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CHAPTER I

ANTRODUCTION
THE BRAIN,SHIELDED from the world in its bony casing, has no di-

rect contact with the external environment, It must receive informa -
tion about the environment through data fed to it by sensory organs and
must reapond to the cuter world through the effector organs of the neu-
romuscular system, Man's five senses, vision, hearing, olfaction, touch
and gustation help him to establish a relationship between internal and
external worlds, Host useful to him are his "distance senses" of hear-
ing and vision through which he gets information about, and maintains
contact with, the environment., Vision is basically a directional sense;
it cannot function beyond the psripheral visual field, It is also a
selective sense; it ceases to function in sleep, in the dark, and can-
not travel through walls or arcund corners. By contrast, sudition ias
non-directional and nonselective, We can hear from all directions
simultanecusly and we are always “tuned in,” We can hear through
walls, around corners, in light and darkness, and although hearing
"ghifts gears" in sleep, it does not cease, We can learn to ignore
large segments of the sound world durlng sleep, but are easily awa-
kened by the faint crying of the baby,

Hearing is man's primary scanning um.1 Moreover, it is the

1Nm1 Zigmund Kershman: Auditory Processes in Children with
Disabllities: in Lester, Learning Disabilities, Charles Tho-
nes, 1%90 P 1%0
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rrimary chamnel for langusge acquisition and interpsrsonal communica-
tion. Yet a survey of the broad field of perception socn discloses an
abundance of material, both theeretical and empirical, on visual percep~
tion while the study of hearing lags far behind, Rhere are five major
reasons for the paucity of research in the auditory areas

1, Difficulty with instrumentation for production of controlled
auditory stimuli has been a major drawdeck to research in auditory per-
coption, From 1873 to the present, toys and noise makers, clackers and
bells, whistles, tuning forks and a myriad of other devices have been
used to elicit responses in infants and children, These instrumentis
have produced stimuli of varying loudness and timbre differences which
make it difficult and often impossible for experimenters to compare their
results,

2, Determining a meaningful and reliable response is a sscond
major difficulty in auditory vesearch, Such diversified responses as
eyeblink, startle response, eye movements, heart rate, respiration rate,
increase or decrease in general movement, conditioned sucking ox condi-
tioned foot withdrawal, and waking from sleep have been used to deter-
mine the presence of auditory sensitivity in infants and young childe
ren, Some of these ssme responses plus verbal responses, pointing res-
ponses, button pushing and EEG have been atiempted with older childrenm,
These results have not been comparable because of differences in atten~
tional and sdaptational factors, and because a total lack of response
to auditory stimulstion cannot be considered as specific evidence that
a child camnet hear,

3. The organisation, structire and use of sound in the environ-
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ment is achieved at different ages by different individuals,

4, Confusion is generated by overlapping terms -- a term such
as "psychic deafness” refers to dlagnosis, a texm such as "sound loca~
lization” refers to & specific task, while a term such as "hi - frequen~
oy loss” refers to aspects of the stimull,

5. Finally, because the deaf and severely hard-of-hearing child
has been found to be extremely limited in his ability to communicate
with others, in his personality development and in his educational achieve-
ment, researchers have tended to concentrate on techniques for the detec-
tion of auditory handhcaps, and on the improvement of the communicative
skills of such childrsm, rather than on the dewelopment of auditory skills
in general,

As a result, there is considerables clinical material available om
the svaluation of hearing in children and data on the menscry mechanism
and the psychophysical properties of the ear but little information avell-
able on the development of auditoxry processes,

PURPOSE OF THE STUDYs

The purpose of this paper was to provide:

1. An overview of the auditory processing tasks and disorders
which can occur in processing auditory stimuli;

2, Diagnostic - remedial procedures feasible with different kinds
of auditory processing disorders; and

3. The needs for future research in assessment and training of
auditory processing disorders,



SIATEMENT OF THE PROBLEM;

The auditory channel is one of the most important avenues through
which children and adults receive information about their environment,
The importance of hearing sculty for obtaining such information has been
established, but there is little known about the central processing of
suditory stimuli, There are children, whose hearing acuity is within
the normal range of hearing, who have difficulty processing and odbtain-
ing meaning from auditory stimuli, The child with a generalised deficit
in auditory learning hears, but he does not interpret what he hears,
He understands neither spoken words nor envirommental sounds, He #s un-
able to structure his auditory world, to sort out and sssoclate sounds
with perticular objects or experiences, Because he falls to maks these
associations, he responds inconsistently to sounds and scmetines he ia
thought to be deaf or hard-of-hearing.

In some ways these children are similar in behavior to the deaf,
Since they do not interpret sounds, they become more visually and tact-
ually oriented, They prefer colorful and mobile toys rather than those
which preoduce sound, Most of them appear quiet and use few vocaliza~-
tions, However, the vocalizatétms used vary in pitch and inflection,
indicating a more normal vocal quality than found in the deaf,

A child who has difficulty processing auditory stimuli may be ob-
sexved to perform poorly in some of the following tasks:

1., Identifying the source of sounds;

2. Discriminating among sounds or wordsj

3. Reproducing pitch, rhythm, and melody;

&, Selecting significant from insignificant stimuli;
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5. Combining apeech sounds into words; or

6. Understanding the meaning of environmental sounds in general.

Many of the observable behaviors which seem to be characterized
by difficulty in percelving auditory stimull have been referred to as
"suditory perceptual disorders.” Myklebust® defines auditory percep-
tion a8 the ability to "structure the auditory world and select those
sounds which are immediately pertinent to adjustment”. According to
Berry and Elsenson,’ children with suditory perceptual disorders can
hear sounds, but are unable to recognise the soundsihhat they hear,
The term “auditory perception”, as it is used here, refers to the cen~
tral processing of auditory stimull,

In 1954, Myklebust made a number of important distinctions cone
cerning auditory disorders in children, Unfortunately, the present
status of knowledge has not advanced very far beyond the early contri-
butions of Myklebust, Goldstein, Nielsen, and othm.3

The term “auditory perception” has been used to describe many
behavioral responses to auditory stimuli., In order to present an or-
ganized view of auditory perception or auditory stimilus processing,

Lt Dol

-

- ]'H Re Myklobuut

2!4 F, Berry, and J, Elsenson, Speech dlsorders. New Yorks Apple~
ton Century - Crofts, Inc. 1956.

35, ¢, Chalfant, and ¥, A, Scheffelin. Auditory processingi Cen-
txal processing dysfunctions in childrenms W. Us S,
Department of Health, Education, and Welfare, 1969, p 9.
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seven different auditory tasks have been identified and are presented
in Table 1, It will be noted that the seven tasks are described accoxrd-
ing to the stimulus presented, the response required, and terms commonly
applied either to the task or to fallure in performing the task®, Each
of the seven tasks will be described in separate sections, in Chapter
I1I, which will include a discussion of:

l. KHature of the task;

2, Consequences of fallure in performing the task; and

3. Disgnostic - remedial procedures,

Table 1, =--=- Auditory Processing Tasks®

Stimulus Response Common terminology
Presented vequired
i. Auditory stimulus,.... Indicate awareness Attentional problea,
through verbal or distractible, hyper-
motor response, active,
2, Sound versus no sound,,.Yes/no, Acuity, detection.
3. Seund from several Indicate direction Sound localiszation.
different origins .... from which originated,
4, Sounds varying on one Seme/different Discriaination of
acoustic dimension ... pitch, loudness,speech

sounds, noises,

5. Sequences and patterns Re sequences Pitch, rhytha, melody,
of speech or nonspeech (a) Imitation, e.g., "arhythmical, can't
sounds varying on more tapping; (b) speaking; carry a tuns, tone-

than one acoustic di- (c) singing, deaf, poor auditory
mension, »omorys

6., Sound preselected as Select “figure” sound. Differentiate, dis-
"figure” versus sound criminate,

preselected as "ground”,

7. Sounds from one or more Identify by: (a) point- Associating sounds
sources ing to a visual repre~ with their actual
sentation of the sound sources,

source; or (b) nsming
cnanene the sound source,
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In this chapter, the writer has attempted to introduce the
problem, the purpose of the study and define "auditory perceptual
disorders,” An attempt has also been made to identify verious audie
tory processing disorders and tasks, vig.

1. Identifying the source of soundsj

2, Discriminating among sounds or words;

3. Reproducing pitch, rhythm and melody)

L, Selecting significant from insignificant stimulis

5« Combining speech sounds into words; and

6. Understanding the meaning of envirommental sounds in general,



Disabllities and disturbances in learning processes have long been
of interest to various professioms, The medical professionals, especial-
ly neurologists, have been concerned with finding physiological and
structural correlates of speclifie learning disorders. Fathology in
particular brain areas has been related to certain disabilities,

While the medical specialist is concerned wikh the relation be-
tween communication disorders and the location of cerebral dysfunction
in children, the special educatd® is concerned primarily with assess-
ment of the behavioral symptoms and with designing the special methods
of remediation required to ameliorate the disabllity,

In 1962 Kirk and Bateman' pointed out that for the past several
years, interest at the Institute for Research on Exceptional children
had been concentrated on the development of a scientific pedagogy in the
atéa of learning disabilities, FPsychological factors in language (psy-
cholinguistic) functions with young children has been the specific con-
cern, A scienbific pedagogy in this fleld requires:

1. The development of behavioral diagnostic instruments of such

s nature that the specific psycholinguldétic disabilities can
be differentiated and identified;

COED SRR RS U S 0 0

1samuel A, Kirk & Barbers Bateman, Disgnosis and Remediation of
learning Disabilities, Exceptional Children, Oct. 1962, p 7%

8
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2, Validation of these tests by research studies; and
3. Determination of the educability of psycholinguistic dis-
abilities through longitudinal training of a select group
of children,

In 1962 the experimental edition of the Illinois Test of Psycho-
linguistic Abllities was itself being extensively tested and a few child-
ren were receiving tutoring. The test, its theoretlcal background, ra-
tionale, and illustxations of its diagnostic uses are discussed by Kirk
and McCarthy., The test, according to the suthors is presented, not as
a classification instrument, but as a diagnostic instrument which leads
to clues for remediation of deficits in various psycholinguistic func-
tions found particularly among cersbral palsied, brain - injured, and
some emotionally disturbed children,l

It is recognized by the authors that the ITPA does not make any
sssunptions with respect to neurological or neurophysiological cor -
relates of behavior. Its emphasis is on assessing behavior manifes-
tations in the psycholinguistic field, in relating the assets and de-
ficits to a behavioral (not neurological) model, and in extending this
type of behavior dlagnosis to a remedial teaching situation.?

Some studies using the ITFA have demoustrated its usefulness and
validity as a differential dlagnostic test, and have also pointed ocut

its limitations,

13, A. Kirk and J. J, McCarthy, The Illinois Test of Fsycho -
linguistic Abilities - an approach to differential diagnosis, Ager, J.
Ment, Defic. 1961, 66, p 411,

21pid. p 412,
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Bocca and Calearo at the University of Sassani summariged an
international prcblen:1
The various tests aimed at exploring the central hearing
processes avre still insufficiently standardized; indeed,
we know very little for certain about the modalities and
the levels of integration, and each new test may show up

some nevw disorder whose diagnostic valus:must then walt
upon valid confirmation on the theoretical and clinical

plane,

The development of psychoeducational instruments tormeasure audie-
tory perceptual function in children has progressed slwwly because of
the limited theoretical understanding of this area of human behavioer,
However, auditory perception is used as a prime means of teaching,
neyarsemz wrotes

eeoWe live immerssd in a world of sound, It is probable
that human beings spend nore time in listening than in
any other activity and, yet, we do not know how an indivi-
dual learns to listen, how thhs function develops, or the
ways in which it is iafluenced by psychological wariables,

According to Sabntino3 , the two major tesis seemingly incorpora~
ting some measure of auditory perception are the Wepman Test of Word
Discrimination and the experimental editlion of the ITFA published in
1962,

The ITFA, Sabatino points cut, is based on the psycholinguistic
nodel of Osgood'., Strong, states Sabatino,> factored 92 tests and sub-
test variables utilizing computer tased factorial analysis, He found
that the auditory decoding and auditery - vocal automatic subtests of

the ITPA correlate .58 and .51, respectively, with’ the brain damage

lE. Bocea, and C, Calearo., Central Hearing Processes, In J, Jere
DAE svelopments in audlology. No Y.s Academic Fress, 1%30
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Hasterok® found that visual and suditory difficulties as identi-
fied in ITFA profiles were unsuited to answering the important question
of the relationship between learning problems and perceptual or sensory
problems, He concluded that children canmnot be matched for compsrison
purposes on the basis of sensory or perceptual problems, The problea
is that the ITPA was designed as a measure of psycholingulstic skills
and not perceptual functions,
Sabatino mentions four major dimensions or processes of auditory
pampbicm"’
1. The recognition of sound elements as meaningful information,
2, e retention of these units of information.
3., The &htegration of the symbolic relationships of these units
as language concepts.
L4, The comprehension of language symbols through the three pre-
vious stages or steps of auditory perceptual functions,

Eal

21». Ngyerson, Hearing for speech in children, a verbal audiome-
tric. Acte oto-Laxvnzologics, 1956 (Monogr. suppl. 129), p 7.

3David Sabetino. Test of Auditory Perception. Exgeptional Child-
Ien. 1%90 P 730,

umi P 730,
5m0 P 720.

6G. 5, Hamsterok.

Witil Y.iSu ARG LGSO L84
toral dissertation, Univer,

7sabatino, op. cit. p. 730
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The Test of Auditory Perception (TAF) was constructed to assess
four auditory perceptual behaviors using six subtests, which are as

feumal

1. Auditory recomnitions Auditory recognition is the ability to
discriminste sounds or words with meaning from irrelevant background in-
formation,

a, jpds was assessed by peiring sound units

oy slightly "different and asking the child to dis-
tinguish the difference,

b. BRecognitlon of words was assessed by administering five
words in & given unit that akl scunded alike, Four of the
words were nonsense and the child had to repeat the real
woxrd,

2, Auditory retentions Auditory retention is an act of percep-
tual storege or memory.

a. Immediate mepory for digits was a measure of immediate
recall for non-sequentially aurally presented digits,

b. JIsmediate memory for speech was the repetitiom of graded
sentence units,

3. Aupditory integrations Auditory integration was the sequential
or temporal ordering of auditory information in order that it might be
identified meaningfully and that meaning transferred to other perceptual
(visual) tasks,

a. HRhythaic structures. The child was requested to duplicate
tapping responses to prerecorded patterns,

b, Auditory out Auditory comprehension is the summative

ability of the child to receive, retain, and integrate units of aural

language., It is the final, complex auditory perceptual act based on all
functions previously established,

an required the child to
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listen to a story and respond to questions which generally called for
factual one word response of "yes" or "no".

The data indicated that the TAP subtests of recognition, reten-
tion for sentences, and comprehension discriminated between the neuro-
logically impaired and normal sudjects, significant at the .01 level,
when administerwd under normal conditions., All of the TAP subjects
discriminated the two subject groups at the .01 level when administer-
ed under conditions of background noise. The subtests using digits
(retention) and tapping (integration) were not good discriminators,
indieating that meaningful language is necessary to discriminate bet-
ween the auditory perceptual funtibom of normal and neurclogically im-
paired children,l

The correlation between the various TAF subtests were positive but
low, Support for the auditory perceptual model was obtailned through an
increase in correlation values among the higher level TAP subbutl.z

Andsrson and Novina? conducted a study to examine the relation-
ship of the Tests of Central Auditory Abilities (T C & A)“ with the Illi-
nols Test of Fsycholinguistic Abilities (I T P A)?

11bag. » 7%.

“Ipad. p 7%.

Anthony Anderson and Hoan Novima, A study of the Relationship of
the Tests of Central Aud.itory Abuiti.u and tho I1linocis Test of Payeho—
1inguistic Abilities. Jourpa aprning \1ities, 1973, 6, 3,
167 - 169.

Y\, Flowers, K. Costello, and V. Small. Flowars = Gostello Tests
of. L. A A. Dearborn, Mic.: Perceptual Leaxrning Systems, 1970,

53, A, Kirk, J, J, MeCarthy snd W, D, Kirik, W.
Rholinguistic Abilities. Champaigns Univer, of I1), Fress. 1968,
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The Tests of Central Auditory Abilities, according to the authors.l
is a tape recorded test requiring approximately 20 minutes to adainister,
The calibration system provided conmists of an auditory amplitude meter
which indicates the intensity of a teat tone recorded on the tape; this
intensity is adjusted before administration of the test items, The test
is presented through earphones (also & part of the test kit), with the
child required to point one of three pictures for each item, His res-

ponse completes an ltem by indicating the appropriate picture to comple-

te a sentence, such as: "In the sammer we like to eat o
Pointing to an ice cream cone would complete this item correctly. Nine
practice items are provided for each of the two subtests,

The first subtest, Low~-Fass Filtered speech, presents 24 items
recoxrded in such a way that all voice frequencies above 960 Hz, have
been electronically removed, The result is a recording on shich the
voice sounds “fuesy" and uncleaxr. The second subtest, Completing Mes-
sages, presents 24 items recorded at the same intensity and by the same
voice that is telling an attractive children's story while the test
items are being presented., The child is told that he is to listen only
to the test items,

A total score is obtained by adding the mumber correct on both
subtests, and norms are provided in terms of raw score means, standard
deviations, and selected percentile points (10th, 25th, and 50th) for

L

unthony Anderscn and Joan Novina, Relstiomship of T C A A and
ITFA, Journal of Learning Disabllities. 1973, pp 167-169.
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grades kindergarten through six, In addition, s reading expectancy
chart for kindergarten only is provided which allows an additional sco-
re conversion to stanines,

All Kindergarten pupils in a school of predominately minority en-
rollment (Mexican =~ American and Black) in Orange County, California,
were administered the Tests of Central Auditory Abllities as a part of
& pilot program of auditory perceptual assessment, Twenty pupils were
chosen from this population and were individually administered the comp-
lete I T F A, Ethnically they consisted of 17 Mexican-American and 3
Black pupils, FPearsen Froduct Moment correlation coefficients were com-
puted betwesn subtests of the respective instruments,

The authors, as a result of their study arrived at the following
tentative concluionml

First, the TCAA apparently taps abilities at both the representa-
tional and the automatic levels of the ITFA model, enhancing the useful-
ness of the TCAA as a general auditory perceptual screening instrument,

Second, sven though the Low-Pass Filtered Speech subtest would
appear to be tapping an auditory closure ability, this task is spparent-
1y not significantly related to the Auditory Clesure subtest of the ITFA,
The ITFA vequires the subject to fill in missing phonemes in the stimulus
words presented, while the TCAA requires the filling in of missing audio
frequencies which have electronically been remowed, These processes are
apperently of a qualitatively different nature and are not closely re-

lated,

llMu P 1690
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Third, as there were no significant relationships indicated be-
tween the I T P A Auditory Memory subtest and the T C A A, either a
qualitatively different form of memoxry function is required on the diffe-
yent tests, or no great demand on memory is made by the ® C A A, Future
research may indicate that memory for digits (I T P A) is a qualitative=~
ly different task than memory for meaningful verbal information (T C A A),
It is possible that the structure of the stimulus items on the T C A A
does not place measurable demands on memory abilities,

Fourth, there appears to be an important need to develop separate
noxras for the T C A A for each subtest and the total rsw scores, This
separate set of subtest norms is needed because the sudbtests appear to
be tapping diffexent abilities. By combining the subtests into a total
Ta¥ sScore as now necessary for normative interpretation, the differential
diagnostic utility of the test is limited,

Even though the test'’s interpretation is limited by the structure
of the present normative data, the T C A A gppears to be one of the best
instruments currently avallable in the area of suditory perceptual assess-
nent and offers to the disgnostic specialist a well-standardised and effi-
cient means of diagnosing deficlenciss in this area. ¥When interpreted
in conjunction with the I1 T P A, a falrly comprehensive picture of a

child’s auditory perceptual capabilitlies can be ommtructed«1

11p3. p 169
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Studies by Kirk, Bateman (1962), McCarthy (1961), Sabatino (1969),
Hasterok (1964), and Anderson and Novina (1973) have been reviewed in
this chapter,

The review shows that the two major tests seemingly incorporating
some measure of auditory perception are the Wepman Test of Word Discrime
ination and the I T P A,

The Test of Auditory Perception (T A F) ua;uu four auditory per-
ceplidal behaviors vig,.:

1. Auditory recognition;

2, Auditory retention;

3. Auditory integration; and
4, Auditogmy comprehensiom.

The Tests of Central Asditory Abilities (T C A A) apparently taps
abilities at both the representational and the automatic levels of the
I TF A mode]l, enhancing the usefulness of the T C A A as a general and
perceptual screening instrusent,

It has been pointed ocut that the various tests aimed at asasessing
central hearing processes are still insufficlently standardised and there
is & need to know for certain about the modalities and levels of inte-
gration,



1. LA { TO A 1

The child does not indicate awareness through verbal or motor
response, He 1s inattentive to auditory stimuli. Inattentiveness to
auditory stimull might be related to:

1. low level or absence of hearing aculty;

2. distractibility involving competitive visual or
auditory stimulus;

3. hyperactive behavior;

4, severe emotional disturbance;

5. severe mental retardstion; or

6. inability to obtain meaning from auditory stimuli.

A thorough differential sssessment &#f children who seem to have
difficulty processing auditory stimuli ashould include an examination of
all the correlates to the attentional factor,

Attention to auditory stimuli can be inferred from the subject's
responses such as inclining one’s head toward the acurce of sound, facial
expressions, or verhal or motor responses,

There is need to develop systematic procedures for assessing the
reasons for what appears to be inattentiveness to auditory stimull,

There is little research avallable about the most efficlent ways
to teach the child to attend to auditory stimuli, The literature typi-

18
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cally describes clinical suggestioms or approaches to this problem, For
example, the use of sound amplification can help intensify auditory sti-
suli and create an awareness of the differences between sound and no
sound, Toys, musical instruments, and househeld appliances which can
be manipulated by the child can be used for training purposes,

2, INABELITY TO DETECT SOUNDs

The child is not able to differentiate sound from no sound, Lowe-
ered acuity in hearing and a hearing deficit will reduce the accuracy
of discrimination,

A Dbasic procedure in assessing sensitivity to sound is to present
pure tone or warbled tome stimull to determine if the child can differen-
tiate sound from no scund, When a child gives no consistent responses,
it is apparent that he lacks sound awsreness. In order to train him,
it is important to begin by making him aware of SOUND and NO SOUND, Withe
out emphasising meaning, the teacher merely tries to help him to respond
consistently to sounds, Toys such as bells, drums, toy planos, or tele-
phones are used to produce sounds and these are presented in a relative-
ly quiet environment., The teacher shows the child each toy objeet and
encourages him to manipulate it so that he has an sctive part in start-
ing and stopping the sound, For example, the child is asked to push
the pilano keys or to ring the bell, Meanwhile the teacher, with faclal
animation and gestures, indicates that the child should listen, She
might cup her ear and look quimically each time she hears the sound.l

1D. J. Johnson and H, R, Hyklchut. L.ea
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Toys should be séllected which are attractive both visually and
tactually, but at the same time it must be mede certain that the child
does not enjoy only the tactual or visual experiences, One boy with
suditory agnosia enjoyed squeaking rubber animals, not for the sounds
they produced, but for the pleasurable sensation of flattening the toy
and feeling the air being emitted from the tiny hole., He was intxigued
by the tactual sensation of the air and the change in the size of the
aninal, and as a result he did not attend to the sound.l

In addition to working with toys, the child should be encouraged
to explore objects in his daily environment in order to become more a-
ware of the presence and absence of sound, He might be asked to turn
the radio on and off) as he turns the switch the teacher tries to make
him conscious of the acund by using gestures and facial animation., He
can be encouraged to perform tasks such as sharpening pencils; as he
turns the crank he should listen for the sound. At home, under the
supervision of an adult, he might turn on aixers, vacuum cleaners, or
other appliances which are not dangerous, When new sounds are introdu~-
ced, the environment should be as quiet as possible, so that the child
hears only the sound produced by the object selected. As he manipulates
them and turns them on and off, he not only becomes more aware of sounds
but he also begins to relate them to objects and experiences,

When awareness has been established, the child should be encoura-
ged to respond consistently. It is not sufficient that he merely be a~
ware of sounds; he must learn to understand them and to react appropriate-

WA SN IR EDES S IS
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ly. Eventually, after meaning has been developed, he should learn which
to ignore and which to listen for, but initially, he will need help to
respond consistently.
The following activities willl encourage consistent nspomsci

i, Select a toy plano or a bell with which the child is familiar
and have him close his $yes or put his head on the table; ask him to sit
up or uncover his eyes each time he hears the sound, If he cannot com=-
prehend the task, help him holding his hand and simultaneously tapping
the table each time the bell rings. Continue this procedure until he
responds to the sound with assistance, In some instances Bhe child is
not asked to close his eyes but instead is told to raise his hand or
tap the table each time he hears the sound., The exact procedure depends
upon the degree of distractibility and integrative capacity. Although
certain children can respond with their eyes open, others respond more
consistently 1f their eyes are closed because they are unable to cope
with both visual and auditory stimull at the same time, As the sounds
take on meaning, the children have less difficulty, Highly stimulating
visual activities are not presented when they are expected to listen,
They should be seated at a table, told to walt and to respond as soon
as they hear the sound,

2, Have the child respond to the cessation of sound, Ring a
bell) behind him and ask him to raise his hand or tap the tahle each
time the sound stops.

3. Select identical toys, e.g., two bells or two drums, Stand

11pad. p 71.
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behind the chlld and ring the bell; he is to ring his bell when he hears
the one behind him, To make certain that he understands the task, it may
be necessary to pantomime the "game” and to help him with the first few
trials,

4, Reduce the amount of structure and teach the child to respond
to meaningful sounds. Ring a bell in the same way each day to indicate
lunch time., Initially, ring the bell so that he can both see and hear
it; later conceal it to see whether he responds to juat the sounds.

5. Select other sounds to represent various activities during
the achool day, such as & drum foxr recess time or a whistle for dis-
missal, If busser or bell systems are utiliszed help the child to res-
pond to them appropriately. Usually these are more difficult to learn
because there is no concomitant visual experience to assoclate with the
social sound, When actual objects are used, the child receives simulta-
necus visual and auditory experience,

As the child shows improvement, other meaningful sounds are intro-
duced, Sounds which are important for self - protection should be tau-
ght as early as possible, The sounds of cars, trains, airxrplanes, and
fire trucks should be included, as well as those of the telephone, door-
bell, and a knock on the door., FEach one should be introduoced in a struce
tured manner to avoid the task of selecting a certain sound from the
conglomerate field, For example, when teaching the sound of a knock at
the door, the clasarocom should be quiet and the child‘'s attention guid~
ed in the proper direction,

Later, after considersble work has been done with actual odbjects,
recorded sounds are applicable, The sound of a train is presented with
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a toy train or with a picture of a train. All recordings should be clear
and of sufficlent duration to permit the child to distinguish each sound;
a short sound effects recording is inadequate for teaching purposes. Each
sound should be played several times since he needs to hear it repeated-
ly before he can make the correct association with the object,

3. DIFFICULTY IN SOUND ZATION

Some children have difficulty in localizing or indicating the
source or the direction of a sound, When the acurce of sound is equi-
distant from both ears, it is difficult to locate the sound., If the
sound source 1s moved, either to the right or to the left $f the mid-
line of the body, it 18 closer to one ear than the other, and the clo-
ser ear is stimulated scmewhat earlier, Since the acoustical complex~
ity of a sound 1s partially a function of distance from the ear, the
ear closest to the sound will receive a stimulus of greater complex-
ity than the ear farther away. The sound should then appear different
to the two ears, The time difference betweer the detection of the sig-
nal presented to each ear should also be a clue which can be used to
detect the source of sound., Children having difficulty in identifying
the source of sound may not learn that different people have different
voices or that the scund made by one person is specific to that persen
and not produced by & random source,

In reviewing the literature, not much data were found on the
asseasment or training of sound localisation., However, ‘lHide and Seek”
type of games will be useful in improving localisation and listening
behavior.



2k

Some of the techniques suggested by Johnson and Myklebust include
the followings!

1. Seat the child at a table and ask him to close his eyes; then
ring & bell on his right and have him turn toward the sound, If he 1s
not successful, ask him to open his eyes and simultaneously follow the
sound by both looking and listening, As he learns to direct his atten~-
tion, ask him to close his eyes and repeat the initlial procedure, Later,
make the task more complex by moving to different positions in the rxoom
and presenting sounds from various directiona,

2, Teach him to “follow the sound.” Blow a whistle while walking
around the room and have the child follow. After he understands the
task, have him close his eyes and follow Just by sound; make certain
that there are no obstructions,

L, py Y DISC VAR ON ONE ACOUSTI

NSION:

For the writer’s purposes, auditory discrimination is defined as
indicating whether two acoustic stimull are the same or different, Given
s pair of auditory stimuli, the subject must indicate whether the two
menbers of the pair are aliks or different., The response raquired va-
ries from vocal ("same - different”, "same - not the same”, "now I hear
it") to various forms of nonverbal communication (turning toward the
source of sound, performing an agreed upon action representing “same"
or “different”, pointing to a pair of similar objects, rather than a
peir of unlike objects).

lm&o PP 71 - 72,
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Auditory stimuli may vary along several acoustic dimensions and
several presentational dimensions. Individual acoustic stimuli can be
measured on several rphysical scales such as frequency and intensity,
These physical scales are related to auditory - psychological dimensions
such as pitch and loudness, Fresentational dimensions which include num-
bex, rate, and duration of stimuli have auditory - paychological counter-
parts in rhythm and melody. The kind of sound (speech versus nonspeech
sounds) and the location of the scund are also presentational dimensions,
Auditory stimull may de presented either simultanecusly or successively
to ons ear or both ears, The relationship of the hearer to the acous-
tic stimulus will affect his judgment of the auditory stimulus, For ex-
anple, the farther away a person is from the source of the acoustic sti-
mulus, the lower the pitch and the ssfiter the intensity will appear to
be,

There are individuals who have adequate hearing acuity, but who
do not discriminate one sound from another, Fallure to discriminate
between auditory stimull has & number of possible consequences, If
children are unable to hear the differences or similarities in initial
or final sounds of words, consonant blends, or vowels, they will have
difficulty in acquiring, understanding, and using spoken langusge., Some
individuals have difficulty in distingulshing between single speech
sounds, It is more difficult to discriminate between similar sounds
( /a/, /t/, /»/ ) than Af the sounds are widely different ( /h, /k/, /s/).
Some individuals are aware that a difference exists between two sounds,
but may not be able to specify the nature of the difference,

The assessment of differential responses to pairs of anditory sti-
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mli involves discrimination along one or more acoustic or presentation
dimensions, There are two major classes of sound sources - vig, human
sources which include vocal sounds and words, etc,, and non-human soure
ces, which include bells, watches, machines, etc, Most standardised
discrimination tasks include stimull from either one or both classes of
sound sources,

In view of the fact that a large proporticm of human communica-
tion consists of speech, a series of vocal acts, it is not surprising
that several tests of speech - seund discrimination have been develop~-
ed, Among the most widely used tests are the Wepman Auditory Discrimi-

1 2

nation Tests,” the I E R C Test,”™ and the Goldman - Fristoe - Woodcock

Test.3

In reviewing the measurement techniques, Reichstein and Rmntdnu
recomaend that four important variables should be studied, These include
the selection of the stimuli, the mode of input, the method of response
and notivational factors. They have summarized both the various modes
of presenting auditory stimull and the kinds of responses that are re-

quired, The pure tone audiometer is used to present suditory stimuli,

DR AP UPED N U 4 WS AR

13, M. Wepman. Auditory Discrimination Test. Chicago: Language
Research Associates, 1958,

»

zco Po an‘. 1 TAERTI M A 55
Mo’ Pere, Ed. & Research c.nt.r. 50

Jcoldman - Fristos - Woodcock. Test of Auditory Piscriaization,
American Guidance Service, Inc, 1970,

43, Relchstein and J. Rosentein., Differentis) diagnosis of suditory
a.%gm. A review of the litersture, Exceptional Childrepn, 1964, 31 (2),
73-82.
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Sinilar to the pure tone is the warbled pure tone which differs only
in that the tons is nmot steady, When the auditery stimulus is speech,
word lists or woxrd games are oftan used, Complex nomspeech stimuli such
as music, noise makers, and animal sounds are frequently employed as an-
other mode of presenting auditory stimuli,

The child may be required to respond in a viriety of ways., lis
perception of the auditory stimulus may be measured by a reflex response
which the stimulus evokes or by an indication of locating the stimulus.
The child may be required to voluntarily indicate his perceptiom by
saying something or ralsing his hand, In the conditioned response me-
thod the child is conditioned to resech for or do something pleasant each
times he perceives an suditory stimulus, In the simple “play"™ condition-
ed response, the child performs a simple motor act when he hears the
auditory stimulus, In the complex "play” conditiomed response upon
hearing tone the child is to respond by performing some action with a
complex toy.

Johnson and Myklebust have suggested the following training proe
mdnnui

1. Select two noise makers having different sounds, e.g., a drum
and a bell, Have the child gain experience with the toys so that he
knows the sound which accompanies each object. Then stand behind him
with an identical set of toys and ring the bell to see if he can point
to the correct object, As he progresses, select sounds more nearly a-
1ike and continue the exercises with variations to assuxre the necessary

ARG ARl IR ar o
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motivation and enjoyment,

2. VWhen success has been gained with two sounds, introduce a
third one, making the task more complex, For example, use a drum, a
bell, and a clapper, gradually working toward finexr discriminations,

3. Record a series of common, everyday sounds, such as these
made by trains, airplanes, animals, and household appliances, and se-
lect pictures to go with each of them. Then place three or four plc~
tures in front of the child and play one of the scunds, He is to iden-
tify the picture associated with it,

A child may be able to discriminate one sound from another, yet
experience great difficulty in discriminating or reproducing groups or
patterns of auditory stimuli, Rhytha 1s the sequential pattern of ese-
veral auditory stimuli in time, Processing auditory stimull varying on
several acoustic dimensions is an important factor in the acquisition
of spoken language. At present, there 1s little information about the
wider implications of disoxrders of rhythm, pitch and their combination,
melody.

One of the important aspects in examining children is to deter-
mine the conditions under which they find it difficult to perfomm tests
based on rhythm, Is it actually a problem in analyzing acoustical ima-
ges? Is it a defect in the regulatory role of verbal instructions? Is
it defective motor functioning? Is it the shift from reproducing one
rhytheic strusture and then anothexr which is an indication of the mobi-



1ity of nervous processes?

Some of the training exercises by dohnson and Myklebust are oute
lined below:®

1. Face the child and ¢lap your hands once, Ask him to imitate,
Next, clap twice and have him do the same, Then see if he can imitate
a pattern of three, VWhen he understands and can follow the sequence
while facing you, stand behind him and have him imitate from audition
alone, Initially, the task should be presented both auditorially and
visually because he may need to both see and hear, With practice and
eanphasis on listening, he should be able to yemembsr and imitate the
mmmber #f sounds he hears,

2, Draw a circle on the blackboard, then clap ence to indicate
that one figure represents one sound, Next draw two cireles and clap
twice, Follow with three and then with four., Ask the child to look at
each series of figures and clap the correct number of times for each
set, Then stand behind him and clap s certain mumber of tinmes; ask
him to point to the set of figures, corresponding with the mmber eof
sounds that he hears, If the child has mumber concepts, the teacher
can write the numerals i, 2, 3, or &4 on the chalkboard, then clap and
have him point to the number representing the number of claps. These
exercises can be performed with drums or sticks, but the tactual and
kinesthetic experience of clapping seeams movre advantageous,

Some children experience difficulty in selecting the relevant

11vid. pp 72-73
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from the irrelevant auditory stimull in their environment. DBecause
most verbal communication takes place by auditory speech signals, a
child who is unable to attend to speech sounds or to differentiate speech
sounds from the remainder of the auditory stimull in the environment will
probably experience difficulty in learning to comprehend and in acquire
ing language as a communication system, Other behaviors sometimes in-
clude distractibility, short attention span, and ignoring some auditory
stimuli in listening activities,

Assessaent of the interference effects created by competing audi-
tory stimuli may be accomplished by presenting a significant stimulus,
and at the same time, presenting stimull which have been declared by
the examiner to be insignificant., The response required of the subject
is to indicate either that he has heard the significant stimulus, or
that he can reproduce the significant stimulus, Little is known about
children‘s performances on a task of this type, There are many clini-
cal reports of children who respond to insignificant auditory stimull
during testing and teaching situations, The so-called distractible
child is an example of a person who appears to attend to the irrelevant
auditory stimull of a situation,

Little research has been done on methods or materials for teach-
ing a child to select significant from insignificant auditory stimuli,
Thexre is need to conduct a systematic program of research in which va-
rious aspects of attention, organic conditions in the brain, effects
of drugs, and nature and presentation of suditory stimull are thorough-

ly exploxed,




Some children seem to have difficulty establishing a corresponde-
nce between sounds and their preducers, The inablility to lirk sounds
with their sources may involve correlates such as intelligence, audi-
tory memory, the ability to localiszs sounds, and acoustic discrimins-
tion, The end result is difficulty in obtaining meaning from sound and
acquiring the use of language as & means of receptive and expressive
communication,

The term auditory agnosia refers to an impairment in an indivi-
dual‘'s recognition of sounds or combinations of sounds and his attach-
ment of meaning to those sounds, The problem is not ons of acuity.

The person is aware of sounds and hears scunds but does not relate
these sounds to other emperiences,

Myklebtust distingulshes between auditory agnosis and aphasia as
followss!

#* # % the aphasic finds all sounds in his envircnment useful and mean~
ingful with the exception ¥f the spoken word, In contrest, the sudi-
tory sgnosis not only cannot use these spoken scunds in this environ-

ment but he cannot sttribute meaning ¢o any sounds in his auditory
world,

Myklebust further points outtz

Severe auditory perceptual disturbances and auditory agnosia are
highly similar in symptomstology but comparatively the condition of ag-
nosia seems to be considerable more severe., It seems that an auditory
agnosia does not ocour unless an aphasia also is present,

The persen with an agnosia for acoustic stimull is unable to reco-

11{ R, uymm Aphasia in children, In L, Travis (ed.). Hand-
* gpeech pathelogy. New York. Appleton - Century - Crofts, 1957.
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gnize sound patterns and requires training to establish assoclations
between sounds and situations, sounds and their sources, and sounds
and actions,

While reviewing the literature, the writer did not find any spe-
cific assessment and remedial techniques, But since correlates such as
intelligence, the ability to localise sounds, acoustic discrimination,
and auditory memory, are involved, the same assessment and remedial
procedures as in 3 - sound localisation; 4 - discriminating scunds vary-
ing on one acoustic dimenaion; and 5 - discrimipating sound sequences
varying on several acoustic dimensions, may de used,

According to Kirk and Kirk,! in evaluating suditory memery, it
would be wise to check the child‘'s ability to learn his telephone nume
ber and street address at a reasonable age, his ability to learn Jingl-
es, poems, prayers, etc,, and his abllity to repeat digite as presented
on the Binet and WISC tests.

The subtest - Auditory - Vocal Sequencing of ITFAZ may be added
to the above assessment procedures.

In training auditory memory it is advisable to use content the
child will utilige in his everyday life, For example, if a child does
not talk or is delayed in talking and has a deficiency in auditory se-

135, A, Kirk and W, D. Kirk, Fsycholinguistic Dissbilities. Univ.
of I1linois Press. 1971. p 115,

25, 3, McCarthy and S, A, Kirk., The Illinols Test of Psyche =
linguistic Abllities, Urbanas Univ, of Illinois Fress. 1961.
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quential memory, it is wise to train his auditory sequential memory

withwords, phrases, and sentences rather than with digits or nonsense

tyllav.bltu.g

Some of the activities for training auditory memory by Bush Wile

ma Jo and Giles Marian Taylor are given below:

2

i. Alphabetical sequencing.

2. Numbering sequencing.

3. VWord sequencing,

4, Instruction sequencing.

5e Rh”"a

6. Reading a selection to the children which relates a short sme-
ries of events, Then asking the child to retell the events
in order that they happened.

7. Having the children repeat their full names, their addresses,
thelr telephone mumbers, the names of their entire family,
and the name of their school. Encoursging them to apeak in
good short sentences, Repeating with each child until he ia
able to communicate well,

8, Having a child say his own telephone number and then asking
the next child in line to repeat the mumber,

9. The days of the week and the months of the year may be learn-
ed in sequences; all the counting numbers to one hundred, as
well as skipping counting, may also be lesarned,

10. Musical songs with lots of repeats in a sequential pattern
provide interest. Tapping out the rhythm pattern encourages
listening for different patterns,

11. Repetition of sentences,

12, Repetition of sounds in the enviromment,

ksrk and Kirk. Fsycholinguistic Disabilities. p 159°

2”11» Jo Bush and Marian Taylor Giles,

leachine.

Charles E Merrill Publishing Co. 1969, Pp 191-215e
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15.

16,
17.
18,
19.

21,
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Ferforming rhythas which the child duplicates,

Singing a song with repetitionms,

Reading a story to the child., le may answer questions regard-
ing the content or retell the story in his owm words,

Retelling stories,
Reporting news,
Tongue twisters,

Absurdities, Having the child listen to catch the absurd sen-
tences in a group of sentences,

Parts of speech, Asking the child to listen and repeat des-
criptive words, naming words, or telling words,

Building sentences,

S U R X

In this chapter, the writer has attempted to define the following

suditory processing disorders:

1.
2.

3.
&,
Se

6.
7.

Lack of attention to aunditory stimull,

Inability to detect asound,

Difficulty in sound localigation.

Difficulty in discriminating sounds varying on one acoustic dimen~

sion,

Difficulty in discriminating sound sequences varying on several a-
coustic dimensions,

Auditory Figure - Ground selection,

Difficulty in assoclating sound with sound sources.

An attempt has also been made to discuss different diagnoatic -

remedial procedures for the above - mentioned auditory processing dis-

orders,




CHAPTER IV

CONCLUSION
This study provided an overview of the auditory processing dis -

orders which occur in processing auditory stimuli, Diagnostic - rsmee
dial procedures feasible with different kinds of auditory processing
disorders were presented, The review of literature shows that in con~
trast to the body of knowledge which has been gathered on hearing acu-
ity, comparatively little research has been done relative to process-
ing auditory stimuli, There is need to more clearly identify auditory
processing tasks, and describe and categorise the observable behaviors
which are associated with these tasks, There is also need to describe
the bshaviorsl symptome which characterize efficient auditory process-
ing, as well as dysfunctions in auditory processing.

Research i1s needed to explore the behaviors of auditory process-
ing disorders related tos

1. attention to.auditory stimuli;

2, differentiating sound from no socund;

3. sound localisation)

4, discriminating sounds varying on one acoustic dimension;

5. discriminating sound sequences varying on several dimensions;
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6. auditory figure - ground sslection; and

7. assoclating sounds with sound sources,

The use of precise terms will help facllitate communication about thease
behaviors,

The lack of reliable and valid diagnostic procedures and the lack
of standardized terminology make fine diagnostic differentiation a diffi-
cult task, DiCa.rlo' for example, re-evaluated 67 children who had been
diagnosed as avhasic by other diagnosticians, He found that 28 childe
ren were mentally retarded, 15 peripherally deafened, and 20 were emo-
tionally disturbed, He found enly four to be aphasic, It is difficult
to identify the causes of auditory processing disorders because differe~
nt etlological factors are often characterised by many of the same beha~
vioral symptoms. Fallure to respond to auditory stimull may be attri-
buted to peripheral deafness, central deafness, mental retardation, se-
vere emotional disturbance, aphasia, or to auditory hpcmeptton.z One
of the most basic research steps which should be taken is to attempt to
prowide more detailed and comprehensive descriptions of the behavioral
responses to auditory -xmu which differentiate these conditions,

The literature concerning the evaluation of auditory capacity and

1y, DiCaxlo. Differential disgnosis of congenital aphasia. Volia
m. 1%0’ 620 %1"36“0

Z4yklebust, Auditory disorders in childrens A pamual fox differen-
1ial diagnosis. 1954,

’i. R, Ewing and A, A, B, Ewing, The ascertaimment of deafness in

infancy and early childhood. Journal wf Laryngology & Otolarymgol
1944, 59, 309-333. el
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behavior is quite extensive,l
At present, however, clinical observation of behaviorsl symptoms
seens to provide the main basis for assessment, evaluation and diagnos-
is. There is very little experimental evidenoe to support these clini-
cal observations, and there is need to conduct systematic investigatiom
in thess mu.z
To better evaluate childrem with auditory processing disorders,
there 1s need to develop more effective prcooedures for presenting aundi-
tory atimull, eliciting responses, and increasing the mmber of respon-
se modes, Greater efficlency in selecting the stimulus mode of input,
the method of indicating response, and motivating the child to respond
may help reduce the amount of response inconsistency.
A thorough assesament and diagnosis often requires skill and
training beyond that of the individual practiticner. The Otelaryngolo-
ist, pediatriclan, neurclogist, psychiatrist, psychologist, audiolo -
gist, spesch pathologist, and educationist all have specific contrl -
butions to make, Research is needed, however, to develop and recommend
adninistrative alternatives for mobilising these individuals and creat-

ing administrative structures which will permit them to work as a team,

"'3. G, Haxdy and J, E, Bordloy. Sptcu.l too!miqmt in testing the
hearing of children. Jgurps : £ AXan isorders. 1951, 16.
123-131,

+ Barr, Fure tone audiometry for preachool children, Agta Oto -
W 1955, 1-84 (suppl. 121).

E, L, Lowell, G, Rushford, G, Hoversten and M, Stoner, Evaluation

of purc tom audiometry mith preschool age children, Journal of speech
: GIBOTOIRYS 1956p 21; 2%"3020

Ghufaat and behcf!’oéin. Central processing sysfunctions in child-
ren: NINDS MONOGRAFH 9. p 16.
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The purpose of auditory training is to help the child make astive
use of his hearing. This concept has been implemented in working with
the resldual hearing of hard - of = hearing children but comparatively
few studies have been reported concerning the training of auditory per-
ceptual disorders., As in many other aress of perception the litera -
ture is heavily weighted in faver of disgnosis and the development of
diagnostic procedures, There are a few studies which indicated that
some degree of amelioration is possible, Unfortunately, these studies
ofpen fall to provide a detalled description of the yemedial procedures
which are used or the nature of the fisorders to which remediation was
applied. The methods section of reported studies often consists of
abbreviated lists including such topics as hearing and distinguishing
sounds; listening games; listening to contrasting sounds; loud and soft;
fast and slow) high and low; following directions; hearing through poet-
ry) listening through stories; music to develop sound discrimination;
reproduction of auditory stimuli; and auditory memory training, Despite
the lack of detall in reporting remedial approaches, there seems to be
clinical agreement that training should be attempted in the deficit
areas,}

There is need to identify and distinguish the different auditory
sctivities and develop specific remedial approaches for these activities,
Table 1, on page 6 of chapter I, for example, attempting to make disting-
tions between seven different kinds of auditory activities, provides
some direction for developing remedial procedures,

L L ]

11md. p 19
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Some practical research questions which need tc be answered are:
How can the principles of learning be applied to help expedite the re-
medistion of auditory processing disorders? How can children be help-
ed to attend to auditory stimuli; assocliate sound with experience se-
quences; reorganise and recall word names; analyse sound sequences; sy~
nthesise isolated sounds; retain melody and rhytha patterns; differen-
tiate significant from insignificant stimuli; localise sound; and dis-
criminate between sounds?

SUMMARY

This chapter summariszes the purpose of the study and points out
that lack of reliable and valid disgnostic procedures and the lack of
standardiged terminology make fine diagnostic differenmtiation and re -
mediation a difficult task, Hesearch in assessment and training of
suditory processing disorders is needed, Some practical questlions
which need further research have been included,

WA
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