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CHAPTER 1
INTRODUCT ION

In recent years the ldes of using amplified sound in
the education of hearing handicapped children has recelved
a great deal of attention from investigators and workers in
the education of the deaf and hard of hearing. This idea
has aroused interest even among laymen. This more general
interest has beéen yeflected in feature stories on the use
of group hearing aids which have appeared in widely circula~-
ted popular periocdicals.
| Auditory training has been regarded by many as a
concept of recent origin, but its history can be traced as
far back aa the first century A.D., when the use of ear
trumpets for the deaf was suggested.l The long history of
auditory training has often heen overlooked, It should be of
value to investigate the ideas concerning auditory training
which have developed in the past. It should also be inter~
esting to see what those who have formulated concepts of
auditory training have considered of primary importance and
how they have coped with the problems presented by auditory

IU:bant
Extaubu
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training., A review of the evolution of concepts concerning
auditory training should contribute to a better understande
ing of present day procedures. It is hoped that such a
study may be of help to those planning programs for hearing
handicapped children,

Definition of Auditory Training

Auditory training may be defined as the process of
teaching a hearing handicapped person to take full advantage
of the sound clues still available to him, through stimu-
lation or education of the hearing mechanism and associated
sense-organs.< It is well gﬁ define the hearing handicapped,
because different types of handicaps pose different
problems for #uditary training as well as forvany othexr
type efAcéueatianal program, An attempt to clarify the

widespread confusion resulting from lack of standard nomen~
clature was made by the Conference of Executives of American
Schools for the Deaf, which proposed acceptance of the
following classification in 1937:
1. THE DEAF: Those in whom the sense of hearing is
non~functional for the ordinary purposes of life,
This general group is made up of two distinct

clasees based entirely on the time of the loss
of hearing )

he ¢ 1itally deaf: Those who were born deaf,
¢ aadventitiously deaf; Those who were born

- with normal hearing but in whom the sense of

hearing became non-func¢tional later through

illness or agcident,

| 2The terms auditory, auricular and acoustic work
will be used synonymously throughout this review,
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2, THE HARD OF HEARING: Those in whom the sense of
hearing, although daftgtivo, is functional with or
without a hearing aid.
Auditory Training With Deef Children

In the case of the deaf child the initial purpose
of auditory training is to awaken a realization that sound
existe, Once the pupil has experienced the new sensation
of sound the teacher presents gross sounds associated with
the instruments producing them,

With the adventitiously deaf it is important to
obtain informetion about the age of onset of deafness and
amount of speech learned prior to thst time, so that the
program can build on whatever foundation of words, language
or sound patterns exists., Both congenitally and adventi-
tiously deaf children are given work to develop the eoncept
of pitch, and temporal and stress patterns as aids to
better speech production and reception,

Many workers maintain that constant stimulation with
sounds of all_kinds is a form of auditery training appli-
cable to both the deaf and the hard of hesring child, They
believe that a hard of hearing pupil who has been fitted
with a hearing sid should wear it as much of the day as
possible and & deaf c¢hild with access to a group aid should
take maximum advantege of it. Goldstein? has distinguished

Murray Hill Books, lInc., i9f

4Goldstein, M.A.,

ness, New York:

- $t‘ Louiss

The Laryngoscope Press, 19?§; b;;5i,
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between this type of incidental sound stimulation and the
formal presentation of sound stimuli, He described the
latter, or formal work, as active education, which he
. core idered to eneom#ais both drill work in listening to and
repeating single phonetic elements and listening to phrases
and sentences with which meaning is associated, In contrast,
passive education consists of sound stimull presented and
discrimination acquired without conscious concentrated
effort by the pupii. This form of stimulation with inndem
noises and everyday speech is generally included in the
definition of modern suditory training.
Auditory Training With Hazd of
Hgazing Children

It may be helpful in defining the scope of auditory
training for the hard of hearing child to state that such
training is concerned with the use of the remaining hearing
to achieve auditory discrimination, or ability to recognize
differences among sounds, Auditory discrimination sorts
sounds by the way they differ in frequency, intensity,
overtone structure and temporal pattern,®

Whatever residual hearing the pupil possesses is
used as a stnrting point for all methods used to achieve
discriminations of the three types needed in everyday life,
The timplest type of auditory discrimination required in
daily life is the identification of very different and

18, pp. 276 - 300,
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important sounds, such as thunder or a firp siren, This
form of distinction among highly dissimilar sounds is
called gross discrimination, The second type, simple
speech discrimination, is the recognition of dissimilar
phonetic elements, the vowels and consonants whiﬁh mako up

speech, The third type, difficult speech discrid
involves the recognition of similar phonetic eleménts., Of
¢ourse, another parameter is the conditions under which
the listening t&kcs place. Difficult speech discrimina~
tion may involve listening to speech under noisy or other
adverse conditions,
| To develop gross discrimination in the hard of
hearing child the teacher presents loud and various dissi-
milar sounds of the type found in daily life, associating
them with the instruments producing them. To work for
discrimination of simple sounds, vowels are spoken close
to the ear threugh'eupped hands or through an amplifying
instrument., First, vowels with the most carrying power
and greatest degree of difference from other vowels are
'prescntad. Censonant discrimination is next attempted,
8yllables combining consonants and vowels are given, fole
lowed by words and finally by sentences. If possible the
training progresses to discrimination of vowels, consonants,
syllables, words and sentences through a background of
varied and gradually increased sound, Obviously, the
extent of progress depends upon the amount of residual
hearing possessed by the 1nd£vidual pupil,
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The Importance of Auditory Training to the
Hearing Handicapped Child

The hard of hearing child often falls behind in
school because he receives incomplete speech patterns,
Auditory training can help him utilize his residual hearing
to best advantage. It can alsc help remove the strain and
frustration resulting from fai lure to keep up academically
"and‘scaially which often causes introverted or anti-
social behavior,
| Auditory training is important for all the hard of
hearing, but especlally for hard of hearing children, It
would seem logical that since listening carefully to éaunds
and noting differences among them is a sensory habit it
would be developed most effectively if begun whil the
child is young, 1f a ¢hild receives no meaningful auditoery
impressions, he w;ll ignore auditory stimuli and his ability
to discriminate among sounds will be reduced., The impor-
tance of prophylaxis against deterioration of gbility to
discriminate 1s illustrated by Carhart'té contention that
capacity, beyond a reasonable age level, for mastering sound
diserimination diminishes with incressing age.

The deaf child fails to develop speech because he
cannot hear and imitate it as the normal person does.
Auditory training can help his speech develop more nearly

norimal phrasing, accent and infloetien factors which greatly
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influence the intelligibility of speech, Lip reaéiﬁg may
also be aided,

| Auditory training helps meke the deaf child cogni~
zant of the sounds of daily life, The assorted sounds
which surround us much of the time not only convey informa-
tiaa about the world, but they also make the environment
vivid and closely related to the auditor,. Although the
congenitally deaf child does not miss what he has never
known, auditory training can enrich his life and have a
constructive psychological effect.”

The contention that deaf children should experience
as many as possible of the impressions stimulating other
chilérea has been sdvanced to support the importance of
auditory training for the deaf, Ewing® stated that because
the ear is the natural route for receiving communication,
any auditory impression, past or present, takes a primary
position over all other forms of communications stimuli,

It would follow that deaf children should be trained to
receive as many such stimuli as possible,

The importance of auditory training is demonstrated
by the existence of few other avenues of approach to commu=
nicate with the deaf, all of which have the disadvantage of
being less direct than use of residual hearing,

T1bid., p. 398,

85*1&%3 xh Ro. _,.“‘L: ing and =8
ghastsr, Englaﬂd: Manchester University Press,
2.

F163 “d; &an"“
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Dav159 stated that wrltten speech symbola, visible speech
machinas, tactile impressions and the use of the glove aid
all require coding or changing éf language. Lip reading is
the only other aépresah to communication which does not
require sltering of language. Incidenially, lip reading
also §gplsya the only other sense besides hearing which éan
operate rapldly encugh to draw meaning from speech as it is
produced. Howevex, lip reading is difficult and unsatis «
factory under some conditicns.

The importance of auditory trsining to the hearing
handicapped is further indicated by the limited number of .
ways in which impaired hesring cen be utilized., There are
only two major lines of approech to the exploitation of
impaired hesring. One is smplifying sound with a hearing
aid and the other is opening & new window by which sound
can reach the inner ear, thiifenastrntian operation,
Although one of these two miaaurta ¢an help some patients
with o loss of sensitivity, suditory training is resommended
to pravidu help in the utilization of improvement gained by
the therapeutic messure, ‘

A person with loss of ability to éisériainate cabnet
be helped by a hearing sid nor by an operation. Persons
with a loss of dincziminaticn ¢an best be treated with sudie
tory training--indeed, it has been described as the only

%Davis, H., "Research at Central Institute,® Volts
Beview, 48:7&«56. is46. : o .
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helpful course of action besides lip reading for
%hem.lc
In tracing the development of the major concepts
conéerning auditory training for children this study will
® " deal with the following:

1. Physiclogical and Peychological activity in
Auditory Training.

2, Objectives of Auditory Training,

3, Classification of Pupils for Auditory Training
and the Place of Auditory Training in the
Curriculum,

4, The Use of Amplified Sound in Auditoéy Training,

5. Evaluation of Auditory Training.

lcﬁughsan. W., Clocco, A,, Whitting, E, G., and
Lawrence, P. 8., "An Analysis of Speech Characteristics in
Deafened Children,* Laryngoscope, 511 866691, 1941,




CHAPTER 11

PHYSIOLOGICAL AND PSYCHOLOGICAL ACTIVITY
IN AUDITORY TRAINING

It has been difficult to assess changes in the end
organ or central nervous system occurring during suditory x
training becsvse of the insccessibility of the areas involvad,
Definite knowledge of the effects of auditory training in
the sensorium will have to awsit the dcvnlapacnt of new |
technigues to study the generasl processes of human
- learning,

However, there has been speculation about the basic
nature of the process occurring during suditory trasining
since Itard early in the nineteenth century began his pioneer
work in the “development® or “improvement® of hearing
through training the pupll to listen mors effectively.
Concepts concerning the activity taking place during audi-
tory treining may be said te classify it broadly as physical

or mental in nature, or & combination of both,

Auditory Training as Physical Activity
There have been several views which have regarded
suditory training ss predominantly s physical procese. The
earliest such concept held thet hearing of the deaf may be
‘dorment® and needs to be stimulated ani "awskened® by mesns

10
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of loud sound. As early as the first century Archigen&q
suggested stimulation of latent hearing function through
shouting in the ear. Alexander of Tralles in the sixth
céntury and Guldo Guidi in the sixteenth repeated this

suggestion. In his Jrajte des Malad! :
mentioned the "reswakenlng of the auditory sense® by the
uge of sound vibration, Beck stressed the necessity of
using tones to snliven the decreased activity of the audi-
tory nexrve and arouse it from torpidity.

Urbantschitschl coined the ﬁérm *acoustic gymnastics”
and suggested that exercise be used as a remedy for impaired
hesring in the same way that exercise and massage are
often used in nerve and muscle illness., It was his belief
thet although the scoustic nerve and acoustic center in the
brain may be intact, damage could oceccur to the "functioning
ability" of the esr, and this sbility could be restored by
acoustic training with exercises. He maintained that any
sound transmitted to the inner ear stimulated and thereby
increased the scmitivity of hearing.

Many German suthors, including Beck, agreed with
Urbantschitsch, Toward the end of nineteenth century
Gillesp£e2 employed auditory training at the Nebraska School

lurbantschitsch, op, g¢it., p. 2.

2Gillosp£e, J. A.. ”Thn ‘Aural System for the Semi-
RESEASAD A3t W s, 2R3 o 29318&”190 1884,
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for the Deaf, but he wrote that he simply did not know
whether the auditory nerxrve develops like sn exercised
muscle, Cordon reported in 1892
The prevailing opinion appears to be against the

assumption that the physiological instrument of

hearing, the suditory apparatus, can be cultivated

e atrongtnened) by Sudieiovs exercisesr .t 8%

It appearse that the only evidence for the theory
that improvement after acoustic training is in some cases
produced by "awakening® accustic sensitivity is provided
by the existence of so-caslled “"tonal islands.* Bezold? éave
this name to functioning areas in the coehleﬁ ranging from
the slightest area to two and one~half octaves in extent,
These areas continue to operate although surrounded by
damaged non~functioning cells,

Bezold found that one-~third of the pupils in the
deaf-mute asylum in Munich possessed “islands® of function~
ing cells, which he felt should be used more extensively
by teachers of the deaf. Goldstein stated that clinical
observations of otologists, notably Alexander, had proved

Without further doubt, the presence of functioning

elements_in the ductus cochlearis, known as tone~
islands,>

| 3Gordon, J. C., ]
Washington, D, C.:t The V

“Urbantschitsch, gp, cit., p. 39.
SGoldstein, M. A.,

ta & [892,

The Laryngoscope Press, 1934, é.”'“;
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Goldstein and Urbantschitsch mentfioned using the "islands®
as beginning exercise points. They presented tones of
frequencies which §timulatcd'éataciible *islands,® They
stated that parceptiénhfar}tha neighboring tones grédually
-increased. Urbantsc¢hitsch used the pzasinee éf *islands"
‘and his'aueeest in developing hearing for adjacent tones
as support for his bellef that in semoveanqs there is not
.aﬁtual loss for tone, but only a "dorment® acoustic
sensitivity, |
* Urbantschitsch's cléims of clinical results showing

impzav&montrfxcm exercising “"lslands® and sdjacent areas
‘of the cochlea should not necessarily be taken as proof
_th#t the rpsglts of auditory training are largely achieved
| -by awakening “dormant® function, Urbantschitsch® had
claimed that by ueing only three or feur'gxtant “{slands®
in an octave he could awaken hearing for the entire octave
in many cases, Fowler, Jr.7'Stated: |

} No type of treatment, medication, or stimulation

Gue to meningitis of fob whom s aisgnonis of teue

“nerve deafnese can be made,
On the basis of Berold's definitioen, *islands® 1s a tern
appi&ing only to nerve deafness, This would seem to cast
doubt on Urbantschitsch's ¢laims. The improved hearing he

reported may have been due to other factors,

6Urbantsahit8€h,vgg, git., p. 41.
79“’15‘ H, et a_l;. figat

H. Davis; New York: Murray Hill Books, Inc., 1947, p. 88.
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The lack of conclusive methods of testing excuses

Urbantschitsch for maintaining he could awaken hearing in
non-functioning cells, His'eanciusian from ¢linical exper~

| ience that all the deaf should have the benefit of a chance
for aﬁditexy training served the practical purpose of
‘giving many individuals, some wrongly regarded as completely
‘éerve deaf, new opportunities to be trained to use their
r&sidual hearing, |

The theory of “awakﬁniné slumbering acoustic sensi-
tivity® added no new information about the processes of
auditory training and practically disappeared from the
literature around 1920. Goldstein could have been writing
~ its epitaph with these words:
We have no evidence, except in very escauicﬁal

cases, that the Acoustic Method improves the physio-
logical hearing cepacity.B

The Relationship Between Auditory and
Tactile " Perceptions

Some investigators have felt that the sense of hearing
>'and the tactile sense are closely reléttd, and that confusion
may have existed in attempting to differentiate between
) tactile and auditory impressions. Urbantschitsch remarked
that a congenitally deaf paréon without training cannot
tell an acoustic from a tactile impression, but he believed
that this was usually possible after training. A student

BGoldstein, M. A,, ]

e Acoustic Methed, $¢. Louls:
The Laryngoscope Press, 1939, p, 90.
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may indicate at first that he feels the air from a musical
ihatiumsnt,~far txamplé, and only later become sware that
he notices something else in addition. From continued
‘exposure to sound, he learns that it is an acoustic
"imprtssion. Urbantschitsch? believed that aress sensitive
to tactile impressions often exist simultaneously with
sreas sensitive to auditory impressions, and it is espe-
ciilly hélpful'fer suditoxyrt:aining if the areas overlap.
He 'did not elaborate upon this statement,

qudste!nlo ebserved that 1t is difficult to tell

whare @ hesring impression ends and a tactile impression
begins. He declared that the boundaries between taste

| and séall are unknown, and it is likely that the physiclo-

'gical limits of hearing are alsoc stil) uncharted. Standards

of normalcy for hearing have been set up cnly from

averages,

Goldstein declared that the fundamental principle
on which he based his scoustic metheod for the education of
the deaf child was the poséibln translation or conversion
of tactile impressions intoe auditory impressions. It was
of the greatest interest to Goldstein that a sense organ
might serve two differsnt purposes in the same species of

an animal genera, dapeﬁding on the need in the environment,

QUrbaﬁtsehittah. op,. git., p. 50,
10Go1dstein, op, eit., p. 173,




He wrote:

Even with the comparatively meager observations
and advancements that have been made {n this direc-
tion, there has already heen suggested s new
philosophy which seems to have many plausible and
possible prospects, namely, that the sensorxy organs

y which we gain our outward impressions may, to a
considerable degree, be translated, ons inte the
other, When Sir John Lubbock, nearly forty years
age, announced the observation that in certain bees
and wasps the antennae of these insects served the
combined garpost of touch, smell and hearing, a new
and valuable scientific principle was evolved,
the significance of w?fah may be of tremendous im=-
portance in our work,

As evidence for the feasibility of the idea that
tactile impressions might be gradually translated into hear-
ing sensation by some central stimulation or process,
Geldstein cited experiments in teaching congenitally deaf
subjects 16 understend sentences by feeling the paper
diaphragm of a megaphone, He demonstrated & congenitally
deaf pupll who repeated sentences perceived in this way,
Gault trained a group of normal college sophomores to
repeat messages received on the hand encased in a "sounde
proef” box. Experiments of Goldstein's with a pupil who
could hear only vowels showed that the pupil could obtain
as much speech when ahly the vowels were tapped out and

| spoken as when the whole sentences were tapped out and
() | given in spesch. He believed the pupil could hear so little,
- a8 shown by the audiogram, that she must be depending on

her sense of touch, He belleved:

1l1pid., p. 232,
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The deaf child who cannot hear speech must have
these impressions ganvtysﬁ through visusl and tag-
tile imprslsiansgl

The idea that the various senses are closely related
was also championed enthusisstically by Morkovin, He be~
lieved that one type of sensation ¢an be reinforced by
another. He stated that a complete sensory pattern for
speech understanding would involve auditory, visual, kines-
thetic and rhythmic coordination of sensory impressions,

In his opinioni | |

The factors contributing to better speech percep~
tion are interdependent and are not detachable, The
‘deterioration or improvement in one of them leads to
the deterioration or improvement in the others. It
is necessary not only to train or re-sducate 2 single
ability but also to improve the eeurdigatian and
cooperation of all the other factors,

Morkovin cited as typical the case of an adult who
had once heard and who was wearing a hearing aid without
auditory training. He became fatigusd because he was re-
¢eiving an incomplete speech pattern.

The training of the auditory, tactile and visual
sensations have been effectively c¢ombined in the education
of the desf child, Auditory training, lip reading, tactile
training gnd rhythm work have been coordinated. However,
at least one voice has been raised in dissent to the opinion

 that every sense should be used in an effort to reach the

12:§§ .

;3Karkcvin. B. V., "Aural Re-Bducation: Psycholo~
?ieal and Therapeutic Aspects, * [ g Surve rter
946, p.l15,
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deaf child, Stevenson stated that children who have lost
their hearing through spinal meningitis are, as a rule,
without sound perception, He wrotes
~ Then there are others who possess so little or
® B 1s whong o try o make use of fe,14 0 19 that
Most other workers have taken the position that every avenue
of approach to e deaf child should be used to the maximum,
It appears to be the opinion of most investigators that
the important consideration in better utilization of

sound is not the approach, but the results,

Auditory Training as a Mental Activity
Many investigators have regarded the processes of
auditory training for all the hearing handicapped as basic~
ally mental in naturs. They have described the process of
auditory training as cerebral, invelving‘acaesntxation,
closer observation and attention, with better use of
 aveilable auditory clues. This process with deaf children
may be described as cerebral orientation to scund, Silver-
mant® has described such training for the hard of hearing
or adventitiously deaf as “cerebral reorientation” to
speech, This term expresses s new relationship to sound

. through haramg to utilize it thoroughly.

148tcvensan, B, A., "Hearing Alds-~The Beafnmthc
Hard of Hearing," American Annals of the Deaf, 8414, 1939,

155 {1verman, §. R., “Training for Optimum Use of
Hearing Aié&, i N8 181 gpe

54’29"‘36 944.
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The view that auditory training is primarily a
mental process was first advanced in the latter part of the
nineteenth century and the xole of conscious mental effort
has been increasingly stressed since that time.

| Urbantschitschl6 quated Bonafont as saying in 1873
‘that those who experience a sudden iap&evt&ant in their
hearing must leasrn to listen and discriminate, Calkinsl?
remarked that many c¢hildren in publiec schools lacked precise
discrimination of sound due to lack of prepar’dcvelepment
of "sense perception® rather than ie defective hearing,
Accurate means of sesessing hearing were not developed in
18689, so the auditory status éf the children referred to
was questioneble,
| Many 1nvcsti§at@rﬁ have stressed the role which
dellberate attention to sound plays ia influencing how well
sound is utilized. The observation has often been made
that a hearing handicapped subject may give no response
at all to a sound, though he is later found to have quite
a bit of residual hearing, Urbantschitsch and many other
contemporaries recognizedthe importance of sitention, and
he quoted Krugelstein who noticed as early és 1845 that
hard of hearing children living in lonely, quiet regions
often appeared to be deaf, Carhart stated that a habit of

1&yrbantschitsch, op, cit., p. 43.
- 17calkins, N. 4,, E
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of ignoring available sound stimuli which lack meaning to
the hearer can have the effect of eventually reducing the
amount of sound which can be utoé.is The fact that ¢hildren
long accustomed to ignore meaningless sounds can be trained
to attend to and concentrate upon individual scunds and
later combinations of sounds with an apparent increase of
hearing sensitivity shows the importance of conscious effort
in attending to sound,

The observation that the sudiogram remains un~
changed while hearing is apparently improved has been cited
. to bolster the contention that the improvement following
auditory training is primarily mental. Goldsteinl® and
Bwing and Ewing.zo smong others, have reported that the
audiogram remains the same after auditory trsining slthough
“hearing® is better, Morkovin®l quoted the case of & veteran
of the Second World War who *heard™ so much better after
lip reading and aaditéry training he could hardly believe
that his n&w audiogram was exactly the same as the pre-
training sudliogram. Such cbservations indicate that the
primary result of suditory training is improvement in

utilization of available sound rather than improvement in

18pavis, g%, al.

lgﬁﬁldit‘iﬁ, M, An RDLAME O3
‘The Laryngoscope Press, 1933. p, 221,

QOEWing. A wc’ ﬁnd EWiﬂg’ i vy A0S gnoica &
Deafness, London: Longmans, Green and Co,, 1938, p. 246.

2lyorkovin, op, eit., p. 19,
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acuity of hearing.

On the other hand, Wedenberg and Fant stated that
they achieved improvement in hearing acuity after auditory
training. They reported:

improved beyond the. 1init of wncertairey: 10 am, "
Indicate sn laprovenent 2 (¢ SPeech sudicgrans
No case in the control group, consisting of subjects of .
similar loss without suditory training, showed an improve-
ment of 10 decibels or more on the pure tone audiograms or
any marked improvement ;n sﬁtoeh reception,

Since these results contradicted the reports of
stability of the audiogram before and after auditory
training it is well to explore them for possible expla-
nations. The method of auditory training used in the
study reperted by Wedenberg and Fant was to present pure
tone and speech through audiometry. Audiometry was also
used to isst improvement., The invastig#tara believed that
greater lmprovement was made in listening to speech than to
pure tones beeahgo of the practice in listening carefully
to the speech material presented through sudiometry during
the training,

Wedenberg and Fant presented no explanation for
the improvement in the hearing for pure tones reported in
their study. A pure tone is simply presented alone for a

Qzﬁﬁdanberg._ﬁ.,

‘ £ chite r and Fant, G., "Auditory Training
© ma ] {: . !‘Gn, It O 8L ¥

0 naoloaica, 371457, 1949,

S




- 22
short time; there is no opportunity to perceive differe
. ences in eambiéatiaa or to aa;oaiate meaning. The investi~
gators did state that Barcxi had achieved improvement in
. word hearing following auditory tralning only with cases
. | of inherited deafness showing bilateral, symtri&ai deaf~
ness. 23 Barczi felt that this type of iasa was caused by
a defect in the cortex, similer to those causing aphasia,
;graphia or aluxié. It is reasonable teISupposo that
listening to sounds of any kind, even pure tones, would
be more likely to produce apparent improvement in cases of
involvement ¢f the central nervous system than in cases
of déafnoss with the damage peripheral to the central
nervous syﬁtcm. 1f Barczl was correct in classifying the
cause of bilateral symmetrical “deafness® as central in
origin,"thd'igpre?umaata shown on the audiograms of the
subjects reported upon by Wedenberg and Fant resulted from
better cortical use of available sound, The generalization
that auditéry training impiav&s acuity of hearing cannot be
made from thé results éoperted by vedenberg and Fant,
Observations that cerebration plays an important
part in listening effectively led to efforts to break down
‘ the term "bnr:{ng"l into its various aspects. 1In 1939 Sra1y24

B1pid., p. 462.

24pral + K., "Hearing, Discrimination and Inter-
pretation,* zgixgﬁ_gx;gg, 41 égw?Q. 1939,
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autliaod'diffcrsat mental levels of hearing. He defined
hearing acuity as the senéitivity measured by the pure
~ tone audiometer; sound discrimination as the ability to
differentiate among sounds without attaching meaning to
them; and sound interpretation as the ability te understand
speech as meaningful words, and the ability to attach
meaning to particulsr sounds in the environment.

Morkovin expressed the same general idea when he

stated:

‘It is not hearing, or even hearing and sight, which
makes people understand the real meaning of spoken
language, but rather the ability to discriminate
and to interpret speech staguli in terms of humen
situations and intentlions.%

He continued:

When we say we increase the discriminative and
Anterpretive power of hearing we do not refer to
physical hearing, It ie the brain which, by organ~
izing speciasl attention through hearing, improves
discrimination and interpretation of speech,

Similarly, Ewing and Ew1n926 suggested that the aim of ear
training 1s to help a child interpret and aseimilate all
the sounds he can be enabled to hear. HNo mention was made
of improving hearing acuity as measured by an audiocmeter.

MoKenzied? discussed the definition of the term

2morkovin, op, cit., p. 19.
géﬁwing, and Ewing, Ihe Handics

Pe 226,

27&@Knnzie, L. B., “Physiological and Psychological
Factors to bhe Considered when Building a Program of Acoustic
Education,” Voltg Review, 34:1522.525, 1932,
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’h&ariag“ at some length. She agreed with Braly thét pere |
~ception of single tones does not indicate ability to inter-
pret speech tones, Urbantschitsch2® slso reported that
many deaf people can reach the peint of hearing some vowels
or words but cannot recognize nor understand them because.
they have learned no mesning for them. MecKenzie continued
her discussicn of "hearing® by declaring the importance of
the role of combination of sounds. She maintained a'sabjact
may be unable to comprehend simultaneocus tones or noises,
which is done in normal hearing. Mckenzie described the
combination of isolated tones into a unit or single tone
as "chord hearing." “Chord hearing" is not sufficient to
explain,hcariﬁg for words, becsuse such hearing must
include perception of 1nt§rvala and temporal qaa;itia;. and
it must encompass comprshension of consecutive tones.
Therefore, the subject must join perceptien of preceeding
to succeeding tones through memory. In other words, his
hearing must integrate receiving and recalling,

- The importance of the role of combination of sounds
was stressed by Barczi.zg Hu_&eligved-that most cases of
deafness were due to imperfect development of the sounde
sensitive region of the cortex, and such patients could
hear whole words but not separate tones. His method of

education presented whole words. Barczi's success was great

 %Burbantschitsch, op, eit., p. 462.
“94edenberg and Fant, gp, ¢it., p. 462.
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enough 80 that his method of edutation was introduced into
the schools for the deaf of Hungary in 1922, Wedenberg
and Fant believed that it still remains to be shown
whether the separate sounds of speech or their combination
are more important to auditory training,

Braly30 asserted that it is very imperiant to define
*hearing® as carefully as knowledge permits. Loose use of
terminelogy creates confusion and prevents exactitude.

He felt that such statemenis as "the man has no usable
hearing for speech® should be explained precisely. He
pointed out that this statement could mean the man in ques~
tion was feeble-minded, aphasic or lacking the ability

to perceive or discriminate among sounds.,

The need for a ¢lerification of terms and eaxﬁful:
use of words has been {llustrated in the literature, Body«~
comb provided an example of the widespread use of undefined
terms in the literature when she stated:

Many of the pupils who were {n the ﬁartially

Classified a6 hard of hearing 3L o Cfn noWPe
The precise criteria for this kind of judgment should be set
forth. Stavencan32 defined hearing as mental and physical,

functional and unconscious, The roédar is not toeld what

30praly, gp. e6it., p. 70.

al - o
_ Bodycomb, M,, "The Auricular Frogram at Mt. Airy,”
Yolta Review, 391202-204, 1937, f

32$tuwnwn.' eps ¢it., pp. 3~7,
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is meant by the word “unconscious." Perhaps Stevéntnn
meant that normal persons develop meeningful hearing
naturally in early childhood, without conscious effort, Or
perhaps he meant that attentlon to sound is never important
to hearing.

Stevenson also said:

Improvements of hesring devices make better and
maChanical sdvancement.can never changs sound per-
ception into hearing,33 |

This statement as it stands seems to imply that a person
with impaired hearing can improve his speech through the
use of a hearing aid without being sble to perceive meaning«
ful speech, I£ is not quite clear from his statement that
Stevenson iz aware that speech is connected and mesningful,
If a hearing aid can improve speech as Stevenson says it
can, it must be able to deliver meaningful speech, If the
auditor can perceive and interpret well encugh to apply

his improved perception and interpretation of sound to his
own speech, he is hearing, by most definitions. Therefore
Stevenson's statement that hearing davicet can improve
speech, but not changs sound perception into hearing flluse
trates the need for clarification of statements and defi-
nition of terms in the literature,

Attempts have been made to determine factors which

influence the ability of various individuals with suditory

33Ibid., p. 4.
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handicaps to make mental use of sound. Among factors
frequently mentioned are the language background and the
zintalligcnce.af the listener. McKenzie34 gteted that a
sﬁbja&t-with ¢onsiderable hearing but only a little under-
ttahding for language will be able to utilize less from
a sample of spesech ihan & subject with an excellent language
background and less residual hearing, Therefore, it is
important that teachers do not separate perception and
interpretation any more than necessary when giving sudi-
tory training.

Wright3® believed that intelligent pupils with less
residual hearing could learn to comprehend more language
through their ears then could less gifted children.

Goodfellowdd was among those who suggested that
some factor as yet unidentified determined ability to
profit by auditory training., In 1942 he reported on a
study concerning forty-eight subjects correlated with
respect to heariag acuity according to sudiograms, intelligence
“as indicated by a rough subjective estimate® and sbility to
use residual hearing, as measured by the Northwestern Uni-
versity Speech Reception Test (consisting of 100 nonsense
syllables using the speech sounds most often found in English).

3“ﬁeﬁsnzicr op, ¢eit., p. 523,

3&Hright, J. D., “Light From Afar on s Home Puzzls,®
igan Aanals of the Deaf, 70:211-216, 1928,

35&oadfellaw L. D., *The Re~Education of Defective
e_Journal of Psvehology, 14153-58, 1942,

Hearing,*
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The purpose of the study was to try to find factors ine
fluencing use of residual hearing by individuals with
similar amounts of hearing., Neither general intelligence
nor hearing acuity was found to be highly correlated with
ability to use residual hearing. 'It was concluded that
there nust be some “characteristic difference® in an
individwua 1's “"auditory perceptual organization® determining
how well residual hearing will be used, This interesting
idea is akin to the hypothesis that some unknown factor of
organization is responsible for success in lip reading,
Howevex, the value of this study appéaxs t0 be lessened
beeauéa of the limited number of subjects, small range of
variability of subjects® hearing losses, the choice of
nonsense material {a very difficult form of discrimination)
and the extremely rough way of determining the intelligence
levels of the subjects. Actually Goodfellow found two
factors, intelligence and hearing acuity, which did not
appear to influence ability to use residual hearing among
his subjects, His asssumption that there is some kind of
individual difference in ability to organize auditory per-
ceptions must be regarded as merely an assumption,

- Davis, st al. suggested a very closely related view
of an undefined factor which influences ability to make
difficult auditory discriminations. They reported:

The ability to understand speech under difficult
conditions, whether of interference by masking noise

- or of previous exposure to loud sounds, does not
depend entirely on the ear, but also on a separate
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abllity, quite distinct from suditory acuity. This
ability can be improved with practice, G&ven a
considerably distorted message from the sar may be
goxfuatég interpreted, better by some men than by

~others.

3Tpavis, H., Morgan, C, T,, Hewkins, J. E., Gala~
mbos, R., and Smith, F, W., "Final Report on Temporary
Deafness Following Exposure to Loud Tones and Hoise,®

3 ;: 1950. p. 54,
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GHAPTER 111
OBJECTIVES OF AUDITORY TRAINING

Although the objectives which have beén'sat for
suditory trcining have been beih varied ind numerous, it
is possible té list general eléssifigatiﬁna of aims, T5¢
most important broad objectives of auditory training for
~ the hearing handicapped child follow:
| 1. Improvement of hearing vocabulary,

2. Improvement of speech,
3. Psychological improvement,
4, lmprovement of lip reading.

5., Academic scceleration through Improvement in
langusge. ~

It is necesmary to discuss the goals of auditory
training for the deaf and hard of hcsring child separately
because of the limitatiéna‘imponod by the differences in
suditory status of the two groups,

e e the Deaf ohita ™

Development of ué: inf,Veeabgza;b.~»Wbcthtr the
development of hearing vac#b&lary'is a valld objective of
suditory training for deaf children is questionable. Gome
early workers have claimed that development of hearing
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vocabulary is a very important objective of acoustic work
with deaf children, and considerable confusion on this
matter is evident in the literature,
Perhaps the confusion stems from lack of clarifica-
‘tiaa of terms, The deaf child has alrtadé been defined as
one whose hearing is not useful in communication, There-
fore, 1t would appear that this definition invalidates
development of hearing vocabulary as an aim with deaf
¢hildren., An explanation of the m#anine of *hesring vecabue
lary* is in order. Some workers have apparently used this
term to refer to development of s few words which can be
heard through the ear alone, Hearing vocabulary has been
used by other workers to mean words in connected language
rather than a few isclated words., It is used in the
latter sense in this review., Since speech reception for
deaf children is more appropriately related to another
stated aim, the augmentation of skill inblip reading, it
will be discussed under that heading,
aent . -~Speech improvement is con~

sidered the foremost objective of suditory training programs
~ for deaf children at the present time., O'Connor expressed
the opinion of most workers when he stated:

It is pretty generally accepted by all today,
howsver, that for the large majority of pupils in
schools for the deaf the major objective of
acoustic training is the development of better
speech and that in aiming for this one objective

intensively, through the seeing~hearing method,
- gll the other objectives will be reached to the
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fullest possible extent.}

Several different types of speech improvements have
been stressed, Speech improvement aims have varied with
the individual differences among pupils and the viewpoints
of workers. Speech improvement aims set for auditory
training have been of two genersl types~~improvement in
articulation and imp&ev&mcnt in sgeaeh rhythm, Greater
intelligibility has been the accepted general geoal for all
types of speech impxavement.A

' improvement in articulation of deaf children
through auditory training has been widely regarded as a
major aspect of improvement in speech. Urbantschitach?
believed that improved articulation could result from A
monitoring one's own speech by listening to s normal talker,
As abllity to listen for differences among speech elements
increased, clearer impressions of the nature of these e«
lements were attained. Improvements in articulation resulted,
One type of auditory treining desaribed by Goldstein® con~
sisted of listening for individual speech elements and
repeating them, with improvement in articulation as the |
purpese of the response by speech. Ewing and ﬁwing‘ stated

lO’Canner, C. D,, "What Every Superintondont of a
School for the Deaf Should Knew About Hearing Aids snd Their
Use," Yolts Review, 40:710-717, 711, 1938,

2Urbantschitech, op, git., p. 27.

3Goldstein, The /

4Ewing'and Bwing,
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that monitoring his speech by comparing it with that of a
normal speaker would aid a heering handicapped child
correct his speech, including the factor of articulation.

Some workers, however, belleve that some children
are 80 severaly deaf that no amount of amplification will
enable them to hear certsin spesch elements at'all,
certainly not well enough to obtain a clear idea of their
phonetic nature, These children must learn to speak by
imitation and menmory for speech movements. Therefore,
some investigators believe it is important to specify the
type of child for whom the objective of improvement in
articulation is being considered appropriate.

Many workers believe that speech ilmprovement
through emphasis upoh speech rhythm would be a more reslis-
tic aim for an auditory training program for severely
handicapped deaf children. Improvement in speech rhythm
is based upon giving the deaf child a concept of rate,
stress, Inflection and phrasing and helping him to apply
these concepts to his own speech, Gullder and Hapkin&5
believed that improvement in speech rhythm is especially
important for the 85 per cent of children they estimated
ware unable to develop discriminations among sounds.
| The literature indicates that improvement in articue
lation as an objective of auditery training has besn

SGuilder, R, P,, and Hopkins, L. A,, *The lmpore
tan¢s of Auditory Function Studies in the &ducational Pro-
gram of the Auditorially Handicapped Child," Yolts Beview,
38569, 1936, -
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stressed to a greater degree than has improvement in speech
Thythm. However, a few workers have strongly emphasized
work with speech rhythm,
Ewing and Swingé believed that speech rhythm aauld-
. ' be imprevad to 3 greater extent through suditory training
| than would articulation, They statgd that Goldetein began
acoustic work by striving for discrimination of individual
speech elements, an approsch they described as analytical,
’awiag and Gwing regarded their initial approach to auditory
training as synthetic. Theix primary concern was to teach
more effective listening for speech elements in context.
They believed that very young children should have access
- to amplification equipment to listen to thelr own and
othere' babbling., Babbling associated with rhythmic
movements was recommended to 1mara§§ imitation of speech
patterns,

Barczi7 and his followers stressed the importance
of improvement in speech rhythm. They believed that the
cortical centers of heéaring of most deafened persons could
perceive whole words but not separate tones, Therefore,
improvement in perception for the rhythm of speech was
essential, Michels alsoc claimed that our sttention cannot

. catch all impressions in épecch separately, but receives
th&m»in rhythmie units. Long before articulation, rhythm

5ﬁwing and Ewing, The Hi 58, p. 233,

TWedenbery and Fant, op. e¢it., p. 462,
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is apparent in the speech of a'hea:ing child, Therefore, a
deaf child needs a snna§ of normal speech rhythm more
desperately and earlier than he needs articulation training.
According to Michels, |
® Without Thyth thare 16 no langueges these Lo ne.
tE"Tearn only Through it thytnm B0 CPech 1s essy

Michele differentiated among time-rhythm (altered
time measures), rhythm of intensity (stress) and rhythms
of melody (quality). He listed time rhythm as the most
important factor for speech intelligibility., The main
objective of the workers of the Hungarian School was
improvement of ability to perceive time rhythm.

Some educators of the dcaf believe that teachers
devote relatively too much attention and time to srticulastion
and not enough to speech rhythm, partisularly to the sube
division of time rhythm., Michels stated the fault with
speech taught when time rhythm is ignored lies in the
cbesxvation that the time needed by the deaf to pronounce &
single word exceeds the time-iiﬁits of consciousness. The
result is that the word and the 1dea are not perceived
simultaneously, as they are by hearing people, Michels

D stateds |

Rhythm makes the speech of the deaf motor-sensory,
perceptible as a unity and utterable as such.?

Buichels, P., Rhy af, Budapest s

College fer~&adicc~?eda§agf?&: ‘iigzdré;'n.r..fy; 4,

1bid., p. 9.
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Those who believed ipcdsh rhythm is more important
to intelligibility than has been generally recognized have
tried to express the relationahip between the two factors
as precisely as possible. Belll0 remarked in 1914 that
. ordinary people have less difficult understanding a poorly
articulated type of rhythmic speech than a well-articulsted
but slow and arythmic type, Hudgins and Numbersll observed
that a sentence spoken with correct rhythm has a four to
one chance of belng understood over one with poor rhytha
even though the quality of articulation is constant. They
stated further: ’

intelliginility Is fust se gret 36 thot metwgon
GTester than that betwosn vowsle and intellioibility.12

They supported the Hungarian ¢eﬁténtzon that teachers
should stress speech rhythm before work on articulation. They
deplored the frequent practice of ttaéh&ng srticﬁlatiea
first, separately, and attempting to superimpose rhythm
later. ,

The aaneépt of stress is a part ﬁf the general con~-
cept of speech rhythm, and the importance of intensity to
the»;petah of the deaf has been discussed. It is difficult

10Be11, A, G ¢ Mechani eech, New York:

Funk and #agnall, 19i4,p

Myydgins, C, V., and Numbers, F, C., "An Investi-
gation of the Intelligibility of the Speech of the Deaf,®
GQ 7’»: " b €4 'i." 2 » 1942’ ?- 3&2.

o 3

+ [3 ¢}

121b1d., p. 388,
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to teach a deaf child to incorporate stress into his speech
because speech is fluid, with almost as many and varied
patterns as the ldeas exgrassed‘_

Today oral schools stress both articulation and
speech rhythm work, Yet many educstors feel with the
Hungarian school that rhythm work has too often been neglected
in speech teaching, Reports of results achieved under the
Hungarian system indicate that perhaps speech improvement,
with particular emphasis on time rhythm, should be univer-
sally considered as an important objective for auditery
training with all deaf éhilérén.la

ament.~-A basic objective of

auéitery training for the cangenitally deaf is psychologi=
 cal improvement. Gillespie and Urbantschitsch mentioned
the value of becoming cognizant of possessing a new sense
when an individual is first made aware of auditory impres-
sions, Ewingl4 believed that althcugh sounds may be heard
weakly tha capacity to hear some sound is *vital® to
one's *mental and social expsrience.* Many deaf persons have
reported that the addition of any sound to lip reading helps
keep & listener in closer touch with the source of sounds
about him,

Ramsdelll® digcussed in grester detail the psycholo~-
gical importance of hearing even any small sound, He di#ideé

13$ilverman. 8, R., Personal interview,

\ids, p. 9.
1106 ¢ » pp- 392“410.
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normal hﬁaringvinte three levels. The first is the social
level, or level on which language is comprehended. The
second is the warniné, or signal, level, where such'nguﬁds
as dogs' growls or brakes' sc¢reams are understood. The
third level designated by Ramsdell is the primitive level,
and it constitutes the level on which background sounds

| are heard,

Ramsdell stated that sounds such as the splashing
of water or the roar of distant traffic belong on the
third level, These sounds are not alwayé noticed or iden-
tified by 2 listener, but their presence gives him s sense
that the world is alive. A person who has heard and loses
his hearing misses such sounds keenly. He complains that
the world seems dead because he feels less closely tied
to it, and often falls asleep when his hearing aid is
turned off., A congenitally deaf child has the same apart-
ness from hie eavironment, although he does not realize it,.
But when he is enabled to hesr sounds on the primitive level
he appears to enjoy the experience, The inclusion of
turntables on some group aids particularly to provide
sound effects shows that some wrkers agree with Ramsdell's
contention that hearing background noise is important to
deaf children, Ewing agreed with Ramsdell that the psychelo-
gical importence of hearing any sound at all is great, She
believed that when the ability to experience or remember

‘what sound is like has been lost “s serious loss of human
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experience has occurrod.“lé
 Aesthetic enjoyment of sound has frequently been
listed with psyehological improvement, but it is usually
regarded as a lesser objective of auditory training.

VIA.t is apparent that investigators have consis tently
included psychological improvement among the aims of an
acoustic grog:aﬁ. But it may be noted that this objective
1§ generally listed among the minor aims and is rarely
discussed in detail. This may be partly because other needs
are so0 pressing and great that they assume the positions
of primary consideration,

Lip Reading

; vement . -~The influence of utiliza-
ble hearing upon lip reading ability has been increasirgly

realized in recent years. Ewing, Ewing and Littler!” stated
that speech development and general education can advance
only when lip reading is aided by hearing experience. Ewing
stated;

— -Neither auditory stimulation nor visual stimu-
lation by itself is entirely adequate. The combina-
tion of both is exceedingly effective,

O'Connor wrote in the same vein when he proposed as the

second most important objective of auditory training for

16Bwing, Lipreading and Hesring Aids, p. 23.
17Bwing, A. W., Ewing, I. R., and Littler, T. S.,
The Use of Hearing ﬁédg, Privy Council Medical Research
ouncil Special Report Series; London: His Majesty's Sta~
tionery Office, 1936, pp. 1-40,
185wing, Lipreading
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deaf children: _
nediun for Language Lnterpretasion, which shon sa
bined with lip reading, will 2$colerate the pupil's
sducational program markedly,

The deaf ﬁhiid must depend most heavily upon lip
reading, but asuditory training complements lip reading by
providing an undercurrent of auditory impressions. Swingzﬂ
in a discussion of the joint use of lip reading and heasring
aide stated that the experience of hearing speech persists
and takes foremost position as long as any capacity to
hear remains, even though the messages have been convayed
~to the brain mainly through vision. She believed that
the aim of ear training is to enable a éhild;ta assimilate
and interpret all the sounds he hears, for reinforcement
of lip reading,

One way in which auditory training can improve
1ip reading is by providing an idea of the continuity and
flow of speech, &Hven with those children who can hardly
detect the presence of sound at any intensity suditory
training can convey impressions of stress, phrasing and
inflection which add greatly to the literal meaning of lip
read material. uyklabustzl listed improvement of lip
reading skill as an objective of asuditory training for

196'8#&3@:, op. git., p. 711,

2°£w£ag, kipreading and Hearing Alds, pp, 1-73,

21ﬁyklebust, H, R., "The Use of Individual Hearing
Alds in a Residential sSchool for the Deaf with émplxcations

for Acoustic Training," & 0 af, 911296,
1946 - '
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pupils with lossess of 90 t¢ 94 decibels. KaanedyQQ
reported many lip reading pupils maintained it is extremely
hard for them to cencentiatq in utter silence., Hearing any
slight sound helps them keep alert and assists them in
grasping the meaning of the material,

Although improvement of speech reception for deaf
children {s being discussed in conjunction with Improvement
in 1lip reading skill, it must ba"amphasiztd that any words
for which hearing can be achieved should be presented
through the ear alone., Following this, words for which
clear auditory iﬁptcssiens c¢an be achieved should be pre-
sented in conjunction with lip reading material to coordi~
nate the two skills, Utley, §raiy and Harris<? regarded
the alm of acoustic work es giving all deaf children the
opportunity to learn to receive language through their
ears, although they did not claim that all c¢could succeed in
doing so, nor did they suggest thst auditory tréiaing #heuld
in any way replace lip reading instruction, |

~ The increasingly prevalent notion has been that
lipresding and listening training are complementary in the
education of the deaf child. This appears to be part of
é trend to régard auditory training, lip reading, speech .

and language werk'au parta of one reseptien-expxassien

22&ennedy, M., “Understanding,‘ Volta Review,
461 2834285, 1944,

- 2Bytley, J., sraly, K., and Harris. vr "Some Agw
pects cf.Agoustia Work," Volta Review, 40; 3286, 1938,
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~ pattern, The belief that these aspiats are interdspendent
was tnacui;écd by the upward revision in estimates of the
number of deaf persons believed able to benefit from
auditeiy training, As more pupils yn:e considered eligible,
it wasr§ealiz¢d that many of them required the integration
of all these approaches to communication to enable them

to utilize sound effectively., In speech reception the

" trend has been to stress the utilization of hearing in

coordination with lip reading.

O'Connor?4 indicated that this view has not always
been held by educators of the deaf. In 1938 he reported
that a few years before it was thought necessary to develop
fine discriminate hearing without the aid of lip reading
in any child exposed to auditory training, The children
forced to listen for difficult discriminations without the
aid of vision were under a great itrain and many of their
teachers became discouraged with the results of such traine
'ing. Some abandoned auditory training entirely. This
report of O'Connor indicated that the objectives of audi-
tory training for a given child should be kept clearly in
mind so that hgaring and lip reading can be coordinated

for efficient language réeeptian;

Academle Acceleration,w-~Academic acceleration for

the deaf child is closely related to the improvement of

speech reception through better ceordination of skill in

240 'Connor, op, ¢it., pp. 710-717,
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lip reading and in listening. It has been suggested that
‘use of language can be improved following auditory training.
This suggestion is based upon the belief that auditery
training in combination with lip reading faclilitates lan~
guage reception. Facility in expression should result
from ability to receive more speech at a more complex
language level,
Objectives of Auditery Training for
Hard af Hearing Children.

3¢g.e §g£~,,p§ Hearing Vocabulary,~«The primary
chiective of a&éitazy training for hard of hearing childr§a
is improvement of hearing vocabulary. The specific type
of improvement aimed at with various children 1is determined
largely by the extent of their residual haaring’and by the
type of their hearing loss. By definition the hard of |
hearing child ls one whose hearing, aiée& or unalded, is
functional for communication. Th&infara the type of
hearing loss is particularly influential in determining the
specific aims of auditory training to‘impravt h&aring'fer
- spesch, A consideration of the type of loss tells what
is most needed by a given child, .

A hard of hearing child with a high tone loss will
never be able to hear certain high freguency éampantnts
of speech, He needs auditory training to make it easier

to discriminate with sureness among the lower fregquency

speech components. with a firmer basis in hearing léw
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f:?quaﬁey components it will be easier for the child to
apply lipreading to fill in the few elements he cannot hear,
ia“éther words, his perception for contextuzl auditory
clues is strengthened.

Auditory training and a hearing aid ¢an- eempensatt
for some lesses of sensitivity in the low frequancica by
making it.:asiaz to hear those speech elements whieh.ara
already aﬂdiblc._

Auditory traiuing ¢an be of help to hearing aid
users by increasing tolerance for loud sounds, thua incrcasn
ing the auditory arsas available for spesch reccptian, and
by instructing tb&m to make most effective use of their
aids in a variety of acoustic environments, The contribu~-
tions which auéito:y training can make to improvement in
use of a hsarin@ aid will be discussed later.

‘ 'ﬂ.~~Lip reading improvement

- for the hard of hearing child is closely related to improve~
ment in hearing voeahulary, but in general the :clatianihip
between the two is the reverse of that existing for the

deaf child. With the deaf child the objective of auditory
training was to provide at least a rhythmic reinforcement

of lip reading skill through hearing; with the hard of
hearing child lip reading is a supplement to fill in what

he is unable to hear. suditory training makes it easier to

hear audible vowels snd consonants and it may reduge the

number of elements the child must depend exclusively upon
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1lip reading ta supp1y. »

Academic Improvement.--Academic improvement is an
ebjeativé of auditory training for hard of hearing children
which is obviously related to increasing hearing vecabulary,
A relationship between unsatisfactory academic work and
loss of hcazing"has been demonstrated. Waldman, Wede and
Aretz<® pointed out that hard of hnaring ¢hildren are one
year behind normslly hesring children in academic achieve-
ment, These investigators indicated that the divergence
in achievement among hard of hearing children and normal
ehildfea'wus not related to the intelligence of the children
in the two groups, |

Barrett2® blamed the poor stademic work of children
with losses of only about 30 decibels partly on the fact that
they have too much hearing te develep and rely upen 1lip
reading skill, but not enough to hesr sccurately what they
must hear to progress normally in school, Because these
¢children hear s great deal, it is often undiscovered for
long periods of time that they hear insccurately, These
children often become discouraged and fall behind or leave

sshael.

t.~-3peech improvement as an

: _kaldman, Jo L.y ’?Itde, F. At’ and Ax“tz. C. ﬁ.,
l.gnd the School Child, #ashington, D. C.t Volta

: 258a:rhtt, K., "Trends and Progress in the Educa~
tion of the Deaf and Hard of Hearing in the Chicago Public
Schools, " Americs als of the pf, 91:262-202, 1945,

_ N
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ehjecti§c of auditory training for the hard of hearing
‘child presents two different kinds of problem, depending
on the age of onset of hearing loss. A child who has had a
hearing loss from the time he began to learn to speak will
have developed faulty speech patterns, and the aim with him
will be to correct these pagttrns as esrly as possible, 1In
addiﬁion to making such é child more sure of the discrimi-
natians.he can already make, auditory training should enable
him to build up new discriminations. Speech lessons may
be necessary to teach him how to form some of the speech
elements new to him, but auditory training may be able to
incrua:e the number of sounds he will be gble to produce
correctly by imitation, |

A child who developed a hearing defect after he
developed speech will need speech “conservation.® A program
to preserve normel articulation and voite quality will make
use of auditory training for practice in listening to
differences among sounds, It will also coordinate speech
work with lip reading lessons to encourage retention of
normal speech habits., Since the hard of hearing person
often omits high frequency speech elements which are
difficult to hear, particular emphasis is placed on these
elements,

Psychological Improvement,--Psychological improve-
ment is frquently stressed ge one of the moast important

objectives of auditory training for the hard of hearing
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child. fIhe 1m¢ertanca of this objective is illustrated
by desariptiena of éarious investigators of the psyehologi~
cal problems efteh accompanying hearing loss. $ ilverman?’
has described truancy, lying. extrome intta#ersien and -

other forms of compensation as types of atypical behavior

semétimas accompanying hea:ing impairment in c¢hildren,
The White House Conféraneelﬁsport on Child Health of
1930 stated:

Persons deprived of normal hearing tend to
become socially maladjusted, to develop more or
less serious psychopathic attitudes . , .

The hard-of~hearing child is in a position
vastly more unfortunate than that of the hard-of-
hearing adult ., . . the social adaptation which
normally cemes‘through contacts and communica-~
tions with other children and with adulte is
grievously restricted im all ggses and for many
i¢ made well nigh impossible,

The greatest psycholegical imgrovament in hard of
hearing children is achieved when hearing for speech is
improved to the point at which it functions gsatisfactorily
~ in communicatien. But the hard of hearing child may also
need help in adjusting to his hearing loss énd in becoming
aware of the value of hearing aids or other remedial |
measures. .

Improving the attitude of the child toward his§

handicap involves explaining the extent of the loss and

2Tpavis, et al., Hearing and Deafness, p. 357.
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fostering a positive attitude toward it, Because the child's
sttitude toward his hearing loss will necessarily be
 influenced greatly by the sttitudes of those about him,
it is impoxtant that parents, friends and teachers become
. familiar with his problems,

According to Gates and Kushmr,w improvement of
sttitude toward a hearing sid should be included in any
auditory training ptagrem. Th«y‘statcd that the c¢rucial
factor in determining whether a child will reject or acoept
‘an aid is whether he can adjust to it socially. Therefore,
they strongly recommend that hard of hearing children who
ere beginning to use aids talk over their problems together.
Teachers, parents and elestaataé should also be infexmsd'
vabeut what 8 hearing eid can do for the child and how to
help him accept the instrument,

Psychological iapzwemét has been stressed more
strangly as an objlective of auditory training pregnm for
the hard of hearing than for the deaf child, itn the first
place, the psychological problems of the hard of hearing

_ ‘child ‘appear 1o be greater. This may be so alac because
a child whose hearing is functional with or without a heasr~
ing aid, especlelly a child with only a slight loss, can be
. | helped merkedly by progrems of which auditory training
forms s part, immwmm in adjustment is noticeable in

29Gates, A. 1., and Kushner, A, &.,
ng Alds, New York: Naticnal Research Council, Buresu
cat om, Tcashaza College, Columbia Univanity,

’.9’469 P 671:
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relatively short periods of time in some cases, and it is
possible to eampena;terfer the hearing losses of many hard
of hearing children te the point where hearing becomes
soclally satiefactory. Obviously, the accompanying psychoe-
logical improvement is significant.

Many investigators believe that teachers should
garr&latn efforts to achieve all the goals of an auditory
training program. It is a popular opinion that auditory |
training will be most effective when work to schieve each
of the aims discussed above is coordinated, |




CHAPTER IV

b cusumppao e oy e
I THE CURRICULLM
, Classification of Pupils

Classification of ghildren for suditory training
programs involves grouping pupils sccording to their potene
tislities and needs for acoustic work. Because each child
presents different educational problems and varying degrees
of hearing loss the idesl approsch would appear to be to
consider each case individually. However, practical cone
siderations dictate that groupings be set up for work with
children presenting similer problems,

Some of the systems of grouping pupils hsve cone
sidered individual differences, particulsrly smount of
residual hearing., Other systems of classification have
epproached the problem less directly, using less relevant
¢riteria than smount of residual hearing. Those criteris
for classification of deaf pupils which do not directly

. consider amount of residual hearing will be discussed first,

Etiology.~~1t was believed by many workers in the
nineteenth century that etiology of deafness should determine
whether a pupil was eligible for auditory training,
according to ﬁrhantsehit§ch,l it was generally believed

~ lurbantschitsch, gp, ¢it., p. 87.
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around 1890 that acoustic exercises were useless in cases
of deafness caused by meningitis, scarlet fever or diphthe
eria. But he claimed that some of his best responses wers
made by pupils who had had these discases, which are
fraquently accompanied by complete destruction of the
scoustic nerve.or center. Though his cases were so diag=
nosed, it must be kept in mind that sure diagnosis of
cause of deafness is often a difficult matter,

- Goldstein disagreed with Urbantschitsch and stated
that scoustic work is useless when the hearing loss has
besen caused by meningitis or influenza. Lane? has indicated
more recently that experience at Central Institute for
the Deaf shows this 1s not always the case. Goldstein
stated further:

It is rare to find total and profound deafness
in the ¢ongenital bicological deaf types. Deafness
at early age caused by the eruptive fevers (measles,
scarlatine, etc.) exhibits a large percentage of
cases with hearing remnants, Deafness due to
congenital syphilis is rarely complete in the early
periods of iis inrcads, and many of these cases,
if promptly recognized by blood Wassermann or spinal
puncture and given antisyphilitic treatment, wmay
not only be arrested, but occasionally improved,

These are some of the types to be included in
training by the Acoustic Method, and if persistently
studied and taught, will yield a large percentage
of splendid practical results,

Myklebust® stated that since children who had once

aaane, H, 8., Personal interview,
aﬁaldatein. Problems of the !faf, p. 218,
'4ﬁyklobust, H, R,, “The Use of Individual Hearing

Aids in a School for the Deaf with Implications for Acoustic
Training," America nals of the Deaf, 91:256, 1946,
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heard normally were more successful in acquiring a sound
pattern than those with the same degres of loss who are
considered congenitally deaf, eticlogy is important to |
determination of whether a child might profit by suditory
training. It appesrs thet Myklebust was sctually stressing
the age of onset of deafness rather than the type of
‘disease causing the loss,

Etiology as a eriterion for classification of pupils
hai fallen into disuse, It appears that use of this basis
for selection of pupils rested upon the unwarranted assime
ption that a certein dissase always produces the same
deogree of hnaring iapalxaant.

. short Trfal Periods .,-»sehac&a for the deaf have
used shoxt tri&l periods to select pupils for auditory
training., Braly, Utley and Hatrie§ deplored the notion that
short trial periods were sufficient to sslect and classify
pupiles. It wes thelr opinion thst short trial periods

were used mostly prior to 1938,

It seems probable that shoxrt trial periods have
besn used to claseify and select pupils for scoustic work
wore frequently than is recorded in the literature. A
survey of seventy~four day schools by Watson and ?xtaoﬁé
revn@ktﬁ that tight ef the schools used short trisl periods

5azaly, Keo Utlcy, J., and Harris, E
of Asoustic Work,*'Volta Reviews 40: 325, 1934,

Sqatson, N. A., and Watson, R, B., *Haaazng Alds
in Schools for the Deaf," Yolta Review, 391269, 1

"Some Aspects
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combined with audiometry to assign children to group and
individual aids., These investigators concluded that most
schools assign aids haphazardly. It seems likely that some
form of a systematic +rial and error without supplementary
use of audiometry played a part in this kind of
ass ignment. | : | '
| intellectual or Scholastic 5bg;;gg=a~lntelleetuai
or sehalaitic ability has been used as a criterion for
elassificatieh of pupils for auditéry training. Goldstain7
implied that some schools for the deaf select pupils for this
- form of instruction on the basis of scholastic status when
he declared that Central Institute for the Deaf would not

use this criterion. Q'Cannors

agreed that intellectual
ability should not bé_th& basia for assignment of children
to auditory training. But'he_recegnizcd that scarcity of .
equipment sometimes necessitated some selection of pupils,
In such cases he recommended consideration of academic
achievement, but only among thevoldest pupils,

- Wrightg lamented the presence in schools for the
deaf of some pupils who were there partly because of mental

deficiency, and stated that such pupils are often given

"Goldstein, Problems of the Deaf, p. 219.

.80’Connér, c. D;, "Minutes of the Thirty~First
Meeting of the Convention of American Instructors of the
Deaf," American Annals of the Deaf, 84:302, 1939,
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more than a fair share of acoustic work because they
possess a greater amount of hearing. He felt this was
unfair to the more 1ntclligﬁ3t pupils who possessed less
hearing but who could learn to use their hearing to better
. .advmtage; In 1?25( Wright urged that more consideratien
be given to the intelligence and schisvement of the pupils
assigned taAaéausticvwark than was generally the case at
that time. Some schools today have solved thié problem
by setting up éniraéea requirsments based upon intelli-
gence tests, but this problem remains serious in some
places.
| in actual practice it hes been necessary to deny
some pupils auditory training, snd in some schools it has
been decided that those children making the best scholastic
records shall receive a speech-hearing education as far as
possible., Those showing less academic progress are often
relegated to manual classes, As facilities and funds are
enlarged and trained personnel bhecome available, this
situation should improve. Most oral aducators believe
there should be no seleetion of pupils for‘auditery
training on the basis of scholastic ability beyond fulfillment
of the entrance requirements of the school. As yet there
.' is no evidence that intelligence within normal limits
‘and ability to profit by suditory training sre highly
cozril_ated.
Population,~~In the early part
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of the twentieth century it was widely believed that certain
proportiens of the population of a school for the deaf
possessed enough residual hearing to be helped by acoustic
work, The word “helped® has been defined by some workers
and not by others, To some investigators it seems to mean
ény amount of benefit, however small; to others, a certain
amount of improvement; to still others, improvement reach~
ing a previously established goal.

The general trehd_in estimation of the proportions
of the total number of pupils of schools for the deaf who
should receive auditory training has been toward raising
the p:oportions‘. The development and improvement of means
to amplify sound has accelerated this trend, but it was
discernible long before modern amplification equipment had
been developed, |

- The Commission of the Royal Academy of Medicine of

Franct.le

after investigating Itard's work, agreed that
roughly 40 per cent of ?éeaf-mutes' are capable of hearing
speech “more or less distinctly.® After a four-year
.perigd of study, this committee felt that 20 to 2% per cent
of the pupils of the national schocl for the deaf of France
-could be considered "susceptible of amelioratioen® through
acoustlec work,

Politzerll believed that only certain proportions of

cherdon, op, ¢it., p. 129,
Yyrbantschitsch, op, ¢it., p. 87.
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the total number of deaf pupils could profit by suditory
training. This was distinctly implied in his eriticism
of Urbantschitsch's theoxries. Urbantschitsch believed

fhat it was unnecessary to estimate prepaxtibas of pupils

- able to benefit from suditory work, From his sxpsrieﬁcé

he b&liav&d lbﬁg and determined efforts should be made to
“awaken" residusl hearing in every deaf child, He
hazarded the opinion that perhaps every deaf child might
eventually respond to Suffieient training snd he cited
remarkable achievements with unpromising cases. Folitzer
supported the opinion that certain anatomical and
pathological condit ions rendered auditory training useless
for some persons. | '

Clarkel? reported after testing the hearing of
pupils of the Hew York antituiian and the Lexington
School with a 3A sudiometer that estimates of the propor~
tions of puplls who could hesr encugh to be taught acoustiw
cally veried from 18 per cent to 27 per cent, Politzertd
had felt that 30 per ceni were eligible to benefit,
Gillespiel4 rapoxted that 1% per cent of the puplls of the
Nebraska School for the Deaf had been taught with sound,
He thought that those pupils were typical, and thet the
same proportion would alsc apply to other schools.

126°rduﬂ. 93, g;gsg P. 1460
130rbaattchitseh, op. ¢it., p. 87,
MGi11espie, op, git., p. 188,
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In 1936 Guilder and Hopkinsl® reported that it had
been previously believed that 1% per cent of the pupils of
schools for the deaf could be helped by acoustic training.
This estimate was later raised to 30 per cent. Guilder and
Hopkins recommended the sight<hearing method of education
for those pupils having *“usable residual hearing," which
involved 45 to %0 per cent of the school population., They
suggested bone ean&uctian aids for‘the remaining pupils.
Their estimates were derived from a study of pupils at the
National Institute in Paris anﬁ the Clarke School for the
Deaf. |

The Wright Orsl Schooll® in 1928 reported using
acoustic exercises iu@ca;sfullyAwith about 30 per cent
- of the pupils. Johnaon17 estimated that 4% per cent of
all pupils of schools for the deaf wers potentially able
to understand langhagc through the ear, This figure was
based on the results of a questionnaire answered by forty-
six public residential schools for the duaf.- in the same
year, 1945, an sudiometric survey at the Illinois School
resulted in the estimate that about 60 per cent 6f the
pupils were capable of benefitting from training with elecw
trically amplified spcseh.le Ewinglg placed his estimate

13Guilder, and Hopkins, op, c¢it., p. 69.
lé\’irlght, Mo, P. 211,
17Johnson. sp. cit., pp. 279-295,

leJohnson, E., "Ability of Pupile in a School for the
Deaf to Understand Various Methods of Communication,®
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at 72 per cent.

Goldstein?® noted widespread agreement about the
propaxtioh considered able to benefit., During the decade
from 1920 to 1930 it was generally estimated that 30 per
cent of all deaf pupils could benefit from auditory train-
ing. Goldstein was among the first to put inteo practice
the idea that all pupils should be given auditory training.
Since the founding of Gentral Institute for the Deaf, the
nationwide trend hae been toward making acoustic training
available for all pupils.

One flagrant defect i{s apparent in the practice of
classifying pupils by proportions of a total population,
This method utilizes the statistical approach, and the
proportions were obtained through studles of relatively
rlargﬁ groups of pupils. In the classroom, where auditory
training is applied, small numbers of pupils are dealt
with and individual differences will loom large. It is
uhsaund practice to apply to small groups standards achieved
from studies of large numbers of persons,

ial Hearing.--Before the development

of the pure tone audiometer, and even at the present time,
subjective judgments constitute one of the best ways for

gan _Annsls of the Deaf, 931194213, 1948,
lgﬁwing, and Ewing, The |
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exptri&naed.tﬁsteri to estimate the hearing loss of young
deaf chiidrén, A trainsd person ¢an learn much by obser-
ving the child's reactions to speech and «nviéoamantalnaitot
and by listening to his voice quality.

Ability to hear vowels was one of the earliset, most
commonly employed methods to detormino'whathci a deaf person
poss#sseé enough hearing to warrant scoustic work. But
this method cannot be relied upon in the case of parsons
“unused to listening to sounds, For this reason Giil&sgit.

- Urbantschitsch, Ewing and Bwing and oth«rs have recommended
repetition of thc stimull before decisions are made about
amount of residual hearing. A

Observations of nystagmus reaction in whigh sye
mavagents occur in response to sound has been used to assess
hearing, but the condition of the semi-circular cenals
determine this r&éatien. Goldstein recommended the presence
of the nystagmus reaction as enough encouragement to proceed
 with scoustic work, Eleﬁtxe&neephalcgraph and galvanic
skin response techniques have :ee&ﬁiy shown promise as
objective tools for evaluating hearing.

‘ Measurement of residual hearing is the most widely
used present day criterion for classification of children
for suditory training. Many investigators be@amt convinced
that the classifications “deaf® and “hard of hearing® were
too general. They pointed out that great differences in
résidual hearing'exiatad among ¢hildren who were all
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classified as deaf because their hearing was non-functional
for communication in daily life,
in 1892 a committee, consisting of Bell, Gordon
and Clarke, appointed by the Third Convention of Articula~
tion Teachers to investigate auditory trainingi;tresiad the
need for an inetrument %o te#t heaxidg sccurately. The
committee stated: |
| | Perhaps at some time in the futures we may find
8 test of hearing such that we can say, all who
come up to a certain point by this standard can be
taught by the ear, and it is useless to waste time
gﬁst?gga who do not, At px&sﬁpt there 1s no such
| Although pure tone audiometry did not provide quite
the conclusive information the committee had héped for, its
development furnished more sccurate information about degree
of loss than had been available previcusly, Day, Fusfeld
and Pintner<? believed that audiometry furnished sppropriate
information for selection of pupils for auditoxy training
as well as for other “parts of the school's curriculum,®
The development of pure tone audiometry made it
possible to discuss in a quantitative econtext the various
aspects of an auditory training éxcgram, such as the aims
and the groupings of children. Investigators were now
sble to refer statements about auditory training to pupils

zleozden, ep. git., p. 140,

22pay, H. E,, Pusfeld, I.,, and Pintner, R., A Survey
31 1y S¢h :';’fs:,,rt,gjg;_?washingtoa, 5. C:s"""
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of specified quantitative auditory status, Descriptions

- of pupils according to specific types and degress of hearing

loss were found to be of more value than generalizations
about suditory training, per ge.

 LaCrosse,?3 sfter testing with a 3A audiometer,
suggested that uniform tests and standarde could be set
up te»méaiurs hearing and decide what pupils could benefit
from suditory training, 1n 1925, he proposed setting up
three groups, G&éup one, consisting of pupils with 40 to
8% per cent of normal hearing, was to try to develop
careful listening through ten minutes of exercise once or
twice a day. Group two, made up ef pupils with 1% to 40
per c¢ent of nér&al hesring, was to have exerciee asccording
to individual need, to correct speech and build vocabulary.
| Group three, consisting of pupils with from 1% to as
little a8 5 per cent of normal hearing, was to receive
acoustic exercises, but the objectives were not listed,

Because Barrett® dealt with both deaf and hard of

hearing children iﬁ public schools, the first two groups
in her classification consisted of children with losses of
less than fifty decibels, Croup th&ee on her chart was
made up of children having losses of fifty té sixty decibels.
They were thonght to b& able to “obtain® some speech,

23La¢ratsa, B, L,, 'Autiealar Tzaining in the
Wright Oral School,* American Anp ; ml
310, 1925, v ’

parrett, op, cit.
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thoygh the amcount was uncertain, Group four, with losses
of sixty to one hundred decibels, were to work for im~
prév&d lip :eading, speech patterns and veice quality,

o uyklebuit’tzﬁ least handicapped group was comw
grised of children with losses up to seventy-five deci-
bles "in the speech rangel! The aim for these children was
the development of comprehension through the ear with the
use of smplification. Acoustic training was to be the
predominant educational approach for these children,
0'09ano:25 agreed that the first group should include
¢children with relatively severe losses, He stated that
there are feﬁ children with an average loss of less than
40 per cent of normal hearing to be found in schools for
the deaf.

The aim for Myklebust's second group, consisting
of children with losses of seventy-six to eighty~five
decibels in the speech range, was the development of com~
prehension through the ear. Considerable variation in the
amount of success was expected.

" The goal of the third group, made up éf pupils
with losses of ninety to ninety~four decibels, was improve-
ment in listening to supplement lip reading and spesch
training, Only some of these “borderline agoustic” pupils

@Myklebust, H, R,, "The Use of Individual Hearing
Alds in a Residential School for the Deaf with Implications
286, 1943, '

260'connor, Volts Review, 40; 711, 1938,
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could be expected to respond successfully to auditory
training although the auditory approach was to be pre-
dominant until degree of response could be determined,
The last group was to consist of children with losses
. of ninety-five to one hundred decibels and they were to
have acoustic training only incidentally to other methods,
Hearing for words was expected only in rare cases where
the pupil retained some sound pattern from the time prior
to the onset of deafness, Myklebust stated that this last
group constituted 37 per cent of the population of one
school for the deaf.

O'Connor agreed quite closely with Myklebust,
stating that usually less than 40 per cent of the popula-
tion would have losses sec great that no4appxe¢1ablé ability
to discriminate meaning through the ear could be developed,

‘With the advent of improved instrumentation for amplifi-
catieh.myklebust believed that re-evaluation of gxouping
and objectives was necessary. He prepared the chart
mentioned above to fill this need. It is interesting to

‘ nbtc that the tables grouping children according to hearing
loes txpiossed in decibels sometimes neglect to specify
the erQuancy at which the loss was measured,

. © Guilder and Hopkins2? recommended studies of

- auditory funetion, through pure tone and spesch audiometry

as the basis for classification of pupils for auditory

27Guilder and Hopkins, op. eit., p. 71.
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training, They felt it was practical to obtain an objec~
"tive score by the following method: add the pupil's
test hearing fat each af»uight1frequaa¢i¢ss divide by the
figure denoting tatal';ass for serviceable hearing at sach
frequency; multiply by 100; and subtract the resultant from
100, They believed this formula could be used to divide
pupils reasonably well into classroom groups, It was their
opinion that this sort of grouping would help the children
use theiz hearing to best advantage, These investigators
regretted that only & few schools, notably the Mt, Alry
School and Central Institute for the Deaf, were trying to
use residual hearing as the basis for classroom division
at the tim of writing (1934),

Atlleast_sﬁma of the formulators of charts classi~
- fying children by loss in decibels seemed to stress that
the tables were intended as guides to probable results,
not as efforts to label some children as unfit subjects for
auditory training. Average objectives and achievements
were charted, but there was no intention to preclude
efforts to attain better results, |

ixpression of extent of residual hearing in terms
of per cent of normal hearing reduced the value of some
classifications, This form of expressing the amount of |
residual hearing is useless unless the method of determining

percentage of normal hearing ie described,

Utley, Braly and Harris dissgreed with the popular
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opinion that loss in decibels is a fit criterion for
grouping of pupils for auditery training.

In the past it has been assumed that some pupils
could and some could not profit from acoustic work,
Further, it has been assumed that we could deter-
mine the limits of these benefits. It was thought
that by means of yesidual hearing and short trial

- periocds we could select those pupils whe could
respond to ggxal stimulation sufficiently to make it
worthwhile, <

For them the problem was not one to be stated in terms of
classification of pupils at all, but in terms of finding
_the type of amplification and training which would be of
most help to each pupil,

Classification of Hard of Hearing

Children for Auditory Training

Because the hard of hearing child has been defined

as one whose hearing, with or without a hearing aid, is
functional in communication, it has been generally accepted
that all the objectives of auditory training can be
accomplished for him., Therefore, much less clsssificstion
of hard of hearing children has been done. This may be
due in part also to the dispersion of hard of hearing
‘children, who are less often than deaf children gathered
into special schools dealing exclusively with their
problems.,

It is likely that all the criteria suggested as

suitable for elainifying deaf children have been used in

28praly, Utley, and Harris, gp, ¢it., p. 329,
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variocus places at different times to determine extent and
type of program for hard of hearing childrean, With the
hard of hearing child, as with the deaf child, consideration
of amount of residual hearing has been the most frequently
used criterion for classification,

Charts listing aims and plsce in the curriculum
of auditory training for hard of hearing children grouped
according to hearing loss are seen less often in thé
literature than are tables giving similar classifications
for the deaf, Barrett?® listed children with losses ef
less than thirty decibels in the least handicapped group,
These pupils were considered capable of attaining all the
objectives usually set for suditory training, speech
zerreétiea, educational acceleration, psychological improve~
ment and improvement in listening eaérdiaatué with 1lip
reading. The second group, those with losses of thirty
to forty decibels, were to be helped particularly with
respect to speech development and voice placement.

, Haxd of hearing children are sometimes divided
into three groups for auditory traininge-slightly, moder-
ately and severely hard of hearing,
‘The Place of Auditory Training in the
Curriculum of Schools for the Deaf
.Invd;tigators considered the problems of classifica-

tion of pupils for auditory training before they turned

zgaar:ctt, op. ¢it.
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thel r atteniim to the questien of the piaai auditory
training should hold in the curriculum of schools for the
desf. When they did approach this problem they used
several ideas parallel to those which had influenced the
classification of p@pils for auditory werk.

2ing.~~The idea was first

expressed in the early part of the ninatecath century that
pupils with a certain degree of residual hearing should
have daily auditory training, Itard, Lehfeld and Gilles-
pie were among early workers who suggested that schools
provide acoustic training for pupils with sufficient
residual hearing to benefit. _&s has been indicated pre~
viously, the charts grouping pupils according to hearing
loss expressed in decibels eéntain evidence that amount

of residual hoering has'beea regarded as 2 sultable c¢riterion
for determination of the place of auditory training in the
curriculum,

d.~~The idea that suditory
training should be presoated in short periods set aside

exclusively for acoustic work has greatly influenced the
history of education of the deaf, Until receétly the
usual procedure in most schools has been to present listen~
ing training in short periods of framrfiftten minutes to an
hour daily or on alternate days,

Giilespie u#cd,aa *Audiphone® half an hour daily
to train the heasring of pgpila in the Nebraska School for
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the Deaf. Goldstein recommended a ten minute period af 
;timniatioa with musical instruments in addition to a
ggn;idﬁ:ably longer period of acoustic speech work, These
procsdures appeared to have involved a greater leagth of
time thaa'thu typlcal periods devoted to acoustic work
befors the late 1930's. At the Wright Oral School in 1925
 pupils "having 40-85% of hearing® were given ten minutes
of exercises once or twice a dey with the aim of ﬁe?ilbp~
ihg careful listsniﬁg,3° Barrett3l rveported that the deaf
and hard of hearing children in the Chicago Public Schools
| were given “about 2%'miéutas“ of multiple hearing aid
work daily in 1945, | - |

| Urbantschitsch32 was among the first to criticize
the pelicy of presenting acoustic stimuli in short pericds.
He suggested that frequently efforts to train residual
h#aring were not ¢ontinued over long enough periods of
time to achieve results or provide evidence for prognosis,
It has besn cbserved many times since that rosiéua; hearing
semeiimes becomes apparent only after weeks or months of
training, . _

In the late 1930's the idea that acoustie training
should be given in shert éaily pexriods began to be éritieally
examined in light of the objectives of the program, Guilder

3°LaCraaae. op, cit.
3iBarrett, op, cit., p. 28l.
32 rbantschitsch, op. git., p. 19.
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ané Hepk1n¢33 reported in 19356 that formerly auriculsr
traininﬁ!ad been given in a fifttin minute period eest
apart exclusively for listening. Later whon the seeing and
hepring method of education came to be widely used in oral
:&heels to teach all pupils, aa&itory training was given
concurrently with all other school work. |
‘ ~ O'Connor34 indicated that by 1937 many schools for
the deaf were using suditory training all day to supple~
ment lipresding, Johnson3® reported that in 1942 group and
individual aids in forty~six public rosiﬁdnti;l schools
were available to 37 per cent of the pupils for more than
half their academic time and to 26 per cent of the pupils
for all their academic time. |

Braly, Utley and Harrisaé ware among those who
believed that short daily, or lqs; ircqucat; practice
periods yield only slight results., They ¢aphaaizaé the
value of constant stimulation with all of the sounds of the
classroom as well as natural language. In their epinion,
it constituted |

The egssential part of a full-time acoustic
schedule,

Ewing and Ening37 agreed with the apiaiah that short daily

33Guilder and Hopkins, gp. g¢it., p. 69.

, 340 Connor, C. D., *8peech, Acoustic Training and Re-
lated Froblems, * Volts Review, 39:267-270, 1937.

35Johnson, C. W,, op,. cit.
369raly. Utldy and Harris, op, ecit., p. 325,

378wing and Ewing, The Handicap of Deafness, p. 226.
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periods of stimulation arﬁ insufficient to achieve the
numerous objectives of an auditory training program, They
' thought the deaf child should have opportunity to listen
through amplification equipment to conversation and class
g}scﬁssien:. They described the latter as the most valuable
'ééuree of complete worde and sentence patterns for the
severely deaf child, Restriction of listening to a few
minutes a day would defeat their aim for acoustic wmrk;
interpretation and assimilation of all audible sounds.
Numbers believed that scoustic work should not be

given in a shert éaily'period only. She feared that audi-
tory training had been regarded as a minor activity in
many schools, She reviewed the common complaint the
.schedule is so crowded with subjects needing to be taught
that some educators have felt there 1s not time for exten-
sive work in auditory training, She maintained: |

~ Auricular training is not a fad nor an addition

to our program, but a means to an end, We cannot

g:a:: ::tiﬁ::i 2::§é?2¥f§§cctiv01y if we think of

Myklebust39 experimented té see how lohg listening

practice must be sustained to train hearing most effectively.
He provided evidence that the short daily period is insuffi-
cient forcptimum training of hesring, Horus¢é'f6rty haxd
of hearing children as subjects. The subjects were fitted

3$Numbars. M., "Using the Hearing of Chlldren
80 Deaf they Entered School Speechless,® Voltga Review,
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with aids and they used them daily for long periods in
vaxiou#isituntieas from one to three years. Discrimination
and speech comprehension tests were given periodicslly.
Increased ability te_éiéﬁriminate-and c¢omprehend speech
occurred throughout the first year during ﬁhich.an.nid was
| used. Myklebust concluded that on the average ét least
one year of aonﬁtant éﬁeﬁatic stimulation is required to
establish é sound pattern. Though the subjects af this
experiment were hard of hoarihq children, it would seem
thafvdatf ¢hildren also must require long exposure to sound
to be able to utilize it as effectively as possible, There
is little further evidence on the length of training required

to train hcariag most tffeetivaly.

suditory training as a method of education which constitutes
a écw type of curriculum, |

E. Johnson, Goldstein, Jones and others have referred
to the acoustic or auricular *method of education” as dif-
ferentiated from the oral or manual methods, Schools have
_been organized into manual, oral or acoustic classes,
Goldstein, in titling his work Qn,aﬁditexy training The
Acoustic Method, stated that this method was to be distin-
guished from the oral and manual methods of inatructiqn.v
The 1mp11éatien was that an entirely diffdrtnt system of

education was to be presented. However, nowhere does this
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ﬁnxk indicate that the tools which are used in oral schools
to teach speech reception and expression éan be replaced
by the use of amplified sound. o

An illustration of the current nnthusiatm for
 -auditory training is provided by 0’connor't4° statement that
all pupils should have access to a group or individual :
aid during all their academic time for at least the first
five years in school., Many other investigators agree that
everi young child should be given the benefit of doubt about
his auditory statﬁa and a chance to learn to listen more
effectively. But G'Connor did ﬁet claim that use of
amplified sound could accomplish any but the most limited
ebjectiv#t for some deaf ahildren. Fear has bitn expznﬁstd
that those who are not thoxoughly familiar with tha basic
~ speech and language problems of the deaf child will not
realize the limitations of auditory training. They may
think that auditory work can be relied upon to replace |
necessary instruction.

Reiter?! also expressed concern that auditory traine
ing may be regarded as a distinct method of education. This
concern lead him to title the eighty~-second snnual report
of the principal to Members of the Corporation of the Clarke
School for the Deaf *Hearing Alds not a Substitute for Lack
of Hearing." He was alarmed with the growth of the idea that

400'Connor, Volta Review, 40:710-717, 1938,

‘laaitﬁr; F. H., 'Hoaring Aids Not a Substitute for
Lack of Hearing," American Annsls. paf, 99:1249.203, 19%0,
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puting a hearing aid on a deaf child could preclude his
need for special education. He stressed that deaf children
can be taught enly through special methods and procedures,

The auditory training program of the iexington Schoel
for the Desf has been outlined by 0'Connox*? and s committee
of teachers. This outline makes it clear that auditory
training at that school occupies an impoxt#nt plage in the
curriculum. But it is evident also that the limitations
of auditory training are realized,

The auditory training program at this school is
divided into four categories by type of activity, Listen
ing and association training is presented in the four
activities listed: gross sound work, music work, speech
development and correction, and language growth, This
acoustic program aims to provide an overall program inte~
grated with the course of study of the school, The principle
is to present acoustic activities to fit the auditory
eapaeity'af svery pupil. The rationale behind this
approach to auditory training seems to be that acoustic
- work is most effective and meaningful when coordinated with
the regular program of the school, |

Silverman?3 and Reiter agree that t:aining in
listening is properly regarded as a technique, and not a

420'Connor, C. D., *"The Utilization of Residual
Hearéngs“ New York, Lexingten School for the Deaf (mimeo-
graphed),

43silverman, S. R,, Personal interview.
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type of curriculum. They stress that auditory work be

usod'ih\conjunctien with, but not instead of, lip reading,
language and speech work.




CHAPTER V

THE USE OF AMPLIFIED 30UND IN AUDITCRY
TRAINING

The formulation of principles basic to the use of
‘amplified sound had to awalt the invention of the vacuum
tube. Until that time a variety of instruments were used
to produce or amplify sound., The early workers interested
in acoustic work would have agreed with Gillespie's state-
ment that he believed in u&ing ear trumpets, “Audiphones®
or any other “artiffcial aid to speech and hearing."l
Because electrically amplified sound is the most popular
medium for anditor# training it is wnil to consider desirable
characteristics of sound systems, .

Maximum Acoustic Output.--Investigators seeking to
establish the desirable characteristics of sound aystems
have considered maximum acoustic output, which may be de-
fined as the intensity level beyond which a sound system will
not further amplify, ﬁaximum.aceustic output is rtlatié to
tolerance for sound. ,

Discussion of tolerance involves the concept of the

auditory area, or srea available for hearing. wogelz

lGillespie, gp, ¢it., p. 189.

24egel, R. L., 'Physical Data and Ph ti@log- of Ex¢i~
tation of the Auditexy Nerve,® 4 SHtol 1)

and_Laryngology, 41:1740-799, 1932,
78
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suggested that therels not only a threshold of audibility
marking the lower limit of the auditory srea, but also an
upper iimit, 8 threshold marking the naximum intensity at
which sound can be tolerated, Silverman, gzugL.a indicated
'{aat ﬁigal may have had some conseption of wh&t might be
eallgd the dual nature of this upper limit of the suditory ares.

 Wegel tried not only to messure the intensity of sound at

the limit of tolerance, in decibels, quantitatively, but
also suggested that the sensation experienced could be
described qualitatively.

The upper limits of the usgble auditory ares are
now regarded as the three thresholds of discomfort, tickle
and pain, Davis stated that: |

+ ¢ « For the avorago listener tones Eaaaac

unaemfaxt:bly loud, beginto tickle, and begin

to hurt at about 120 decibels, 130 ﬁeeihwls and
140 decibels, respectively, regardless of their
frequency.

Silverman, 33“3;.5 reported that thirty hard of hear~
ing aabjscts representing a fairly well balanced distribution
of ¢linical types were tyttenatiéally exposed to loud
sounds. The subjects listened to pure tones and cﬁneeh and
reported at what paint they experienced discomfort, tickle

‘and pain,

, pmsnt. St. Leuzsz Rna&nrch Labe:atnry. Ghntral Ine
stitute far the Deaf, 1946, pp. 1«98,

43‘?1‘. Mc; mRaA ALY
®Silverman, et al.,
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HSystQmatie elevation of thresholds for pure tones
and speech for beth normal and hard of hearing listeners
was reported. The ultimate levels for discemfort for
speech for normal and hard of hearing subjects, respec-
tively, were 129.5 and 130 decibels.® Considersble reten-
tion of tolerance for speech occurred. It was concluded
that tolerance may be developed by exposure to loud speech
at a level Just below the threshold of discomfort for
several minutes a day every three or four weeks. The
investigators concluded: | -

« v o The highllévul of tolerance thresholds
reached experimentally sug ests that there is an
approaschable and potentially useful portion of
the auditory area beyond the range of present
audiometry. Consequently, some individuals who
have heretofore been termed “totally deaf® as a
result of audiometric tests might be reached by
auditory s;imalatien through properly designed
spparatus,.’

The use of auditory training to raise the limits of
tolerance and increase the auditory ares is a recently
sccepted idea in the use of amplified sound. It found
practical application in the suggestion that the maximum
acoustic output of an individual hearing aid need no lobger
‘be permanently set at 120 decibels or lower. Some hearing
aids now provide for a gradual increase in the maximum
acoustic output to the point of 130 decibels, shown to be
the practical level of tolersnce. N

The question whether exposure to intense sound might

61pid. Tibid., p. 29.
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have a délaterieus effect upon hearing was raised. The
suggesfien was made that in raising the tolerance thresholds
at the upper boundary of the anditcry area through exposure
to loud sound the threshold of audibility at the lower
l1imit of the auditory area might be raised, Silverman, et al.
stated that this fear was unfounded. Exposure producing the
greatest elevation of tolerance thresholds caused at most
only a slight tgmperaiy rise in the threshold of acuity.

It was suggested that the ears of hard of hearing
persons might'be'less or more "tender” than those of nor-
mally hearing people. In case hard of hearing persons’
ears were more "tender,* auéitery-training might be injurious.
Silverman, et al. indicated that all the hard of hearing
subjects exhibited less temporary hearing icss following
exposure to loud sound than did tha normal listeners.

The problem of limiting the output of a hearing aid
was aaasidered’in relation to tolerance levels, The peaks
of intensity of sound may rise uncemfoftablv far above the
average level of intensity. Two gane#al approaches have |
been made to the problem of limiting output above a
designated iﬂtensity level. “Peak ¢lipping,” ox cutting
off the tops of peaks of intensity, was the first generally
used approach, An objection to peak eiipping is that an
incomplete sound wave is transmitted, |

Another approach to limiting'output is ceﬁpressian

amplification. Because some hard of hearing persons can
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use only a fairly narrow range of the auditory area it was
suggested that all sound be compressed to fit within this
usable range. Davis described compression amplification
88 "equivalent to an instantaneous automatic volume control,*S
® This method of limiting output causes less distortion of
wave form than does peak clipping.

It appears that automatic volume control must be
carefully used. If the objective of auditory training is
speech improvement, paziianlarly improvement in artiﬁuiation.
then automatic volume control might make discrimination
easier and improve articulation by delivering sound of
greater intcnsit&. But if the aim is to improve speech
rhythm with severely deaf children, extreme compression
might be useless. It could reduce the differences in

- intensity greatly enough to destroy the information carried
by dynamic stxesﬁ»pattorns. oo o
| Very recently compression amplification was incor-
porated into an individual aid, which necessitated mhking
the aid somewhat larger, This increase in size is the first
feve:ual of a trend to make aids smaller and less conspice
uous, It indicates that performance characteristics are
being coaaidagtd of primery importance by some manufacturers.
Selectiy fication.~~The idea that the most
desirable sound s?st&m would bs "fitted® to the hearing
loss of the individual suditor became popular in the decade

SDavis, et al., Hearing and Deafness, p. 200,




8o
from 1930 to 1940. The theory of selective amplification
p:apéscd.auplifying sound at the various frequencies in

~ proportion to the loss, or "mirroring the audiogram,®

This theory has apparent face validity, |
. ' ‘Recently the theory of selective amplification has
be&h eritically examined. Davis, gt al, stated:
The subject‘'s audiogram if interpreted accor~
ding to the prevalent rule of *"mirroring” the
slope of the sudiogram "in order to restore the
- patient's hgaxing to normal® is often definitely

misleading,” '

_ Among thafehjcégient to the theory of s@ltétigggamgliiica-

tion listed by these investigators is the fact that the
‘audiogram is a measure of how well the ear £ua¢tiaa; at
thrashel&. Hearing at a comfortable listening level would
be a more reslistic criterion by which to judge auditory
function. ' | |
Raargitmont,'ar disperportionste increase of loud-
ness with 1ntensity; is another factor to be gonsidered. 1In
‘some cases the hearing loss is indicated by an‘abrupt
slope of the audiogram curve, 1f efforts are made to
compensate exactly for the loss, recruitment and distortion
~ will occur, Thoﬁ too, peaks of speech will be clipped of f
if speech is ie'grpatxy amplified that the limits of

. maximum acoustic output are reached quickly.
958’/13 g 8%‘"‘1‘ Go a& and Ross D, A, s &5;”
Pe 3-03¢
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Davis, g;,g;,lg tested the theory thagi“fiﬁtiag' a
hearing aid by selective amp}ifigatiaa provides optimum
performance, The subjects were eighteen hard of hearing
listeners with verious kinds of typical audiograms. The
subjects ' hearing was tested through a "master hearing aid"
capable of furnishing desired frequency responses, to aseess
ablility to discriminate, sSeveral typ&; of iréqutaﬁy
response were represented. The flat response provided high
- fidelity response, with a plus or minus one decibel
 deviation from 100 to 7,000 cycles per. second. The High-
' Pass 6 setting produced relstive suppression of the low
frequencles with & smooth rise atthe rate of 6 decibels per
- octave from 100 to 7,000 cycles, uhilo»ﬁigh-Psaw 12 prow-
duced a 12 decitel rise per octave over the same frtqutncy
range, The Low=-Pass 6 setting gave a 6 decibel decrease
in intensl ty per octave and Low-Pass 12 pzaduced a l2
decibel decrease in intensity per octave in the same
- frequency band.

Davis, gt al. stated that on the basis of this
‘experiment either the Flat or High«Pass 6 pattern was the
| firit cholce fox every ear, If the Highéﬁase 6 frequency
response had been prescribed for all the subjects of the
experiment, thtri-unulé have been 92 per cent of optimum
* performance. The two subjects who would not have schieved
maximum scores with the High~Pass 6 stttiné énuld have done
80 with the Flat pattern. JIf the theory of selective

10rpig.
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amplification had been correct, those subjects with
sloping sudiograms would have had optimum performance with
frequency responses mirroring their audiograms, Thevinwaam :
tigators included quality perference tests and the majority
of the listeners preferred the Flat pattern. |
It has become widely belleved in recent years that

extensive tests and fittings aﬁc unnecessary in the selec-
tion of an aid. Davis, ot sl. stated:

clinical valldstion in tegme of some independens "

criterion (such as articulation scores, quality

judgments or patient's preferences) for the method
of residual hearing loss as a basis for selection.i?

Emphasis in the use of amplifLQd,snundWhaaﬂshiftzdmfroﬁ,W,WW B

“fitting® the individusl ear to designing and constructing
sound systems with better parformanﬁa characteristics,

in order for engineers to design effective ampli-
fication equipment it is necessary for them to know what
specifications are desirable, Haézisenlz and Watson and
Watsonl3 have #uggested that teachers, physicists and
manufacturers should cooperate in drawing up specifications.

Ggin.~«The gain of a sound system is the amount of
amplification it provides. Standerds for amount of gain
required in amplification equipment have been set up in a

-

1lnavin. H., Stevens, 8§, §., Nichols, R, H,, Jr.,
Hudgins, C. Vv,, Marquis, R, H,, Peterson, G, E,, Ross, D,
g%, ;ggg Selection of Hearing Aids," Ihe Laryngoscope, %6:
. . _ ,

lzﬂaxrioon, C. E., Personal interview.
134atson and watson, gp, ¢it.,pp. 261~266,
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general way by the Ceuncil of thgiaal Mediecine and 3Rehabili-
tation of the American Medical Association, which approves
only instruments with a gain of at least thirty decibels,
| Noige.~-Inherent and external noise sre factors
 which must be censidered in use of amplified seund with
auditory training, Harrisanl4 recommended that the inherent
| nolse of a group instrument be sixty decibels below the
signal. Noise in the room influences the proper utilization
of sound by users of aids, but little work has been done to
set up standards to measure the effect on auditory training
of various acoustic environments.
pchanical Factors.--Children wearing individual
hearing aids are often annoyed by the mechanical properties
of their aids, Thirty-five of the thirty-eight ehildren
interviewed by Cates and Kuthaer15 reported irritation with
the size, weight and discomfort of using individual aids.
These investigators reported, however, that none of the
thirty~eight children rejected an aid because of mechanical
annovances alone,
Group aids are often large and awkward. Teachers
have complalned that the equipment takes up too mugh
space, The children get tangled in the wires connected to
the earphones, which necessitates frequent repair. These

factors may seem trivial, but many experienced investigators,

, 1‘Harrison. C. €., Personsl interview,
1%Gates and Kushner, op. ¢it., p. 16.
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including 311verman.15 hold the epinion that they are some-
times an influentlal factor in determining how much use is
made of amplification equipment.

Simplification of controls has been found desirable.
The most satisfactory form of microphone has been found to
bs a microphone suspended from the ceiling with non~direce
‘tional pick»up;

BAN1ING 5 -

The role of amplification as a tool in teaching is some-
times misunderstood. Emphasis upon equipment has become so
great that emplification is sometimes thought of as synon-
ymous with auditory training., The danger in this notion
is that attempts may be madi to solve the deaf child's
educational problems entirely by giving him e hearing ald,
It is more plausible to suggest that children who
developed speech beféro the onset of deafness and still
retained discrimination for sound might solve their sound
reception problems completely by using an aid, Whitchurstl7
indicated that use of an aid without suditory training is
not conducive to maxi@um speech reception even with adults,
‘From her experience in Hoff General Hospital with men who
lost their hearing in the second World War, she stated thét
even those men who adjusted Quiakly and easily to aids and

those with losses too slight to warrant the use of an aid

16311v¢rmaa, §. R.,, Personal interview, |
17Whitohurat, M,, “"Auricular Training is Here to

Stay, " Volta Review, 48:149-150, 1946,
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profitted by audiiazy training,

Carhartl® maintained that every user of a hearing
aid can benefit by auditory training. Davis, 35*5;.19
stated that regardless of frequency response of an aid,
auditery training is and will continue to be important for
the severely hard of hearing. Caziarc?® pelieved that the
key to the successful "fitting® of hearing aide at Hoff
General Hospital in Wordl War 11 was due not to any work
done in a sound laboratory, but rather to suditory training,

lwd.~&Fsyeholegigal

and Qducatianal preparation for using an individual hearing
aid has been stressed as an essential part of a program
designed to facilitate most satisfactory use of an aid.

It has been noted that adults frequently choose
an ald which does rot previde the frequency response giving
optimum performance. Adults sometimes show a need for
instruction in appreciation of the sounds of speech, It
appears that hard of hearing children could benefit from
the ssme type of Iinstructioen,

Advance information about performance limitations

and mechanical annoyances may save a new ald user much

136a:hazt, R., "Tests for Selection of Hearing Aids,"

ynaosgops, %56:792, 1946,

39pavis, H., Stevens, S, $,, Nichols, R. H., Jr.,

b, V;.Afarquis. R J., Peterson, G.fﬂ., and Ross
HR8E208 D468, 80 _sxperimental Study of Degig
ambridge, Mass.: Harvard Univ. Press,

2caziare, D. R,, "It Can be Done for Civilisns,"
g Survey Quarterly, 1946, p. 43,
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disappointment, Gates and Kushner?l recommended a period
of guidance and advance information to make the physical
adjustment to an aid easier. - ‘

Cates and Kushner sheﬁed that psychological pre-
paration for the use of aﬁ individual hearing aid influences
_aceebtanat of the instrument by hard of hearing children,
They reported that the one child in three who rejected his
aid was the child who was not well informed about the use
and values of the aid #nd who was unwisely tkaatld by
parents, friends and teachers when beginning to use the
instrument.

Gates and Kushner suggested several ways to prepare
children for the use of a hearing aid, They proposed that
bullétins, perhaps issued by hearing aid companies, be
distributed to tell purchasers how best to uee aids in
various situations, such as dancing or playing games, Group
discussions with other children beginning to use aids
and counseling with persons familiar with the problems of
-deafness were recommended. Advice to parents and teachers
in meeting the problems caaséé by the hearing loss was
suggosted.‘ The formulation of this list of recommendations
indicated that the investigators believed little work has
been done in educational and psychological preparation for
ald using with children. ,

norkovinzz'stxonsed that users of hearing aids should

2gates and Kushner, gg*;ggg.

2%loxkovin, op. cit., p. 31,
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have positive psychological direction sc the shock of
using the instrumaﬁt may not aggravate the trends toward
malad justment sem&timeé found in the hard of heering,
Davis, et al. 23 gtated that psychological factors should

be carefully handled in the case of every patient,

LB y %lléﬁ, l“éo

Bpavis, et al., Laryngos




CHAPTER VI
- EVALUATION OF AUDITORY TRAINING

In the long run, the significance of auditory
training in the educational program for hearing handicapped
¢hildren will depend on a thorough~geing evaluation of
results. In thii chapter the problems related to technigues
and principles of evaluation will be discussed, Evalua-
tion will be discussed in terms of the objectives of
auditory zrgining.l

Evaluation of Improvement in
, - Lip Reading

A valid, reliable test to measure lip reading ability
is essential for cbjective measurement of progress. A
multitude of problems stand in the way of the development
of suitable tests.

Norms.~~The complete lack of norms makes lip reading
ability particularly hard to evaluate. Reid? recognized the
complexity of this problem by proposing that norms designate

111 will be recalled that these aims ars improvement
in 1lip reading, academic acceleration, improvement in speech,
psychological improvement, and increase in hearing vocabulary,

zﬁnid. G,, *A Preliminary Investigation in the Testing

of Lip Reading Achievement,” American Annals of the Deaf,
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what constitutes sdequate lip reading ability under a variety
of conditions, |

Validity.--Day, Fusfeld and Pintner3 first used
sentences as lip reading test material. They believed that
sentences had high faee validity. Utley described a techni-
color motion picture with pauses in the film to give the
observer time to record answers., This form of tanﬁ uses

contexts which reflect familiar life situations. Utley

_believed:

The validity of the test was established by its
%:gic:é‘g;gi;afigghss a representative work f sample

Use of material suitable to pupils of every age group
as well as every walk éf 1ife has been considered essential
to a valid test of lip reading., Effots are being made to
construct a series of tests covering all age levels past
three years, | -

aany workers have observed that some lip readers
apparently can grasp more from a situation than others.
Such :it&ational clues as expression, gestures, environment
and bodily movements seem to be of greater help to some lip
readers than others. Some pupils may appear to be lipreading

more than they actually are, In order to eliminate the

and Pintner, R., 5 Survey
-~ - : wa‘hinﬂtﬂn’ ’3. éo 3 '
448, pp. 1-289,

" %tley, J., "A Test of Lip Reading Ability,"
Journal of Speech Disorders, 11:116, 1946,
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influence of situational élues motion picture tests showing
only the lower portion of the face have been used,
aaid5 described a test of ability to lipread single»spaﬁah
elements and sentences, The question can be raised whether
situational clues were radﬁced to the point of unreality.
Furthexaéri; single vowels and consonants are not found in
speech ocutside of context. |

Johnson® eriticized the rationale behind presenting
1ip resding tests silently., She believed thet tests of
ability to hesr and lipread simultaneously would be more
realistic and meaningful than the ususl tests of lip
reading alone, Johnson commented on the lack of tests
making use of a combination of the two abilities, Her
opinion was that it is roltvnni to measure ability to lip-
read in silence only for those too deaf to benefit from
any of the rhythms of speech, Only such persons will be
forced to rely on lip reading alone. Pzaponénts of silent
vliprn;ding tests would object that ohly assessment of 1lip
rcaéing sbility is being sought, and other factors nhaﬁl&
be excluded. |

Reliability.--More evidence has been presented to
substantiate the claim that reliable tests of lip reading
can be constructed than has been presented to indicate

SReid, gp. git., p. 412.

6Johason. E., "Ability of Pupils in s ‘School for
thl Doaf ta undtrstsné thiou: Mmethods of CGmmunieatian,
271 Deaf, 93:194-213, 1948.
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validity. Heider’ reported a correlation of 82 plus or
minus ,03 for a motion picture test of forty-three children
tested at an interval of one 7:;:. Utloya reported even
- higher reliability fer s,tqchniéalervmution pi&tu?e test,
. She auué that the coefficient of réliahﬁ.ity for the
~entire test was ,943, which she considered high internal
reliability, | | l |
m --Mason® stated that many workers score
lip resding tests eaasisting of tenteusac by marking the
sentence either right or wrong, Sho~sugguattd that a more
#xact idea of progress over 3 pexiéd ef“tigo could be
obtained if the tests were graded word for word,
Qther Variables.-~Evaluation of thn 1nf1u¢n¢t of
auéitoiy training upon lip reading ability necessitates
~eontrol of several sdditional factors. These include the
method of presenting lip reading &atarial, type of material,
length of instruction, amount of hearing of the pupils,
ﬁsntal ability and language ability of the pupils and
inﬁividual . differences in aptitude for lip reading,
Little experimental work has been done to evaluate
| the improvement in lip randiag following auditory training.

) 7Ho.idc£, F., muﬁua in the psz‘gozegy of the Deaf,®
Psyeholegi PSS 533124"3:53'

3Ut1¢y, op, eit., pp. 109116,

?ﬁason, M., "Objective Scoring in Tests of Visual
Hearing," Yolta Review, 39:576-%93, 1937,
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Jahnsénlo tested the lip reading nbility of 102 children
at the Illincis School who had had auditory training with a
test eenkisting of sentences. Average score when a hearing
2id was used was eighty~three points. when it wasmot
used, the average score was sixty-four points, _
ﬁeiéerll compared the lip reading ability of a

group of children who had been given auditory training and
;Aéroup,whe had not. The test was presented with silent
" motion pictures, a manner of presentation which would seem
'iik91y~to penalize the children who had learned to listen
while they lipread ;na favor those who had never depended
upon sound, The average score of the children who had
auditory training was fifty, The children who hed not had
auditory training made a mean score oflthirty~aight, ‘Heider
did not show that the two groups had received comparable
lip reading instruciion or that the other variables
mentioned above were controlled,

| Johnsonl? gtated that the manual, acoustic and oral
pupils of the Illinois School for the Deaf ﬂiffared'gzeatly,'
in lip reading ability though they were described as
roughly eaaparable 1n Intclligenca and hearing experience

1°3ehntoa, B., ‘Testing Results of Acoustic Training,®
'J. ir LI T, 1 8‘ ’223"233 lgagc

1laeidet. F.» "Acoustic Training Helps Lipreading.

Yolta Review, 451135, 1943,

lzJohnaon
213, 1948,
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before onset of deafness. Lip reading proved to be two
and one~half times as-affieient a method of communication
for the acoustic pupils as for the oral grouﬁ. The lip
reading abiiity of the oral pupils was so inferior to that
of the acoustic pupils that Johnson recommended auditory
training for all oral pupils with any residual hearing.
Jehnson did net-m»ntian the degree of difference or the
type of instruction given both groups.

Silvermanl3 believed that although many problems
remain in the field of evaluation of lip reading ability,
constructive approaches have been made to the problem of
evolving new techniques.

Evaluation of Academic Progress
Following Auditory Training

Standardized tests and experimental and control
groups have been used to measure academic progress.
Standardized tests of academic achievement are the most
meaningful measurements for deaf and hard of hearing children
because they provide comparison with the achievement of
large groups of.hearing childs&n.

Evalustion by the use of control and experimental
groups has been hampared by the tﬁaxéity»ef controlled

14

acoustic programs, ﬁyklebu;t in sttempting to make a

general evaluation of the efftctiveaoss of fifteen years of

13$ilverman, 8. R., *Implicaticns for Schools for

the Deaf of Recent Research on Hearing Aids," American Annals
of the Deaf, 94:325,339, 1949,

14 Ryklcbust. H. R, "The Use of Individual Hearing
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use of hearing aids in schools for the deaf reported that
controlled aeouatic programs had not baen carried out 1n a
standardized manner from school to school.

Teacher evsluation has continued to be the chief
technique for assessment of academic progzass in programs
of suditory training, O'Genncrlﬁ stated thai two beginning
¢lasses entering Lexington School for the Deaf with losses
of 40 to 60 per cent ef.normal hearing and no speech
nitained “at least a %0 per cent acceleration® over ths
average entering class. |

Gates and Kushnerl6 compared two groups of hard of
hearing children with respect to academic progress. Th§
'groﬁp which continued to use aids had a much greater fund
of general information at the end of a three year period.
The school achicéamnnt of the pupils using aids increased
consistently, Less tuiering was required by these pupils,
No auditory training had been given either group, but
children with slight losses in the aid group may have given
themselves some training through incidentsl listening
experience.

Rumbe:§17 discussed an experimental group of seven

Aids in a Residenthl School for the aeaf * American Annal

of the Deaf, 88:270, 1943,
~ 1%01connor, volta Review, 40:710-717, 1938,

166atet and Kushnar, op, git.
1 umbers, gg&,ggg. | |
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children who entered school with no usable speech. This
g:aép was taught with groups ailds during a large part of
each day for four years. At the end of this period the
- children's educational quotients on the New Stanford
Achieveaent'Tests were relatively high. In the test feé |
language ability the children uaiﬁq the group alds achieved
nearly double the average gain for the scheol as a whole.
Numbers did not state how this group compared with the
school as a whole in 1ﬁ£¢lligen¢a or length ef,iﬁdividual
instruction, |
Jehnséa compared acoustically, manually andrazally

taught pupils at the 1llinois 8chool for the nuaf.l The
pupils given systematic listening experience pes&gassd
more hearing than did the others, and they attained the
gréatest academic achisvement. These pupils achieved a
mean scors of 88 per cent on form one of the Gates gurvey
of reading ability, compared with 60 per cent for the
manual pupils and 68 per cent for the oral pupils. Those
pupiln‘receiving liatening training were superior in
reading achievement st all grade levels except the sixth.
Johnson concluded:; - |

e B S R g ePeeianee

loss of acuity or lack of auditory fgaining. the
greater the retardation in reading,l

:1339hnten, E., "Ability of pupils in a School for
Deaf to Understand Various Methods of Communication,®

the .

a4
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Since the subjects in the three greﬁps were “roughly squal'~'
iﬁ intelligence according to the Chisagc'ﬁen~Varbal
Exaﬁiaatien. Johnson believed hearing experience had a
greater effect on reading ability than did intelligence.

' Fowler, Sr. described a study in which the Stanford
Achievement Test ﬁas aiven to twontyuiix'pairi of ‘
children, matched for degree and type of loss, for hahavic:
and "psychologically® after a thres~year period during which
one group used aids and the other did not. HNo statistically
significant difference in scores on the Stanford Achiovcmcnt
Test was thowa, but a trend toward better achiavemaat for
the aid users was indicated, 19

Erill,zﬂ using en especially designed test of
academic achievement, tés:oﬁ ninety chiidrgn who became
partially deaf before the age of six. The children were
tested after a fi#emyéar period of education which'did not
include suditory training. Brill found their scores in
aahievgmont were scarcely greater than those made by severely
deaf children., He believed the lack of auditory training
was 2 é@tsiblu csuse of the lack af’ézogr&;a of children
.with some hearing. Since Brill did not kneow the influenee
of 1ntelligln¢e ar'laaguagc-abiliiy; he could aot'explain

19Fowler, E. P., Sr., "The Value of Individusl
Hearing Aids far Hard of Htazing Children in Public Schools.
; ¢, 56:126-32, 1

2°Brill, R. G.. ‘The Pragnesis of Reading Achievement
§g4§hn Deaf,” American A $.of the Deaf, 86:227-241,
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his results completely.
Evaluation of Psychologicsl Improvement.
Following suditory Training

S8ince the yelstive eayhatii of the various aims of
auditory training for deaf end hard of hearing children
differ, it is well to discuss psychological improvement for
¢ach type of child in its own aentéxﬁa it has proved hare
der to aseess psychological improvement for the deaf child,
who often lacks the command of language and the vocsbulery
nacessary to permit him to be tested by standard psycho~
logical tests. More interest has centered on evaulation
of psychological improvement for hard of hearing children,
not only because it is usually essier to measure, but also
because the improvement resulting from using auditory
treining and amplified sound with bhard of hearing
children is more striking and readily apparent.

Eyaluation of lwprovement ..; Jeaf children.~-The
difficulty of measuring psychological improvement of deaf
pupils is in part a function of the type of psychological
improvement which is an objective of auditory training
with desf pupils, The main objective of psychological
improvement through auditory training for theae pupils is
the development of a sense of being related closely to the
world through experiencing environmental sounds, Urbantschitsch
claimcd that hearing some sound "humanized® the deaf.
Ramsdell described the coupling of the auditor with the
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environment. It can be seen that it would be difficult
to #valuate such psychalngiégl effects objectively or
quantitatively, | |

~ Evaluation of psychological improvement for the
- deaf has been based largely on the subjective judgment of
ttiehor:, This is unfortunate as teachers are likely to
‘have an e&atienal affinity for 8 particular method of

XS MO % A Sabidd 221y ‘.,_ R"1 9 HE :..«l:,
ghildren.-~Many investigators believe thet the best way to
evaluate psychological improvement following auditory
training would be to apply etandardized psychological

tests. The variables mentioned as effecting evaluation

»l . &

of improvement in lip reading would aleo be influential
here, very little rigorous experimental work to assess
the influence of auditory training has been done.
Stenton?! described twenty-six pairs of hard of
hearing children matehc¢ as nearly as possible for degree
and type of hearing loss, fag behavior and for psychelogical
status, She did not elaborate the term ipsyehelegieal,'
One child in each pair wore aids and the other did not,
The aids were wern for three years, from 100 to 700 hours,
- but no formal auditory training was given the hearing aid
~ group, After three years all the children were tested
with Aspects of personality and the Pupils portrait Tests.

2lpowler, 8Rp. cit., pp. 26-32,
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There was no statistically significant éifferbnce between
the two groups, but there was a “trend to improvement in
social and school adjustment® in the group using hearing
 alds, |

} Gates and Kushner2? epplied the Beranreuter Per-
senality Invaatery 1o thirty-eight hard of hearing |
children in the New York City public schools. The children
| were all given heariné aids, but they did not receive
auditory training, The children who continued to use their
hearing alds made higher test scores thaﬁ those who
stopped using them, but the evidence frm the pernreuter
test was regarded as nct-eamplately dependable,

Silverman suggested that atypical behavier of

the Gompensatory type may be an index of hearing loss, It
faliout that removal of such traits as introversion and
lying following auditory training should constitute evi~
dence for psychological impreiamcnt‘ Uaiﬂé questionnaires
-and interviews Gates and Kushner determined that those
" hard of hearing children in a group of thirtyweight who
used their hearing aiﬁé-thaught more realistically about
future vocations than the children who rejected the;x'aids
did. These investigators found that the aid users engaged
in more group activities after beginning to use aids,
Parents and teachers counted fewer behavior difficuitic:
 among the aid uaiag than smong the aid rejecting groups.

2333tcs and Kuthner. op, ait.
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Gates and gushner aleo suggested that the acceptance
or rejection of the aid in itself mey serve as an sssess~
ment of the social adjustment of the hearing aid user.
These workers concluded:

~The one child in three, agprﬁximntgly. who

refuses to continue to wear the hearing aid is

the child who is not well informed about its

uses and values and who is not wisely treated and

advised by his perents, teachers and §gapaniansv

when he begine to use the instrument,
Acceptance or relection of hesring sids would evaluate what
might be regarded as an inclusive auditory treining
program, one encompassing preparation for using an aid.
Acceptance or rejection does not tvnluato psychological |
improvement quantitatively, but Gates and Kushner believed
it indicates whether the child g@ulg zbagh the point of
security necessary to adjust socially to an aid,

Barrett?4 reported from her expsrience in the
public schools that auditory training hsd lmproved the
mental hygiene of both deaf and hard of hearing pupils.

Evaluation of Improvement in Speech
Following Auditory Training
Hudgine snd Numbers found that

Spesch errors gpd degree of hearing loss are
highly eez:clata&.ggé o

If this is so, speach improvement following auditory trein-
ing wwuid indicste that the effects of the hearing loss

23%‘ e P 77.
Hparrett, op. cit.
 “Hudgins, and Mumbers, oP..cit., p. 380,
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were soméwhat reduced,

It is difficult to determine what constitutes
normal speech and to measure degrees of deviation there-
from., Furthermore, the quantification of speech intelligi-
. - hij.ity.and; mm@mnce of equivalent testing conditions

present serious problems.

Methods of evaluating the rhythm of the spesch of
the deaf are little more objective than they were in Bell's
day. The fluid ﬁatuze of speech makes it particularly
éiffisult to set standards for speech xhyth&.‘ Lack
of measurement and emphasis upon articulation have combined
to divert sttention from the problems of assessing spsech
rhythm., |

Hudgins and Numbers studied recorded speech samples
of 192 pupils from two schools for the deaf, On the basis ¢

"juﬂgmentn of untrained auditors it was found ﬁzat:
| Partially deaf children who have had consistent
- and systematic training with hearing aids make
§::§§n§rf§§: :g;nhzgzggazizgj§3:d‘%§§&d:g::;t§§tq

Hughson, 33;5;553tudieé the speech of 366 children at
the Pennsylvania School for the Deaf, One hundred ecighteen
had auditory training while 248 had not. The children

' _ . were elasﬁfi@d into three groups on the basis éf acuity of
the better ear. The first group consisted of children who
could perceive at some intensity all tones from 128 to
21,048 cycles per second or higher. The second group consisted

%1rughson, et al., 2R Git.
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pupils who ¢ould perceive only tones from 128 to
1,024 cycles at some intensity. Those who could perceive
no tones at the highest intensity of the audiometer, or at
best only frequencies below 512 cycles per second, made up
the third group.

The children read_faailiar words without_pr#%ticc
from a list of words containing all the speech Qleatati.
Recordings of the speech of the children were made and
juﬁges studied the speieh samples, The judges also listened
to recorded speech of noxmal chlldxtﬁ of the same ago
level. | .
Speech xhythﬁ was judged on the basis of syllable
continuity and expression. The judges studied articulation
with respect to uxplaaiv;negs and audibllity of imftial
consonants and holding, explosiveness and audibility of
final consonants and of vowels. |

The speech of the children whe had had auéiteﬁy
training was judged to be more like normal speech than that
of the other children, Vowel quality, general articulation
and expression wtia particularly better. Hughson et sl.
concluded that smount of residual hearing apparently had
“little or no bearing® on the speech response of the
¢hildren who had not had suditory training, The speech of
tha ehiidrtn given suditory training continued to improve
as long as the fraiaiag continued, The speech of the
other children did not improve steadily,
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Numbers®’ sttempted to apply a numerical rating
scale to intelligibility. She stated that seven ¢hildren
who entered Clarke Scﬁoel with no speech, except for one
with baby talk characteristic of a two~syear old, were
given four years of systematic training usingrgreup'aiés
for a large part of each day with regular methods of
instxuétian; All the pupils of the school were given speech
tests, with judges rating bresth control, speech rhythm
and intelligibility eﬁ a point scale, |

At the end of the four-ysar period the seven
¢hildren in the cﬁp&riw&ntal group ranked smong the highest
eighteen at the school with respect to intelligibility.
Before the training they haé been among the thirty~three
highest. In use of breath control these seven children
gained 40 points during the four~year period ss compared
with the school average of 12 points, Speech rhythm
improved markedly for the experimental group. The seven
¢hildren might have been selected for special tr#ining be-
cause they showed greater potentialitiss. If this were
the case, the results might have been influenced by factors
other than auditory training. |

Myklebust28 gpplisd a rating scale to the voice
gquality, chytham, rate, inflection, and intelligibility of
the spﬁaeh of twenty-one pupils of a school for the deaf

2Tnumbers, gp, ¢it., pp. 133-137,

23§ykl§bu:t, Amer
261, 1946, . |

can _Annals of ¢
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who ha&,yérn hearing aids for periods of from one to three
years, One point was allowed for slight improvement, two
for moderste improvement an& three for a great deal of
improvement. Maximum improvement in all characteristics
- would yield a score of fift;én. The mean speech improvement
;éorea ranged fyrom 4.4 to 13.7 and the agqrnqafé mean sgore
was 9.8 with speech intelligibility showing the most
improvement. Comparison with speech 1mprev0§snt scores of
a control group would have increased the value of this
study. |

Johnson?® reported that 102 desf children who had
had auditory iraiaing read ten unpracticed sentences to
ibui college students not previously associated witi the
deaf, Points were given for perfect recording on each
of the first two readlngs.‘ The mean score was 63 per cent,
There is a difficulty inherent in giving any speech
intelligibility test in the manner Johnson described. The
listeners, who had not been familiar with the speech of
the deaf when they began listening, became progressively
more familiax Qith it as the teli continued, This factor
may have favored judgmcnts of the intelligibility of the
speech ef.tha last pupils to be heard, |

Silverman2? raised an objection to thn'frcqutntly

28Johnson,
233, 1939, :

' 29511vaxman, 8, R;‘ *The Speech Program of Central
Institute,” Volte Review, 45:12-15%, 1943, '
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used technique of asking a child to read a selection, with
a listener in&ieatiag degree ofvintilligibiiity. Silverman
felt that this situation was actually oral reading, |
giving no indication how well the child could speak when
he wanted to speak spontanecusly. He believed the use of
memorized material could be criticized on the same grounds.
He remarked that testing for speech 1nﬁail£gibility in an
interview situation tends to favor the child, as the
responses to questions of the interviewer can often be
,anéieipatté.

Silverman favored recording the child's speech
with high-fidelity equipment without the child's knowledge,
The teacher's part in the conversation may be deleted to
remove contextusl clues which weuld influence judgment of
intelligibility, Silvermen was aware of one escapable
drawback to this method of testing, He realized that the
¢hild's ability to use language would influence the
intelligibility of his spesech,

ﬁgdgin;sa agreed that reeaxﬁing spontaneous speech
constituted a éémbincd speech and language test. He
preferred that the child read unrelated sentences. Hudgins
stated thatraeoxos on tests made up of unrelated sentences
correlated between ,73 and ,77 with teachers' rankings.

He believed this indicated fairly high validity,

mi‘iud ins, C. V., "Concerni the validity of
? volta Review, 481271-27 4

Speech Tests, 2, 1943,
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Most workers would agree with this statement of
Silvermans _ '

Sv#luative techniques used pericdically to me asure

S1¢ficultios have not vet sitained the degroe of
Subject master ond skill fierge Sl et 17 the

Silverman suggested a supplement to pericdic
ahtit;&cnts of speech intelligibility., He believed it
might prove valuable to try to ascertain the long=range
roiﬁltn of measures designed to improve speech intelligi-
bility, Silverman cited as an example the alumni corres-
pondence program of Central Institﬁte for the Deaf.
Questionnalires are sent alumni asking how well their
speech serves them in business and social situations.
vith the 1aek-of‘abjeﬁtivc mathods of measuring, speech
intelligibility may perhaps be evaluated most meaningfully
at present in terms of satisfactory use to the individual,

Silverman has stated that teachers' judgments of
pupil progress have a unique contribution to make to the
evaluation of speech progress, as the teacher knows the

speech of the pupil more thoroughly than does anyone else,

3lsilverman, Volts Review, 4%:14, 1943,




CHAPTER VII
SUNMMARY

This study has attempted to trace historically the
evolution of the major concepts related to auditory train-
ing as it affects the educetion of the deaf and hard of
hearing child. The study has been concerned with the nature
of the process invelved in auditory training, objectives
of auditory tr&ining. the place of auditory training in the
curriculum, the use of amplified sound ahd the evaluation
of the results of auditory training,

The beneficial possibilities of auditory training
have long been recognized. In the ninteenth eﬁntaryrit
was widely believed that auditory training involved imw
provement in peripheral hearing. This belief has been
largely supplanted in the last three decades by the opinion
that improvement in “"hearing® results from better central
use of svallable sound. The difficulty of determining
what changes gccur in the sensory areas led to attempts to
describe the end proéuets.af auditery training. Investiga~
tors undertook to define the levels of *hearing® and to
investigate the factors influencing ability to profit by
auditory training,

The objectives of an auditory training program are

107
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generally determined by amount of residusl htaxibg.'lfhe
ohiectives for thk»&saf child, in order of importance,
follows | | ’

1. Impievament in speech

2. Improvement in lip reading

3. Academic acceleration

4, szehalagical,impruvsmeﬁt_
The objectives of aﬂditaxy training for the hard of ho#ziag
¢hild, in order of importance, follows

l. Improverent in hearing vocabulary

2. Psychological improvement

3. Academic acceleration

4. Improvement in speech |

%, Improvement in lip reading

A trend to coordinate efforts to achieve each of
the appropriate objectives has developed., This is an
expression of the largir movement to regard the child as
an entity. ‘

In the eaily daysvelaasification of pupils was based
upon etlology of deafness, upon short trial periods, upon
intelligence, or upon fixed proportions of a.givan popula~
tion of pupils who might be given auditary training. 7The
pure tone sudiometer has been used to group children
according to hearing loss in decibels and to determine how
much academic time should be devoted to suditory training,

- At the present time almost all pupils are considered
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eligible for aﬁautﬁié work. The trend has besen to present
auditory training in coordination with the teaching of each
school subject instead of during short daily periods set
aside exclusively for listening. Many experienced educa-
tors regard as dangerocus the recent notion that auditory
“training is 8 new type of education, sufficient by itself
to solve the educational problems of the desf,

The d&valopmcat of electro-acoustics has yielded
better amplifieatian of souéd, particularly with respect
to maximum acoustic output, gain and frequency :tsponso.
The emphasis in use of amplified sound has been awsy from
"fitting" an instrument to the individusl ear and toward
design and construction of iqnigmont wit& better perfor=-
mance characteristics. The use of auditory training to
increase tolerance for loud sound end to increase the
.,available auditoxytaraa has been recently accepted. In-
creasing emphasis has been plaee¢ upon tha'impartgnsa of
psychological and educational preparation for use of
individual hearing aids.

It has baah difficult to censtruct valid an&
reliable instruments to evaluate the results of éuditery
training. Sgitahlb tests to measure tﬁé effect of this
- form of tiaiaing upon lip reading skill, speech, psycholo~
gical adjustment and ability to utilizc‘avsilable sound are
lacking. Stanéardiged tests of academic achievement are

availahla, but here, as in thﬁ ethex'probltma of assessment,
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gontroi of variables presents difficult problems. Auditory
training in conjunetion with other traéitiénai approaches
to the child is assuming an increasingly important place
in the education of the deaf and hard of hearing child,
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