Review on Audiological Evaluation
of Learning Disabled

Reg No. M 9621

An I ndependent projectssubmitted as
part fulfilment for the First Year M.Sc.
(Speech andHearing) tothe
University of Mysore.

May 1997

ALL INDIA INSTITUTE OF SPEECH AND HEARING
Mysore - 570 006



VECLARATI ON

Hereby  declare that this | ndependent Proj ect
entitled "REVIEW ON AUDIOLOG CAL EVALUATION O  LEARNING
DISABLED is the result of ny ow study wunder the able
gui dance of MRS. VANAJA, Lecturer in Audiology. Al India
Institute of Speech and Hearing, Msore, has not been
submtted earlier to any University for any other diplom or

degr ee.

Mysore

May 1997 Reg.No. M9627



DEDI CATED TO
MY LORD JESUS

Wo Has Been The Slent oserver, listener, Conforter,
Friend And Everything & All M Pains, Tears, Hurts And Joy
Al These Years And Also TOMWY FAMLY, Dad, Mm Jintha,

Manj uma And Kuttan For Being The Strength And Support O M
Life Always !!



CERTI FI CATE

This is to certify that thz Independent Project
entitled "REVIEW ON AUDIOLOGICAL EVALUATION O LEARNI NG
DISABLED' i& a bonafide work in part fufillment for the
first year MSc. in Speech and Hearing of the student wth
Reg. No. MBG21.

Mysor e & -&pﬁ

Hay 1997 DIRECTOR
Al India Institute of
Speech and Heari ng
Mysore-570 006



CERTI FI CATE

This is to certify that thz Independent Project
entitled "REVIEW ON AUD OLOGLCAL EVALUATION O  LEARNI NG
DISABLED" i& a bonafide work in part fufillment for the
first year MSc. in Speech and Hearing of the student wth
Reg. No. MB621.

Mysore _ .
i 3 2/2/"2{1’
May 1997 .CV‘ ive

[ MRS. C. S. VANAJA]
Lect urer I n Audi ol ogg
Al'l SH, Msore-570 0



ACKNOW.EVGEMENTS

| sincerely thank Dr. [Mss] S. N kam director, Al
India Institute of Speech and Heating, for allowng ne to

take up this project.

My special thanks to

Vanaja Mam wi thout whose time, help encouragenment

and guidance, this project would have been possible.

Vad and Mm | thank CGod every day for you both.
| amindebted to you both for ny very being and ny past,

present and future. You nean everything to me !!

Jintha and Manjuma, The nicest thots and the best
menories a penson can everhave are not easily forgotten. |t
Is easy to get lost in thought of all that you have given
me, the ways in which you both have supported e,
strengthened ne, seen me through ... | thank vyou both a

| ot !

Kuttan ... My little brother, | appreciate the ways
I n which eventhough younger to me, you have been so nmatured
patient, affectionate, understanding and supportive to ny

tensions. Mss you.

Wnchach ... though mles away oceans apart the

support to give me throug prayer is enough. | mss you and



all your advices, scoldings, surprises ... Thank you for
hel ping nmz grow up and still after so nany years earing

enough for this wunrelated sister !

Lyju ... your letters, cards kept, me going in this
new place. Thank you for playing, being patient and

| i stening.

Sunny . . . though so for away al nost other and of the
world. The two of us go back a long way. W share a |lot of

menories. | mss you friend.

Megha . . . Few people and there who wunderstands ny
need to be nme and took tine for ne. You have been a specia
asset to ne from begi nning and though not a great intellect
as you, | amgland you gave ne a chance to know you, to
pester you. Hope you know how nuch | care and can never

forget what you have given nme. WIIl mss you whole |oad!

Prabha, Asha ... though late, | wll cherish the
good tinmes | had with you both, you have been there for ne

whenever | needed you, w sh you all could stay back

Roopa . . . Thank you for bearing up with me, with ny
tenper, noods, irritations, tensions, and above all with ne

| woul d not have survived here w thout you.

Sanay, Vivek, Amt, Yogesh, Basha, Joby, Saneer

Mss you all. Lifes journey briings many different paths and



you had to choose a different path but I had to continue

here, with you were here as | miss you all a lot.

nmenori es may be beautiful but yet once too painful
to remenber we sinply choose to forget. Tony, Allen, Mishr a
A part of ny life which gave ne a ot and took a |ot.

Thank you !

My teacher from COSH, Jyothi Mem Rasithe Mem
Nandu Sir, Gopi Sir, Deepa Mom Asha Mom. . . Thank you for

wi t hout you, | would not reach here.

Jast Aby wish | could see you nore often, talk to

you about everything. Thank you.

My cl assmates, Kanaka, Ponti, Eliza, Sonti, Deepa,
Harry, Visa, Priya, Veena, Sindu and Preethi. Thank you for
bearing with nme, for helping ne adjust to a new environnent,

It neant a lot to ne.

Poorni, Jeena, ... The years have flown by and a | ot
of things have changed but one thing that will never change
is how much | value you as a friend and though our lives are

different now, the nenories will keep it alive!!

Last but not the least, | would Ilike to thank
B.K Venkatesh Kowshik, for his quick work of Conputer

Processing which made this project possible.



| NTRODUCTI ON

REVI EW OF LI TERATURE

METHODOLOGY

RESULTS

SUMVARY AND CONCLUSI ON

Bl BLI OGRAPHY

APPENDI X

CONTENTS

PAGE NO.

4a

10

16



| NTRODUCTI ON

"Norrmal yet abnornmal; Able yet disabled in many

areas are the learning disabled"

Everybody has an inperfect ability in sone area or
another. Are all learning disabled ? Many argue that process
di sorders are difficult to assess and that it is difficult
to differentiate those wwth LD from those who are having
other disabilities. 'Puzzling' is a term teachers use to
descri be students with LD. But all are inperfect and yet
normal, so is it fair to termthemabnormal. My be it is as
one those who has the problemreflects it thus, "that is to
say | was conpletely frustrated, conpletely at odds with ny
environnment, a sort of fake who believed he was sonebody,

but could furnish no evidence to prove it".

Language is sonething that goes on inside a person
and thus cannot be watched as it happens, only the results
can be seen not the process of |anguage and so it continues
to have the awe inspiring quality of a mracle. Many have
tried to define LD in vain. LD is a general termthat refers
to a heterogenous group of di sor der mani f est ed by
significant difficulties in the acquisition and use of

listening, speaking, r eadi ng, writing, reasoning or



mat hematical abilities. These disorders are intrinsic to the
i ndi vidual presuned to be due to OCNS dysfunction and my

occur across a life span (NJCLD, 1988).

What is an auditory processing problem and how does
it contribute to an overall learning disability ? Auditory
perceptual problenms can undoubtedly exist with LD because of
factors |ike neurol ogical problenms, social conditions, of
poverty, brain damage, fromhead traum, peripheral hearing
| oss, drug abuse, <etc. Wile these factors should be
adequately identified when assessing auditory perceptual
abilities, they should not be used as excuses to exclude a

child froman auditory |anguage renedi ati on program

Both mld and noderate auditory processing deficits
will energe as problens when the child enters school and is
required to learn audiotorily under | ess favourabl e
listening conditions. A test mght be done to rule out a
hearing | oss, but when that is elimnated, the presence of

a central auditory problem m ght not be considered.

Thus it is inportant to keen mnd that a single
hearing test may not be adequate A thorough evaluation of

central auditory abilities should be perforned.

Thus the audiological evaluation could include a

test battery to evaluate a child's ability to respond under



different conditions of signal distortion or conpetition
tests to eval uat e centar | audi tory di sorrders are
constructed based on the principle that assunmes a norna
listener can tolerate mld distortions of speech and stil

understand it. A listener with an auditory processing
deficit will encounter difficulty with the distorted speech

due to added "internal distortion".

The current enphasis on central auditory assessnent
with LD children has grown out of a need to identify subtle

auditory deficits that mght be interferency wth academc

work or with social communication skill (Brand and Misiek

1991). There is consi derable evidence i ndicating a
rel ati onship between | ear ni ng di sabilities and poor
performance on auditory tests (Katz and |Illnmer, 1972). A

variety of tests such as dichotic speech tests, Bineura

fusion, masking level difference, ABR, MR, LLR, Pz, tine
conpressed speech test, filtered speech test, SSW etc. are
used to assess central auditory disorders in |learning
di sabl ed children. Test batteries do not necessarily need to
be extensive because 2 or 3 appropriately selected tests
often can be as well as a battery of 6 or 7. At a mnimma
central auditory test battery should include the follow ng
testing brain stem auditory function and tests of cortical

hem spheric and interhem spheric function including both



verbal and non-verbal materials. Its preferable to include
both objective and sublective tests. Utimte decision
regarding the tests to be admnistered will depend on the
presenting conplaint of client, eye of subject, exi sting
medi cal docunentation, that may indicate probable site of
lesion and the audiologists insight into the possible

probl em from hi s/ her experiences with CNS assessnents.

Need for the study

The studies focussing on central auditory disorders
in children and adults wth learning disability are

published in various journals.

The present study attenpts to put together the

information available in the literature with the vi ew of

| nprovi ng the knowl edge about <central auditory
processing problens seen in subj ects wth | ear ni ng

disability.



VETHODOLOGY

Aimof the study

To review the various articles on LD and see the

trend in
1
2.

The patients tested {children/adults)
Tests nost frequently used
Tests that are effective in detecting central

audi tory processing disorder in |earning disabled.

The journal articles dealing with hearing disability

in both children and adults were selected for the study. The

articles were collected fromvarious journals available in

the library and information centre of Al India Institute of

Speech and Hearing. The journals reviewed include

=
©

© © N o o0 k& w b F

Journal of learning disabilities

Ear and heari ng

Brai n and | anguage

Journal of auditory research

Journal of speech and hearing research

Journal of speech and hearing di sorders

Scandi navi an Audi ol ogy

Journal of Acoustical Society of Anerican Society
Audi cebel

British Journal of Audiol ogy



The information fromthese articles were classified
under the follow ng variables and were tabul ated as:
1. Author and year
Subj ect vari abl es

Stinmul us vari abl es

Tests used

2

3

4. Type of presentation

5

6. Procedures used is described in Appendi x
5

Resul ts

The articles reviewed for the study are
labulated in teh following pages:-
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RESDLTS
Pur pose served by articles
. Articles

Number Per cent age

Total nunber of articles 27
Nunber of articles with only LD 7 24. 1
Nunber of articles with both 22 75
normal and LD
Nunber of articles with only 4 13
adul ts
Nurmber of articles with only 25 86
chil dren

Il1. Showing the type of testing used and the tests found to
be effective in detecting central auditory disorders

Nunmber of % Nurrber of
tines times
Tests tests seen tests found
in each positive
st udy
1. Dichotic CV 9 31 9 31
tests
2. Bineural 4 13 2 6.8
fusion
3. ABR, MLR, 4 13 2 6.8
LLR, Psoo
4. MLD 1 3.4 1 3.4
5. Time conpressed 3 10 2 6.8
speech test
6. Filtered 3 10 2 6.8
speech test
7. SSW 2 6.8 2 6.8

o

Ot her tests 7 24 7 . 24




I11. Dfferent journal in which the articles were published

Nunber Per cent age
JLD 10 34
E&H 6 20
JAR 2 6.8
B&L 5 17
JSHR 3 10
N. PLY 2 6.8

JSHD 1 3.4




SUMVARY AND CONCLUSI ON

A review of the studies published on audiol ogical
eval uation of the learning disabled showed the follow ng

trends:

1. More nunber of children were tested when conpared

to adults in all studies.

2. Conparative studies were nore than concerning

only learning disabl ed.

3. Dichotic speech tests was the nost frequently

used test followed by bineural fusion test.

4. Results of a majority of the studies revealed
that dichotic speech tests was npbst sensitive in detecting

central auditory processing disorder in |earning disabled.

5. A mmjority of the articles on audiological
eval uation on the learning disabled were published in the

journal of learning disabilities.

6. About 2% of the articles did not clearly specify
the age, stinulus, variables and procedures wused in their

st udy.

7. Only 5% of studies were conducted on adults wth

audi tory perceptual problens.
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APPENDI X

Table 1

The SSWis conposed of two spondiac words presented
one to each ear at 50 dBSL with the words staggered so that
the second syllable of one word is sinultaneous wth the
first syllable of the other. The task require the subject to

repeat words presented to both the ears.

Table 2

Test material consisted of filtered and wunfiltered
version of PBK list 1. Three low pass filters wth cutoff
frequency of 1000 Hz, 750 Hz and 500 Hz and with a rejection
rate of 18 dB/octave were wused to filter the mterial.
First the unfiltered speech material was presented then six
random variations of |low pass filtered speech. Al the

discrimnation test were adm ni stered at 50 dBHL.
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Table 3

Phonene discrimnation skills: 33 idfferent pairs of
consonants differing in only one distinctive features. The
set of survival pains assessed discem nation of phonenes
contrasting in seven different binary distinctive features
(voicing, labiality, continuance," back/front, sibilancy,
sonorany nasality). Al possible CV pairs were random zed
yielding a recorded seven of 132 trials. The inter-item
interval was 6 sees. The carrier phrase was "Nunber ...".
The listeners task was to indicate whether the CV pairs
were sanme or different in a two alternative forced choice

met hod.

Phonene identification

Set of CV stimuli that were generated on speech
synthesizer the CVs were these fornment patterns t hat
differed in acoustic paraneters of voice onset tinme. The VOT
ranged from O0-70 mnmsec in 10 nsec increnents presented

monoaural ly. The subject |abelled each that he heard as 'ba'

or 'pa'.

Phonene bl endi ng

Conponentsd-g words presented in isolation in the
correct order subject responded wth the word that was

formed by conbining the ordered sounds.
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Phonene repetition

Nonsense words consisting of 1-3 syll ables.
Word discrimnation

Specially constructed picture word test subject tas
was to decide whether an orally presented word matched a

picture on a two alternative forced choice nethod.

Word identification

Set of nonosyllabic words nmaterials PAL PB-50 and

tests NV-ships. Tape recorded stinuli nonoaurally presented.

Tabl e 4

Each child was presented strip of tag board on which
the CV syllables were presented for the dichotic task. The

exam ne then pronounced each CV syllable wth the subject

repeating it orally. Al subjects received the follow ng
instruction, "ou will hear a word in one ear and another in
the opposite ear and it will sound like people talking at

the sane time." These sets of the 30 beats were given, one
condition involved free recall another involved directed
right ear report and third condition reflected directed |eft
ear report. The order of presentation was counter bal anced
for all six combination. Instruction was to report what 1is
heard in the right ear only. In addition, henasptial body

field was controlled for by having each subject nmmintain
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their lateral gaze to the external space to the right of

body md |ine.

Table 5

Sequence of six digits from1-9 were taken froma
random nunber table and those nore than two digit in
ascending order or with one digit appearing nore than twce
were elimnated. 61 sequences was selected and one was
randomy selected as the repeated sequence. Total of 80
trials with repeated sequence occurred every fourth trial
on the average. Prior to test <children wer einstructed. A
sequence was presented followed by 'now and the subject
reported the digit back as instructed. Subjects were given
practice trials and not allowed to use hierarchial grouping

but to report digits individually.

Digits were presented at approximately one per
second in a nonotone voice. The cue for recall followed the
last digit in the sequence by seconds plus or mnus one

second.

Table 6

The three tine conpression condition were presented
to each of the 20 subjects in a counter balanced order wth

the PBK 50 word test | presented first, test 2 second and
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test 3 last. Al tapes were presented in sound field at
32 dBSL. During test sessions, the listener was seated at
addition of 3 ft directly in front of |oudspeaker. The
standard set of instruction associated with PBK 50 word
list was adm nistered. Visual as well as auditory response

was used.

Table 7

Three tasks has used to determne effects of
conpeti ng nessages on performance. In task I child had to
verbally respond to an auditory question about an item on a
work sheet in front of him Task Il required non-verbal,
witten responses on worksheet to directions presented
auditorily. Task Ill was to present only witten stimuli to
which chil/d had to respond non-verbal, witten response to

itens on worksheet were required.

In tasks | and Il child had to attend to auditory
signal directdions preceeding tasks | and Il were "you wll
be doing some worksheet, voice wll be comng from four
speakers around you". Directions of task IIl were "You wll
be doi ng sone worksheet voices will be comng from speakers
around you. You do not need to listen to any of the voices

you w Il hear, don't pay attention to them

Tasks | and Il were performed under four |istening

condi tions:

- in quiet
- 0dB SINratio
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- +10 dB signal to conpeting |linguistic nessage
ratio
- 0 dB signal to conpeting linguistic message ratio
Task 3-4 conditions - in quiet
- with 14 dBSPL broad band whil e noise
- with 64 dBSPL |inguistic conpeting nessages

- with 74 dBSPL |inguistic conpeting nessages

Table 8: Pitch discrinnation

This test battery consists of 7 discrimnatory
tests. Each of the discrimnatory tests is conducted using a
constant psychophysical nethod with either 6 or 8 levels of
t he independent variable. A nodified alternative forced
choice presentation yielding three stimuli in all trials are
presented in sets of six steps in increasing difficulty.
Thihe first 6 tests in this battery use tones or tone
sequence as stimuli and include 72 trials. The seventh test

use CV nonsense syl abl e.

The standrad is a 1 kHz, 75 dBSPL, 250 nsec tone.
The val ue of the frequency increment range from 2-250 Hz, a
single tone | oudness. The standard is a 1 kHz, 250 nsec tone
at 75 dBSPL increnent in level rnage from0.5-8 dB. Single
tone duration: The standard is 1 kHz 100 nsec tone,

i ncrement range from 8-250 nsec.
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Pul se/train discrimnation

Standard stimulus on this [list consists of six
20 nmsec pulses of 1 kHz tone. These pul se tones arranged in
three pairs with 80 nsec between pairs. The tenpora
structure of sequence is varied by increasing the separation
bet ween nunber of lach pair from40 nmsec to 90 nsec. This
was done to detect the <changes in a repeated tenporal

sequence.

Enbedded test tone |oudness test: Subject attenpt
to detect difference in a sequence of tones that vary in
frequency from 300-3000 Hz. This has to detect the presence
of a fifth tone in a 9 tone sequence. The direction of all
tones except the fifth or largest tone was 40 nsec. The

duration of largest tone is varied from 10-300 nsec.

Tenporal order for tones

The task was to discrimnate the order in which two
tones were presented one of which was 550 Hz, other 710 Hz.
The duration of the two tones was varied from 20-200 nsec.
The tones presented without a gap between them and the paces
of tones are preceded and followed w thout gaps by a | eader

and tailer consisting of 100 nsec 625 Hz tones.
Syl | abl e sequence test

Speech analog to test 6 in whi ch listener

di scrimnates the syllables /fal/, /kal from /kal//fal when
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2 CV syllables are preceded and followed by the syllable
[fal, /pal, i.e. listener has to discrimnate /tal/,/fal,/lk/,
[pal from /fal,lkal,/fal;/pal duration vary from 75-250

nsec.

Table 9

After pure tone testing, tine altered sentences were
presented by a tape recorder at 70 dBHL. Each sentence was
presented once. The children were formalized with them All
children first heard the sentence presented at a norna
rate. Remmi ning presentation were counter-balanced between

groups for presentation rate and sentence test.

Tabl e 10

Materials: Pure tones of frequency of 500 Hz, 1000 Hz,
4000 Hz with duration of 500 nsec were recorded randomy in
sequence of 2,3,4,5 or 6 tones silent segnents of 500 nsec
separated the tones in the sequence so that presentation
rate was one tone/sec. There were 10 random sequences for

each set of 3-6 tones.

Non-1i ngui stic meani ngful: 500 nsec of 16 different
recorded environnent sounds randonml y as above. The
famliarity and recognizability of these 16 different sounds
were already determ ned sounds were knocking, telephone,

tooth brushing, water pouring, etc.
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Li ngui stic non- nmeani ngf ul : Nonsense syl | abl e
recorded at rate of 1 syll/sec by a female talker. Syllable
recorded in sequence of 2 syll, 3-6 syll. Again 10 sets of

each sequence were random ze. The syllables were conbination
of those consonants and those vowels containing features
whi ch appear to be differentiated early in phonological
devel opnent. 6 consonents /p/, [/b/, [ma/, [Inl, kI, [fl
presented in CV conbination with one of the followng five

vowels /el, lal, lil, Ixl.
Li ngui sti ¢ nmeani ngf ul

Common words that were neaningful, famliar and

nmonosyl | abic presented 1/sec 25 words in a sequence.

Subjects were presented with each of t he 16
envi ornnmental sounds prior to subtest. Each child was
instructed to renmenber the sounds but not to respond until a
right signal was given. The tinme between end of stinulus
material and signal was 5 sec. The respiration required has

to produce sound in sequence.
Table 11

The Pz has selected using tone pips at 65 dBHL
using odd ball paradign. Binaural tones were presented in

a random sequence with a 2 kHz target tone occurring 20% of
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the tine and a 1 kHz standard tone occurring 80% of tine at
a presentation rate of 1.1/sec with a rise and fall time of
5 msec and platead of 20 nsec. Filters were set to band pass
1 Hz to 100 Hz subject were instructed to keep a nenta
count of the number of target tones until 300 actifact free
trials were recorded. Each of the tests were admnistered

according to the published instructions.

El ectrode placenent: The two inverting electrodes
were placed on both nmastoids. A positive non-inverting
el ectrode was placed on the high prehead and ground

el ectrode kept at the vertex.
Table 12

| nterpersonal identification of sounds tested the
child's ability to judge ext er nal auditory stinul us
according to his own auditory range. Test required child to
determine if a word presented orally by examner has
phonetically correct or not. Atinuli picture was presented
visually sinultaneously with auditory stimuli. The direction
were, "I will nane the picture. Sonetimes | wll say it

wong. Tell me if | said it right". Eg. boy's picture.

| nt er personal conparator perception of sounds:
Tested child's ability to discrimnate betweemtwo simlar

sounds when presented by external source for this child has
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required to nmake a sane/different judgenment of minimal pairs
whi ch were presented orally by exam ner instructed. I will
say two words sonetine they will be sanme. Sonetinmes not tel

one if they are same or not. Eg. poy-boy.

| ntrapersonal identification of sounds

Conmpare his verbal response wth that produced
auditory nodel to «corerctly judge his own productions.
Hol ding pictures in front of the child exam ner asked "You

nane the picture and tell ne if you said themrepeat".

| nt rapersonal conparator perception of sounds

Child' s ability to conpare his own verbal response

with external source and to correct it. | will say the word
two tines then you say it and tell me if it sounds |Iike
m ne".

Tabl e 13

90 trials with 30 warmup trials, 30 with attention
forced to left ear and 30 to right ear. The children were
instructed to keep thei rhead forward and to nmmintain eye
fixation throughout the testing on a yellow dot that was
placed 60 cmin front of themon a card at eye level. A
assistant sat behind this card to note oral responsefo child

and to nonitor eye novenments. Prior to test, each child was
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shown a list of CV syllables on a sheet of paper. Children
were told they will hear two of these non-sense words in
each ear at the sane tine and they would be asked to report
the one they heard. Later children were instructed to report

words heard in right ear to right ear respectively.

Tabl e 14

All testing carried out in a double hailed auditory
test suite. The binaural fusion test consisted of three
listening conditions. In one condition (dichotic) t he
| ow pass band was delivered to the left ear and high pass
band to the right ear. In the second condition (diotic) both

the low and high pass band were delivered sinmultaneously

to each ear. A third condition (dichotic 2) was the
reverse of dichotic high pass band |l eft ear, |ow pass band
right ear.

In general testing was carried out to the procedures
reconmended by WPS test. The three item pratice set from
list of the WPI procedure the first item condition. The
tape recorded nonitoring has done from examner's side of
test while an assistant sat next to subject and mani pul ated
test materials subject were encouraged to respond wthin
5-6 intervals provided by original recording although it has

possible to stop the tape with a renpte control.
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Maski ng level difference were derived by nmeasuring
mar ked threshold for a 500 Hz tonal and narrow band noise
stimuli under a honophasic, reference condition and one
anti phasic condition in binaural honophasic condition, the
signal and noise were in phase in the tw ears. In the
bi naural antiphasic condition, the tonal signal was 180° out
of phase whil e narrow band noi se was in phase. The noi se was
presented in phase to the two ears at a level of 60 dBSPL
and subject has allowed to listen to the noise for 4-5 sec.
The 500 Hz tonal signal was then presented in phase at 55
dBSPL subject had to raise his hand. M.D was defined as the
di fference between the threshold obtained in the honophasic

to antiphasic condition.

Tabl e 15

ABR subj ect was seated in a confortable chair and
three silver cup electrodes were attached using a standard
el ectrode paste comonl y used. El ect r ode i npedence
mai ntai ned at or below 3000 Ch. dick stimuli produced by
applying 100/sec square noise to ear phone present ed
nonoaurally to each ear, simlarly to other ear. Tested at a
rate of 1.1 clicks/sec at an intensity of 60 dB above his
t hreshol d bi pol ar recordi ng nmade between vertex and nastoid
ipsilatered to stinulation with a controlled nmartoid as

ground. Latencies were neasured fromstinuli onset to vertex
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positive peak waves I, 111, V (absolute |atency) and between
peak of waves I|-11I, 11I-V, 1-V) (interwave |atencies) for
each ear.
Tabl e 16

Dichotic recall tasks of digit strings, word tests
and nonsense syllables followa simlar trend. These two
digits presented to each ear sinultaneously at 50 dBSPL with
a total presentation of 20 pairs. The subject had to recal
all digits in any order simlarly carried out for words and
nonsense syllables, etc. where they had to recall all words

and syllables in any order.

Tabl e 17

Tynpanonetry is the general termfor measuring the
flow of acoustic energy with an el ectroacoustic instrunent.
Achieving an air tight seal is the first step where the
patient had to relax the jawwhile the clinician lifts the
pinna up and back with one hand and inserts the probe wth
other hand. Once the ear 1is sealed, tynpanonetry S
performed according to the instruciton provided by the
manuf acturer which can be carried out manual |y or
automatical ly.

Tabl e 18
This test was a nmeasure of cortical functioning. The

test involves the use of CVC nonosyllabic words which are
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passed through a filter which rejects the energy above
500 Hz at FdB/octave. These words were presented nonoaurally

and the child sinply repeated the word.
Tabl e 19

In this task speech was speeded up but wth the

frequency factor held constant.
Tabl e 20

Each child received a practice trial in which they
were asked to tap wth one hand then to tap while reciting
t he nanes of vegetables. Dichotic listening task included
presenting each child with a strip of toyboard on which 6 CV
syl | abl es wer e present ed. Exam ner pr onounced each
syllable with the subject repeating after him Then he
received three practice trials followed with 30 pairs of

voi ced CV syl | abl es.

Tabl e 21

For speech in noise condition, NU 6 recordings was
presented through one channel of audi onet er, wth
si mul t aneous noi se through second channel. Attenuators of
the m xer and audi oneter were adjusted to produce an output
of 75 dBSPL and 60 dBSPL for the words and |inguistic

mar kers and speech spectrum noise (of the secondary factors
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are considered (order and word |ist) as nuisance variables.
The present investigation was a two facor design wth one
primary factior (marker condition) and secondary factor

(word list and order of presentation).

Maskers and the lists presented sinultaneously to
the subjects right ear. Each subject listened to all four
word lists and all four maskers. Qal response were

requested in addition to witten response.

Tabl e 22

Here the sentences devel oped by Carrow (1981) were
used because of the contrasts represented and then
acceptance as a standardized test of auditory discrimna-
tion. The 30 sentences each contrast one phonene that is
critical for recognition to occur. They represent, "
sounds usual ly substituted or confused by children who are
learning to talk or who have articul ation di sorders. Subset
B of the carrow auditory visual abilities test contains
t hose 30 sentences along with pictures depicting the stimul
and a training session. The children had to listen to these
sentences and respond to the correct phoneme spoken by the

t hear api st .

Tabl e 23

The rates included two conditions, i.e. conpression

and expansi on wherein the stimuli was presented on the slide
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projector and acoustic signal generated by it started the
t ape recorder.

1. The first slide was presented nmanual |l y

2. Acoustic signal generated to start tape recorder
3. At onset of spoken stinmulus
4. Subject given tine to indicate sel ection.

Tabl e 24

The logic used of the CEs test is based upon a
simlar nodel of the SSW The non-verbal stinmuli used were

envi ronment al sounds.



