or exten-
sively researched text materials are available for use withCDT
and investigators employ a variety of connected discourse
materials selected from a wide range of sources. Furthermore,
there are variations in the degree to which such materials have
been adapted and subjected to preliminary investigations. An
unfortunate trend which has been noted is that investigators
seem to prefer the selection of new “untested” materials.
rather than subjecting existing text material to further refine-
ments before administration to their subjects.

In terms of material selection und text composition. it is gvi-
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dent that only arbitrary guidelines and loosely defined criteria
appear to be available in the Audiology literature. The urgent
need for rigorous studies in ¢rder to find the optimum length,
type, and linguistic difficulty of tracking materials has been
echoed by researchers such as Lesner & Kricos (1987) and
Matthies & Carney (1988). Perhaps by borrowing from recent
interdisciplinary research in the study of connected discourse
{e.g. Ulatowska et al. 1983; Van Dijk & Kintsch, 1978) audio-
logists could establish more objective methods for indexing
the complexity and structure of the various types of discourse
materials. This would be a promising first step in generating
more specificand academically sound criteria for the construc-
tion of text materials. Another factor often ignored by thera-
pists using the CI)'T" technique, but of considerable importance
in terms of the South African context, is the selection of cultu-
rally appropriate test stimuli.

A practice which appears to characterise existing “try-out”
procedures during the test development and evaluation stage
of the tracking task involves the reliance on subjective and
rather superficial methods of determining the suitability of the
material. As borne out by the studies of Lesner and Kricos
(1987) and Lesner et al. (1988), the piloting of text material on
a few normal hearing college students does not guarantee
suitability of the text stimuli - particularly when tracking is
performed with the geriatric population. Nor does rating by a
panel of judges alone ensure enterpassage equivalence. It fol-
lows that the application of more large-scale and thorough
methods to determine the suitability of text materials is indi-
cated and this area should become a research priority.

The provision of psychometric data for any newly constructed
test is a recurrent theme in the research literature on Speech
Pathology and Audiology. Ventry & Schiavetti (1980) make
the point that many researchers fail to realise that the concept
of reliability and its assessment also applies to measurements
made by those who develop their own measuring material. It is
generally agreed that extra time should be spent by such re-
searchers (as well as test users) in examining the instruments’
reliability before reporting on their use.

In terms of the tracking task itself (and the material employed),
test evaluation is urgently required in order to examine sys-
tematically the various facets of reliability, inter-passage equi-
valence, susceptibility to practice, talker influences, etc. By
calibrating the CDT procedure on a large representative
sample and analysing the data psychometrically utilising the
present statistical theories applicable to speechreading instru-
ments (Montgomery & Demorest, 1988), more concrete docu-
mentation regarding the performance of hearing-impaired
individuals on the tracking task could be obtained.

In accordance with the main focus of this paper, namely. the
need for systematic research into the suitability of text mate-
rials, the authors propose that a small sample of passages is
initially selected for investigation and that this sample is:

1) rated for similarity by expert judges;

2) assessed for equivalence in the reading speed (wpm) of
senders using a repeated measures design with control of
order effects;

3) assessed for equivalence of comprehensibility by normal
hearing agegraded receivers:

4) assessed for equivalence in CDT wpm rates using normal
hearing receivers and the same type of design advocat-
ed in (2);
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5) used to establish norms in terms of the average wpm rates
of agegraded normal hearing receivers; and

6) assessed for text equivalence by using number of errors as
the criterion measure. In terms of this requirement the
same person should make the same number of errors on
each text.

In addition, test-retest reliability in the form of correlations
(per text) of the wpm performance data can be computed. In
this case test-retest intervals must be large enough to counter
the effects of memory and text learning but short enough to
avoid maturational influences.

METHODS OF SCORING

One of the major issues faced by test developers interested in
speechreading performance concerns the important and
rather arbitrary decision-making required in the selection of a
final scoring system. In tracking, no universal scoring pro-
cedure exists and this further complicates the interpretation of
tracking performance across studies.

It is uniformly agreed that absolute wpm scores have little
meaning on their own, except perhaps in within-subject com-
parisons. As discussed in the literature, expressing perfor-
mance in terms of relative gain, although meaningful, can be
quite misleading if reported only in terms of gain. Chemal
(1989) and De Filippo(1988) point out the differences in func-
tional communication skills between the following two in-
dividuals:

a) Speechreader A who has changed tracking rate from 10-20
wpm and B who has increased from 45-90 wpm. Although
both individuals claim a 100% gain (by doubling their
scores), the difference in functional communication be-
tween individual A and B are considerable.

b) Speechreader A who demonstratesa 10 wpm gain in track-
ing rate (improvement from 20-30 wpm) and B who also
demonstrates a relative gain of 10 wpm by increasing his/
her scores from 90-100 wpm. Again, the differences in
functional skills between the two receivers are clear, de-
spite the uniform increments in tracking rates.

A number of modifications to the calculation of the wpm
scores which minimise the influence of some sources of varia-
bility have been suggested in the literature. Until a uniform-
scheme has been adopted, however, it would appear essential
for the clinician-researcher to heed the following statement
(De Filippo, 1988, p. 299):

“Scoring should be accomplished by strict adherence to
whatever rule system is constructed for both talker and
speechreader, with consistency in its application, adjust-
ment of the final wpm score to account for missed words
and inclusion of sufficient data in each score reported.”

DISCUSSION

Despite the apparentsimplicity of the procedure, clinical expe-
rience with tracking and preliminary investigations of this
method have established that speech tracking is not straight-
forward. In fact, a number of issues need to be fully appre-
ciated in order to avoid the many pitfalls inherent in its
application.

In the experience of the first author, the implementation of the
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multitude of precautions cited in the literature (in order to
reduce possible contamination of tracking data) has certain
negative effects. The clinician in order to adhere to all the
“rules” (in an attempt to approximate laboratory conditions),
tends to become a “testing robot” and some of the original
appeal of the tracking method is thereby lost. In such cir-
cumstances, the clinician who assesses client performance
may well be tempted to hand over the task of evaluation to high
technology instruments. This problem which reflects the fine
balance which exists between internal validity (control) and
external validity(generalisability) is well recognized in expe-
rimental methodology (Kerlinger, 1983) and explains why
any effort to increase control is likely to coincide with a de-
crease in external validity.

In view of the above, future research which differentiates be-
tween “critical” and “negligible” extraneous variables affecting
tracking performance would seem to be of paramount impor-
tance. It is evident that although previous research has sugges-
ted many potentially important factors influencing tracking
performance, formal studies exploring their relative effects are
seriously lacking. By examining the magnitude of potentially
confounding variables (and not only the presence or absence
thereof), the clinician-researcher is likely to be in a better posi-
tion to identify and control the essential sources of variability.
In addition, the problems associated with “over-control” will
probably be greatly reduced.

Future studies employing single-subject designs may offer a
suitable evaluation technique for exploring experimentally
the extent of sender effects (i.e. sender maturation) and for
manipulating sender characteristic such as talker bias. Of
equal importance is the reduplication of studies in order to sys-
tematically accumulate a substantial body of data which will
assist in differentiating between “significant” and “insignifi-
cant” variables. However, any research applications of the
tracking technique are likely to be severely restricted, until
further studies into the establishment of equivalent passages
and appropriate methods for determining passage equivalence
are undertaken.

It is felt that speech therapists/audiologists have much to con-
tribute to the area of test development and evaluation. Inter:
disciplinary efforts suchas those evident in the development of
sophisticated hearing handicap scales (Demorest & Erdman,
1987) have increased our professional confidence in both‘
diagnosis and the specification of treatment strategies and|
have enhanced our credibility as members of an essential"
profession. :

|
In an attempt to address the need for more suitable local track-
ing materials for assessment purposes, the first author com-;
piled twenty sets of controlled text passages. A detailed ac-
count of the methodology used in the development of the
material is beyond the scope of this article. It suffices to report
that the available literature guidelines were employed in the
construction of the material and modifications to the test
passages were performed as a result of subjective ratings on a
number of criteria by two independent speech therapists/
audiologists. Evaluation of a small sample of selected texts has
been initiated and is continuing,.

CONCLUSION L

The foregoing discussion highlighted the need to establish
research priorities in terms of future investigations pertaining
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to the tracking procedure. Furthermore, specific recommen-
dations in this regard were proposed. At the same time, it
seems rather unrealistic to require that one particular mea-
surement tool should be entirely adequate to account for the
multiple dimensions underlying the study of speech informa-
tion processing during face-to-face communication. Tracking
is a function of a specified message and channel and takes
place in a specific environment. The resultant tracking score
globally, if imprecise, reflects the combination and interaction
of all these components as they relate to a single context. In
fact, the advantage of for instance, Garstecki’s (1981) assess-
ment scheme is that it permits systematic sampling of audi-
tory-visual speech perception performance over a much
broader continuum.

Finally, it must be remembered that the present criticisms
directed at the CDT procedure reflect much of a cause-effect
theoretical framework in terms of research methodology. New
paradigms particularly in the field of psychology (e.g. Buss &
Cantor, 1989) are emerging with the emphasis on interactive
assessment and evaluation of the adaptive functioning of the
individual in terms of real-life demands. Ross (1988) for exam-
ple, refers to the eco-psychological approach in the assessment
of the behaviour of deaf individuals which hasemerged inres-
ponse to growing disenchantment with traditional personality
tests. In the area of evaluating speechreading and communica-
tive functioning of the hearing-impaired adult, the adoption of
such a paradigm would appear to have the potential of provid-
ing the clinician with functional measures of appraisal which,
in conjunction with the use of formalized methods, could
ultimately contribute to a more integrated diagnosis and
balanced theoretical perspective.
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%% IN-THE-CANAL HEARING AIDS

with Acoustimed’s exclusive “ANTI-FEEDBACK” TECHNOLOGY

“ UNLIMITED VENTING WITHOUT WHISTLING

- MORE USABLE GAIN THAN BEHIND-THE-EAR AIDS
USER-CONTROLLED NOISE REDUCTION

- EASILY HANDLED BATTERY DRAWIER

The acoustic advantages of In-The—Canal hearing aids are well known.
However, until now their use has been limited by acoustic feedback which
causes oscillation (whistling). Acoustimed has developed a technique for
controlling the phase response of hearing aids to prevent oscillation. Full
details are a trade sccret but results are spectacular.

We can now make In-The-Canal hearing aids that have more USABLE gain than
Behind-The—-Ear models and they do not oscillate regardless of how large we
make the vent. With the Phantom Model AFP (power7 version it is possible to
correct nerve deafness with high frequency loss as great as 90dB.

The Phantom Models AF and AFP have a simple but cffective noise control.
When the volume is turned down low frequency noisc is reduced more than the
essential high frequencies. This unique feature has the effect of improving

the signal-to—noise ratio in noisy conditions.

Because of the microphone position Phantom
hearing aids have better high frequency
performance than Behind-The-Ear models and

FREQUENCY |
125 250 500 1K 2K 4KH=z

since there 1s no tubing they are more 0o
efficient and have a smoother frequency {
response. Previously In-The—Canal hearing 10«
aids could be used only for mild hearing — —20 =
loss due to feedback problems. With the new || L {30 %’L
Phantom hearing aids there are LESS Phantom-AT iy
feedback problems than with Behind-The-Ear N — 40 "
models. This allows us to make Phantom aids — 50 &
which work better than many Behind-The-Ear || I
PP hearing aids. W_ 70 £
<
Phantom hearing aids are made in 3 basic AN \ Phantom- AP — 80 £
models. The approximate fitting range is . 90
illustrated in this diagram. Performance is L | P

controlled by transducer selection.

ACOUSTIMED HEARING SERVICES
K7 Bosman Building
Cor. Eloff and Bree Streets, Johannesburg Tel: (11) 337-2977





