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PROBLEM

The problem investigated was to Getermine if a program
of educational audiology would aid the speech and language
development of the moderately to severely hard of hearing
child to the extent that the child, when he enters school,
might be integrated into a normal hearing classroom. The
hard of hearing and deaf child has in the past presented a
major problem to the educator in that special classes in
special schools have had to be provided for him. If new
methods of aural education are developed, such as that which
has been termed "educational audiology,” which can substan-
tially improve the speech and language development of these
children, more of them might be integrated into the normal
hearing classroom at an earlier age.

This study had as its aim the evaluation of a program
in educational audiology, (sometimes referred to as the
"acoupedic method"), as a method of training the deaf and
hard of hearing child through the auditory sense. As such,
it differs from the oral method in that the oral method is
that approach to educating the deaf that stresses spoken
language in preference to manual language and emphasizes

lip reading as the primary means of language learning. The
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method employed in this investigation was developed by
Huizing (1959), who states: "This new philosophy is
principally based on the education or reeducation of the
function of hearing . . . with regard to this method it
should be our aim to make even the smallest amount of
residual hearing an auxilliary aid for communication."
Similar approaches have been developed almost simultane-
ously in Europe, notably those of Whetnall (1953, 1956)
and Bentzen (1962).

Basic to these approaches has been the development,
in recent years, of the emphasis on early diagnosis and
remedial procedures for the child with limited hearing.

As a result, much of the resistance toward fitting the
young child with a hearing aid has lessened. In the
United States, however, there has not been any significant
departure from the oral method philosophy that the hearing
impaired child should be trained visually through speech
reading. While this philosophy does not dispute the value
of auditory training, it is basically multisensory and
stresses vision as the primary channel of communication.
Gaeth (1960) has described this position in relation to
the learning of normal children: ". . . a combined

auditory-visual presentation is considered superior to a
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presentation that is only auditory or visual. However,
the effect of bi-scnsory presentation is likely to be
different when one sense modality is deficient.”

The theoretical premises underlying the program
upon which this research was based, as previously published
by Stewart, Pollack, and Downs (1964), are as follows:

1. The auditory sense is the most suitable
perceptual modality by which a chilé learns speech and
language.

Much of the opposition to a uni-sensory approach
stressing audition follows from the assumption that, since
the child's unaided hearing is deficient, his auditory
sense is non-functioning. There are very few children
for whom this is true. Huizing (1959) notes that less
than 5% of the children in schools for the deaf .- the
Netherlands appear to be totally deaf and tnat a half
century of attempts to use the residual hearing of the
children in these schools has not resulted in "a subst.
tial change in the character of the oral method. Watson
(1961) -eports that 959 of the pupils in schools for the
deaf in England nave some residual hearing and that 407
can achieve a considerable degree of speecl. perception
by hearing alone; through auditory training about 70%

should show very marked improvement in speech and language
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development. In the United States. Hudgins (1953) reported
improvement by deaf children in speech perception, general
educational achievement, and speech intelligibility after
having received auditory training and he further noted
"it has been possible to stimulate acoustically even the
very profoundly deaf children.” Freud (1956) wrote that
so far as schools for the deaf were concerned, "hearing
aids are considered as being useless for profoundly deaf
children.”

It must be emphasized that the children referred to
above fit the criterion of having measurable residual
hearing. On the basis of his work with hearing-impaired
children in the Netherlands, Huizing (1959) classifies
the children into four categories. Children in three of
these categories can profit from amplification; those in
the fourth category, the totally deaf, cannot. Huizing
maintains, however, that the principle of auditory treat-
ment in these cases should not be given up before there
is positive evidence that the deafness is total. Even
for those who have minimal residual hearing, the uni-
sensory approach maintains that all children with any
measurable hearing need amplification if only for the

formation of a hearing-controlled voice.




A second function served through use of a hearing
aid besides that of providing the child with some auditory
stimulation is that of emphasizing the hearing residual
rather than the hearing loss. The observation is often
made that parents and clinicians tend to deprive the
limited hearing child further by speaking to him less once
they have found that he is "deaf". 1In 1880, Mallery (1881),
a layman insofar as deaf education is concerned, noted in
a discussion of sign language among North American Indians
that "congenital deaf mutes at first make the same sounds
as hearing children of the same age, and, often being
susceptible to vibrations of the air, are not suspected
of being deaf. When that affliction is ascertained to
exist, all oral utterances from the deaf mute are
habitually repressed by the parents."

A related problem leading to an unrealistic evaluation
of the child's hearing potential is the practice of making
decisions and judgments, including school placement, on
the basis of the child's unaided audiogram. The limitations
of the audiogram as a descriptive measure of the extent of
handicap, particularly when no measure of the child's
unaided hearing is available, needs to be stressed more by

those counseling parents.




Dale (1962) suggests that a report on a child's
deficiency should include a descriptive statement of the
percentage of.simpie speech materials, such as single
words, the child heard correctly while using an aid.

This is of particular importance where school placement

is concerned. It seems evident that the level of the
child's language development should be the primary
consideration in determining school placement rather than
having placement made on the basis of audiometric data
alone. Sortini (1959) maintains that school placement
should not be macz ‘only on thé basis of the hearing

loss and Fry and Whetnall (1954) state that with "adequate
and early auditory training, many deaf children are
capable of holding their own in ordinary schools."

While the practice of recommending hearing aids
for young children has increased, the age at which the
child might begin wearing an aid is still somewhat contro-
versial. The educational audiology approach stresses the
fitting of a hearing aid as soon as a bilateral sensori-
neural hearing loss has been confirmed (preferably before
the age of 18 months), since deprivation of stimulation

may result in a lack of total development of the hearing
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residual. Several investigators in the field of

audiology emphasize the importance of early amplification.
Bangs & Bangs (1952), for example, recommend an aid during
the first 18 months of the child's life and Watson (1950)
reports severely deaf children being fitted between 11
months and three years. Fry and Whetnall (1954) suggest
the use of the hearing aid during the child's first year.
Sortini (1959) feels that the aid should be fitted as

soon as possible after the diagnosis of hearing loss has
been made, and states that the child fitted at pre-school
age receives significantly more benefit from amplification
than the child fitted at school age.

Recent. neurophysiological studies appear to support
the view that the interpretation of sensory stimuli is
learned and that the restriction, or deprivation, of the
use of a given sense causes irreversible perceptual
dysfunction. Riesen (1947) found that when a chimpanzee
has been raised in total darkness for the first three
months of its life it never develops adequate vision.
However, chimpanzees raised in the light for the first
three months of life and subjected to total darkness for

the next six months rapidly regain perfect vision when




again exposed to light. The extent to which such results
can be generalized to include the ear are hypothetical,
but is of interest to note that Rushford and Lowell (1960)
report that age is related to the child's acceptance of a
hearing aid with the youngest group reported (those fitted
at 2.5 years) showing the greatest proportion of accept-
ance. Such indications in children, reinforced by control-
led animal studies, point to the necessity of providing
sensory stimulation by the time the critical period of
development of the sensory modality is present. No
estimates have been made as to the exact time of the
critical period of auditory perception, but it is probably
before the second year of life.

Insofar as sensory deprivation is concerned, the
placement of a hearing aid on a child is by no means the
total solution to the problem. Miller (1961) for example,
notes that recent investigations "indicate that cutting
the amount of energy coming through the sense organs does
not produce sensory deprivation. Rather, it is the amount
of patterning . . . of information which is significant
. . . (so) you may put white noise into the ear at a loud

intensity, and the subject can still suffer from sensory

''''''




deprivation, because he hears noise only, without any
informational patterning of sound.” Miller suggests that
for the organism to function normally, a certain minimal
rate of input of information is necessary. It must be
recognized that the neural system is limited in the number,
form, and sequence of sensory information which can be
relayed to higher nerve centers. This limitation
necessitates the inhibition of some impulses to provide
for the facilitation of others. 1In the case of amplifi-
cation to impaired hearing nerves, the input will be dis-
torted to some extent by the inherent distortion of the
electronic system. Further distortion may be produced

by the damaged nerves themselves. The input to the brain,
however, will comprise an informational patterning that
will remain consistent with the original sound source.

2. The second major premise of this approach might
be stated in these terms: the combined, or multisensory,
approach favors the development of the unimpaired modality
as the primary communication system at the expense of the
impaired modality whereas the unisensory approach develops
the impaired modality to its fullest potential. The

crucial factor here would seem to be one of "attention”
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determining which sets of information are inhibited.

Insofar as the auditory system is concerned, the
effects of inhibition and facilitation can perhaps best
be illustrated by the distinction between "hearing” and
"listening”. Galambos (1958) maintains that the brain
is organized in one way when listening takes place and
annther when it does not; this might explain, in part,
the adaptation to extraneous noises in the environment
and the sudden awareness when a particular sound calls
attention to itself. Since hearing is a constant
activity, the distinction between hearing and listening
is not only desirable but necessary in any consideration
of auditory inhibition and facilitation.

Galambos (1958) reports that, in the cat, auditory
stimuli of constant strength do not invariably produce
the same effects on the brain and that these effects
are not limited to those areas of the brain usually
considered to have an auditory function. While the
cortex plays a crucial role in the function of attention
it must be recognized that the auditory system throughout
its entire length is under the control of neural mechanisms

which allow the passage of some impulses at one time and
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inhibit such passage at others. This inhibiting action
at the level of the cochlea is attributed to the Tract of
Rasmussen, a relatively small bundle of fibers originating
in or near the superior olivary nuclei and terminating on
or near the internal hair cells. Galambos speculates that
it is through the action of this bundle of fibers that
modulation of incoming messages is controlled through the
feedback principle.

One series of experiments which demonstrates the
effect of attention on inhibition are those reported by
Hernandez-Peon, Scherrer, and Jouvet (1956) in which
auditory nerve potential in response to a click were
recorded by placing electrodes in the auditory pathway
in the brain stem of cats. When competing stimuli were
introduced (in this case, two mice in a closed bottle)
"the auditory responses in the cochlear nucleus were great-
ly reduced in comparison with the control responses; they
were practically abolished as long as the visual stimuli
elicited behavorial evidence of attention. When the
mice were removed, the auditory responses returned to the
same order of magnitude as the initial controls.”

As experiment which partially replicated the work

of Hernandez-Peon and associates is reported by Ruben and
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Sekulka (1960): "Suitable electrical stimulation of the
region of decussation of the olivocohlear bundles, which
supply efferent innervation to the Organ of Corti, was
found to abolish the response of the auditory cortex to
a click, without changing the responses . . . of the
8th nerve in cats. At higher stimulation values the 8th
nerve responses were also abolished, and at intermediate
stimulus values responses at the medical geniculate
and inferior colliculus were suppressed.”

One of the most comprehensive critical evaluations
of experiments such as those cited above is that of
Hernandez-Peon (1961):

"In preliminary experiments cited by
Hernandez-Peon, Scherrer, and Jouvet
(1956), Jouvet, Berkowitz and Hernandez-
Peon observed a definite reduction of
auditory evoked potentials recorded from
the dorsal cochlear nucleus during repeti-
tive electrical stimulation of the mesen-
cephalic tegmentum. Later, however, Jouvet
and Desmedt (1956) and Desmedt and
Mechelse (1958) found inhibition of the
cochlear nucleus potentials only from
stimulation of a region located laterally
within the ascending auditory pathway.

In contrast with these negative results,
Killam and Killam (1958, 1959) reported
that the electrical stimulation of the
brain-stem reticular formation inhibited
the auditory potentials recorded from the
cochlear nucleus, and that the inhibition
was intensified by chlorpromazine.
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Under the action of this drug, the
threshold of reticular stimulation

was lowered, and the duration of the
inhibitory effect at the cochlear
nucleus has more recently been con-
firmed by Brust-Carmona, and others
(1960). These authors observed that,
in cats with electrodes permanently
implanted, brief electrical stimula-
tion of the mesencephalic reticular
formation elicited diminution of the
auditory potentials, together with
behavioral alertness not oriented to
the acoustic stimulus. It seems as
though the transmission of auditory
impulses at the level of the cochlear
nucleus is under the control of a
complex descending system of fibers,
and it is likely that a subtle func-
tional organization will be found in
the origin as well as in the termin-
ation of those descending fibers that
end around the cells of the first
auditory relay. Aside from differences
in experimental techniques, the com-
plexity of such an anatomical arrange-
ment might explain the apparently
contradictory results mentioned above."

From the above experimental reports, the inhibition
of stimuli seems established, particularly when two
sensory systems are involved. Kubzansky and Liederman
(1961) support this view in a review of pertinent studies:
»The work of the Scheibels, Amassian and others, and
Moruzzi and his group in recording with microelectrodes
. . . has shown that stimulating the two modalities at

once and recording from one or more units will demonstrate
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that a given unit will respond to one modality and not to
another." It is the contention of adherents to the uni-
sensory philosophy that the combined approaches favor the
probability of developing the unimpaired modality (vision)
at the expense of the deficient modality (audition}.
Further support for such a view may be obtained from an
earlier study by Obersteiner (1879) on attention. He
measured the effects of inhibition of competing stimuli by
recording the reaction times of his subjects; in one
series the competing stimuli presented were auditory and
visual. Obersteiner concluded that the addition of "every
other sensory impression, of whatever nature . . .
invariably diverts the attention and prolongs the reaction
period."

The experiments cited appear to support the claim
that maximum use of residual hearing is not to be obtained
when the child is taught "visual hearing" via speech
reading in conjunction with auditory training and that, if
thus inhibited early and prevented from developing fully,
hearing could remain a secondary sense. Clinical support
for this view can be inferred from the observations of

Huizing, who maintains that children who become skilled
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lipreaders before maximum use of residual hearing is
obtained do not fully understand the value of auditory
communiqation since they have adapted to another world of
perception and are not able to exert the necessary aud-
itory effort. Whetnall (1953) has stated that the congen-
itally deaf child who has been taught only to lipread
appears incapable of adding the add:itional ability of
listening.

3. A third assumption of the unisensory approach is
that in a very young child the development of sound aware-
ness, vocal production, and, eventually, the beginnings
of speech can best be achieved in the child's home with
his mother providing the stimulation.

For the child of less than two years this is essen-
tially a home training program, under the supervisicn of
the professional staff of the hearing centewr. 1In this
way the child, through individual amplification, can

approximate the language learning experiences of the

totally hearing child on several dimensions, such as inflec-

tion, pitch usage, stress, and rate, the lack of which
are among the more outstanding characteristics of "deaf

speech.” It must be recognized that no amount of lip-
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reading or kinesthetic training can develop normal skills
of vocal usage; these must be heard to be reproduced.

4. The fourth assumption pertains to the child's
early formal education. At such time as the clinical
staff feel a given child has progressed to the point where
more intensive professional care can be profitable, he is

enrolled in a small nursery school which is structured

along the lines of a "normal" nursery, rather than "special
education" program. Stone, Fiedler, and Fine (1961)
evaluated the effectiveness of "nursery school proced-
ures modeled on the best p.;actices with hearing children,
with speech and language tearhing in the context of
natural play" by comparing the results obtained with those
from a control group taught by more traditional means.
On all measures of comparison (speech production and per-
ception, academic progress, and personality development),
the experimental group was found to be superior, even
though its members had one year less schooling than those
in the control group.

Bentzen (1962) reports that in his hearing center in
Denmark children with auditory handicaps are enrolled in

"normal" pre-schools as a matter of course: "I cannot
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emphasize enough the need for placing these children
with teachers who are trained to teach normal children
in a normal school situation. It is too often the case
that the teacher of handicapped children views the
handicap first and the person second, instead of the
other way around."

Throughout the program described in this report,
lipreading cues available to the child are kept minimal.
This does not mean that the child has no opportunity to
see the speaker's face; it does mean that no formal lip~-
reading instruction is emp.oyed and the child is expected
to deveiOp his auditory capacity in preference to his
visual skills in developing speech and language.

Very little research concerning the effectiveness
of auditory training upon speech and language develop-
ment has been published. Huizing (1959) maintains that
early amplification does aid in language development and
presents learning curves showing the vocabulary growth
of a child trained in this method compared to a child
trained in the oral method, but no detailed analysis of
the development, progress, and structure of the lauguage

1s made.
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Sortini (1959) maintains that early amplification
results in better speech and language development, but
limits his evaluations of language to the percentage cf
vowels and consonants spoken correctly at five years
of age compared to the percentages for normal hearing
children. Hardy, Pauls, and Haskins (1958) studied the
language of.children with impaired hearing but these
children were in the age range from six to fifteen years
and were beyond the early formative stages 1in language
development. The effectiveness of amplification was not
considered.

An omission in the above reports is an analysis of
the composition of the hard of hearing or deaf child's
speech, the relationships among amount of loss and
speech and language proficiency, the similarities and
differences between the process of language development
in the hearing handicapped and the normal child, and
what changes in the hearing impaired child's speech and
language learning are brought about through amplifica-
tion. There has not been information available dealing
with a comparison of the language skills of the hard-of-

hearing child trained in the oral method and those
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trained through educational audiology.

The theoretical bases underlying this approach
cannot be considered to be "new" in the usual sense.

The concept stimulating a defective ear by ar acoustic
means is an ancient one. Goldstein (1939) reports that,
in the first century, Archigenes advocated the use of a
hearing trumpet to intensify the sound for persons with
defective hearing. Such instruments, however, do not
have the capability of making sounds sufficiently loud
for many persons with a hearing loss. As the result,
substitutes for audition were developed, notably the so-
called oral and manual methods of instructions.

In 1802 a Paris otologist, Itard, noted that by
intense stimulation of the ear increased hearing
perception could be obtained. This idea was further
developed by Urbantschitsch in 1835.

Following these earlier innovators, Goldstein him-
self developed in this century what he called "the
acoustic method." This term was used to distinguish
it from the "oral method,” "manual method," and "com-
bined method." Goldstein defined the acoustic method as:

"Stimulation or education of the hearing mechanism and
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associated sense organs by sound vibration as applied
either by voice or any sonorous instrument."” It
was Goldstein's contenticn that every pupil with a
hearing loss should receive daily systematic training
of the auditory type, regardless of the extent
of his hearing loss, his age, or his scholastic
status.

Goldstein's method pre-dated the development of
the wearable electronic hearing aid. As a result,
his beginnings were never adequately followed up and
the traditional method of audition supplementing vision
continued to gain in favor.

while auditory training has had a very long
history, untii recéntly it has generally been used as a
supplement for other communication avenues. In
practice, the visual system (whether lipreading or
the language of signs was utilized) has been the
main channel of communication for children with a
hearing loss. Basic to the concept explored in this
research is the assumption that if the impaired
modality is to function adequately it must be trained

intensely and systematically. This approach was

i
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first developed in the United States in about 1948 at
Columbia-Presbyterian Hospital in New York City,
when a visiting Dutch physicist, Professor Henk Huizing,
observed a class of pre-school deaf children being
instructed by Mrs. Doreen Pollack. Dr. Huizing noticed
that Mrs. Pollack's approach stressed limiting the
number of visual cues available to enforce the develop-
ment of audition as the child's primary receptive
sense. Upon his return to the Netherlands, Huizing
developed the first program in audiology in Europe
at Groningen University. Almost simultaneously, at
least two other programs in Europe were also being
developed. One of these was in London at the Royal
Throat, Nose, and Ear Hospital under the direction of
Miss Edith Whetnall. The other was being developed
by Ole Bentzen, M.D., at the State Hearing Center in
Aarhus, Denmark.

The program at the University of Denver was
initiated by Mrs. Pollack in 1952. The theoretical

concepts which this approach is based upon has been
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summarized by Pollack (1964) and may be described as
follows:

First, all emphasis is placed for early training
stressing audition. This, basically, is a uni-sensory
approach. Two factors appear to be primary importance
here, the first being attention to the stimulus.
Recent neurophysiological research related to this
point has been summarized above. The second factor
is that of learning. In common with other sensory
functions, listening must be learned. For the child
with an auditory handicap, the critical period for
such learning may be bypassed if early detection of
the hearing loss has not been accomplised.

The second principle upon which this approach is
based is the avoidance of lipreading and other com-
petition of sensory stimuli. We ask the child to
watch mouth movements simultaneously with listening,
whereby the auditory stimulation is placed at a dis-
advantage, and we expect the child to produce the
sounds he sees without ever having heard them. This
is done without recognition of the fact that the eyes

cannot detect such basic factors as vocal rhythm,

22




loudness, pitch changes, etc. Listening, on the other

hand, provides these cues by which the child learns to

monitor his vocal feedback and as a result can approxi-
mate more normal-sounding speech.

The third principle is that of using normal speech
patterns. If the child has been tested and has been
fitted with a hearing aid at zan early enough age, he
can be taught to interpret correctly those sighals
coming through his communication channel even if it is
of minimal capacity, providing those signals are heard
consistently. Even though the child may not hear the
sound exactly as a normal hearing person does, through
feedback and normal regulation he is still able <o
produce it providing he can hear it. This does ot
mean a complete avoidance of lipreading, but a
postponement of learning the skill until after the
auditory sense has been developed to its fullest
extent.

This program, then, stresses first of all the
early detection and confirmation of the hearing loss
followed by early remedial procedures. In those cases

<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>