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CHAPTER |

| NTRCDUCT! ON

Man acquires his know edge of the external world
through his sense organs. There are a vast nunber of phy-
sical stimuli inpinging on the sense organs at any given
tine. Therefore it is very difficult to attend to al
aspects of the many stimuli with the sane degree of aware-
ness. So the individual learns to discrimnate anong those
varied stimuli and attends only to a selected set of stimuli.
Sel ecti on depends upon many physiol ogi cal and sonme psycho-

| ogi cal factors.

Broadbent (1958) examned the psychol ogi cal necha-
nism that determne how an individual handles conflicting
sensory inputs. Ho suggested that the major factors deter-
mning the selection of a particular stinulus were intensity,
bi ol ogi cal inportance (position of the stimulus in a hier-
archy of patient's needs) and novelty i.d., the degree to
which the stinmulus differs from the preceding stimuli.

The fluctuations in attention fromone stimilus to other
depend to a great extent upon conditions within the indivi-
dual, WViz., his general health, his interest in the task
and strength of his notivation for maintaining attention

(Vernon, 1962).



The physiol ogical factors nmay bo either tenporary
or permanent. For instance, fatigue, a physiological change
nmay tenporarily depress one's ability to discrimnate anong
the varied stimuli that are inpinging on his sense organs.
However, after a short period when he is free of fatigue,

the person is able to performat an optinumrate.

Failures in perception and discrimnation of
sensory stimuli may also be due to sone pernanent physiol o-
gical changes within the organism Blindness or deafness
of various degrees either in the sense organ or anywhere
in the central nervous system are exanpl es of pernanent
changes. A nmajority of individuals with such pernanent

changes often fail to performat an optinum | evel.

The sel ected sensory data by an individual under
speci fi ed physi ol ogi cal and psychol ogi cal conditions wil
then be interpreted in the central nervous system This
results in our perception of those sensory events and ot her
irrel evant sensory events are ignored. The selective nature
of attention received nuch attention from psychol ogi sts

since a long tine.

These irrelevant events which belong to different
sensory nodalities may be either verbal or nonverbal in

nature. From everyday experience we find that nornal
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I ndividuals are able to attend to a task of their interest
i nspite of these environnental distractions. Pathologica
cases on the other hand experience greater difficulty in
sustaining their attention upon a given task in the pre-

sence of distracting stimuli.

Ainical Audiology is one discipline where attend-
ing to a stimulus in the presence of irrelevant events has
been need to detect pathological conditions in the auditory
system Specifically, conpeting nessage speech audionetry
whi ch enpl oyed verbal nessages along with test stimuli thus
came to replace the traditional speech audienetric procedures.
| npetus for the devel opnent and standardisati on of conpeting
nessage tasks was gained only after 1950's when the clinicians
realised that in our environment it is conflicting speech

rather than noise that we conme across nost often.

The conpeting nessages used so far in the audi ol ogy
clinics ranged fromnonverbal stimuli such as narrow band
noi se, broadband noi se, anplitude nodul ated filtered noise
to partially verbal such as noise from a cocktail party,
froma cafeteria and recorded sanples of babbles. The nore
recently used stimuli were conpeting speech nessages,
sentences spoken by one to several speakers talking siml-
taneously. The nost commonly used test stinmuli were
PAL PB - 50 nonosyl |l abic words or the synthetic sentences

(Speaks and Jerger, 1965). Tests making use of these



stimuli were successfully enployed for various purposes in
the clinical evaluation. They nave been enployed in the
detection of anatomcal site of lesion in the auditory
system A nmajority of these tests were |abelled as dichotic
listening tests. The stimuli were presented binaurally and
it was central integration of speech that was being tested
rather than sinple discrimnation ability (Bocca, 1954, 1956 :
CGol dstein, 1956 : Qeiner and Lafon, 1956 : Calearo, 1917 :
Calearo and Qmthi, 1956 : Matcher, 1958 : Hellema, 1960 :
Qiros, 1961 and Tillman et al, 1966 : Kinmura, 1961, 1963 :
Fel dman, 1962 : Kats, 1962, 1963, 1968 : Jerger, 1964).

It was possible to assess the real social handicap
of individuals with sensory neural hearing |oss through the
use of conpeting nessages along with traditional discrimna-
tion tests. dinicians were better able to differentially

di agnose the clinical population using these tests.

Conpeti ng nessage tasks have been proved as
efficient clinical tools in denonstrating the differences
in performance of different hearing aids and also in
determning the relative efficiency of binaural hearing
aids as conpared to the nonaural aids. (Jerger, Speaks and

Mal mgui st, 1966 : Chappel et al 1966 : Dirks, 1966).
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The influence of content of conpeting

upon the perception of test stinuli was not stud-
tensively until recently. Controversy existed as to whe-
ther the semantic and norphol ogi cal content of conpeting
nmessage shoul d be given inportance or not. D rks and
Bower (1969) Brandt and Stewart (1969) denonstrated that
it is the masking spectruns rather than the senantic
content of the conpeting nessage that is inportant.
Tramrel and Speaks (1970) Kacena and Tillman (1974) how
ever questioned the findings of Drks and Bower (1969).
It has been suggested by the latter investigators that
the conplexity of test stimuli or the prinary nessage
should also be considered as an inportant variable in
determning the masking effectiveness of conpeting

si gnal s.

So far the role of native |anguage as an i nde-
pendent variable in a conpeting nessage task has not been
studied. Specifically, whether the conpeting nessage is
in the native |anguage or in the second | anguage has not
been studied. Such a study is highly relevant in countries
like India, where multilingualismis very common. Enpirica
evidence is available to show that ajditory discrimnation
in better in native |anguage. Thin fact was said to be
true even in instances of |anguage interference due to
sone pathology in the central nervous system such as

aphasi a.



The present study which requires the subjects to
be familiar with the languages of primary as well as the
competing messages of the discrimination test, will then
be of much use in testing bilingual subjects as well as
in hearing aid evaluation.

The present study was designed to answer the following

guestions:

1. Will there be any difference in the
intelligibility scores between sub-
jects who were required to respond
to test stimuli presented in their
native language and those who were
presented with test stimuli in
their second language under compe-
ting message situation?

2. Will various signal-to-noise ratios
have differential effects upon in-
telligibility of both groups of
subjects?

3. Will there be any interaction effect
between the variables; language and
singal-to-noise ratio?

Definition of the terms used:

1. Native language was defined as the first language

or mother-tongue which the subject learnt at home from



his parents.

2. Second language is the |anguage which the subject
acquired either along with the nother-tongue or after

having | earnt the nother-tongue.

Proficiency in each |anguage is defined as
a mninum score of seventy on achi evenent tests which
covered both expression as well as aural conprehension

skills in nother-tongue and second | anguage.

3. Primary nessage was defined as test stimuli to which

the subject was required to listen carefully and respond.

4. Conpeting nessage consisted of sentences presented
simul taneously with the prinary nessage, which the

subject was instructed to ignore.



CHAPTER ||

REVI EW O LI TERATURE

Besides the work on masking and intelligibility
of speech, there are other aspects of auditory perception
which received attention only during the last tw decades.
One of themis auditory discrimnation under conpeting
nmessage situation. The available research pertaining to
this topic is reviewed in this chapter. The nmaterial has

been organi sed under two mai n headi ngs, vis.

1. Studies in which noise is used as conpeting signal;

2. Studies in which verbal stimuli are used as com
peting signals.

STUDIES ON NA SE AS COWPETI NG Sl GNAL

Several studies on binaural intelligibility of
speech and localisation have presented test materi al

agai nst conpeting sounds.

H rsh (1948) conpared the nonaural and binaura
threshol ds by presenting both the tone and the noise to
both ears, but altering the phase relations between the
stimuli. The tone was always presented in phase and the
noi se, always out of phase through the earphones. The

bi naural threshold for hearing the tone was | ower when



one sound was in phase and the other out of phase, than
when both were in the same phase relationship. This

effect was greatest at low frequencies (Hrsh, 1948).

Li cklider (1948) and Kock (1950 conducted
simlar experinents and reached the same conclusion i.e.
a difference in the apparent |ocalization of the speech
and noi se sources nake understanding of the speech nore

easy.

The above described investigations were nore
theoretically oriented and did not offer nmuch help to the
clinicians. One of the first experinents conducted in the

clinical setting was that by MIler, Heise and Lichten(1951).

Intelligibility of speech was neasured in the
presence of w de band random noise. Context of the test
material was varied and its influence on intelligibility
scores was observed by the investigators. Two nornal
heari ng subjects who were famliar with the design and
theory of this experinent served as subjects. Three diffe-
rent kinds of test naterials were used. They were (d) digits
fromzero to nine, (b) Sentences, constructed at the Harvard
Psycho-acoustic Laboratories and (c) Nonsense syl |l abl es,

t hose published by Egan (1948). The talker nonitored his

spea-king level with a VUneter. The signal-to-noise ratio
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was varied by holding the average voice |evel constanta
and changing the level of the noise. Required |evels

of signal-to-noise ratios were thus produced. (-18 -12,
-6, 0, +6, +12 and +18 dB). The overall acoustic |evel
of voice at the listener's ear was approxi mately 90 dB
SPL. Testing was done nonaurally through earphones.

Results indicated that

1. Amwng the three types of test material enployed,
nonsense syllables were found to be nost difficult to
percei ve. They needed higher signal-to-noise ratios for
50%intelligibility, conpared to the other tw types of

test nmateri al ;

2. The snaller the size of the test vocabulary, the

easier it was to perceive the words;

3. Aword is harder to perceive when it is presented by

itself than when it is presented as part of a sentence.

MIller, Heise and Lichten (1951) concl uded that
for a given signal-to-noise ratio, the listeners receive
a given amount of information per second. Articulation
scores can be predicted for different types of test naterial

on the basis of the average anmount of information needed to
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receive each type of test itemcorrectly. The relative
anmount of information necessary per itemis a function of
the range of alternative possibilities. As this range

I ncreases, the anmount of information necessary per item
al so increases and so, the noise |evel nust be decreased

to permt nore accurate discrimnation.

The criticisns against |live voice presentation
of the test material hold good for this study also. The
acoustic characteristics of the three types of test naterial
enployed in this study being very different, it is obvious
that maintaining a constant |evel throughout is rather
difficult. Any shift in the acoustic level at the ear of

a listener changes the signal to noise ratio considerably.

Several clinicians have used speech in noise in
an attenpt to inprove the efficiency of W22 word lists to

differentiate anong various auditory pathol ogies.

Harris (1960) said that sinply adding white noise
to speech (test material) should not inpair discrimnation
score severely. Adding a second factor such as sensori -
neural pathology results in nmarkedly reduced ability to

di scrimnate speech.
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Sinmonton and Hedgecock (1953) wused noise alongwth
PAL-PB-50 test material and found no difference in discrim-
nation scores between normal hearing subjects and those with
conductive hearing loss. Patients with sensorineural hearing
| oss however, showed reduced discrimnation scores. Palva
(1955) corroborated S nonton and Hedgecock's findings and
stated that discrimnation in noise may be useful in the

di agnosi s of perceptive deafness.

The fact that sensorineural hearing |oss cases
experience extra masking in a noisy environnent is well illu-
strated in the follow ng statenent by Jerger, Tillnman and
Pet erson, (1960); when a given narrow band of noise is
adjusted to equivalent effective levels for the normal ear
and the ear with sensorineural loss, the inpaired ear will be
masked excessively in the frequencies both above and bel ow

t he noi se bands.

Cooper and Qutts (1964) described the changes
that occured in the slopes of articulation curves in the
presence of noise. Normals as well as patients with sensori -
neural |oss were included as subjects in this study. The
normal hearing group consisted of sixteen subjects who were
selected on the basis of a puretone screening test at 10 dB

HTL from 125H% through 8000 Hz. The hearing inpaired group
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conprised of fiteeen subjects who were selected based on the

criteria as nentioned bel ow

a) Sensorineural loss as determned by puretone audionetry,

b) SRT in the test ear between 20 dB and 60 dB HIL.

c) Dscrimnation score in the test ear of 65% or better.

In addition, all the subjects were required to undergo a nedical
examnation. Hearing inpaired group was restricted to those
with no active pathology such as Menierer's disease. Twelve
out of fifteen subjects were old enough that presbycusic in-
vol verent was |ikely. The speech signals consisted of tape
recorded versions of ADW- 1 (Hrsh et al 1952) and NU 6
(Tillman et al, 1966) test lists. The stimuli were recorded
by a male. Tape recordings nade in a high shcool cafeteria
served as noise source. Test tape along wth noise super-

i nposed on it was played on a tape recorder (Arpex nodel, 350).
Signals were then transferred to a two track test tape using
a second tape recorder (Anpex, 602) which was connected to a
speech audioneter. (Gason-Stadler, nodel 162). A 1000Hz

calibration tone preceded each |ist.

Discrimnation scores were obtained with the speech
| evel held constant and the noise level varied to produce
desired signal-to-noise ratios of 0 dB,+ 4 dB, + 8 dB and

+ 12 dB. For nornal hearing group the speech was held
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at a level of 50 dB HTL. Back subject in the inpaired groap
was tested in quiet at 40 dB SL (re: SRT). Test nateri al

was presented at 40 dB SL for this group.

Statistical analysis of the data reveal ed that
there is systenmatically inferior performance for the inpaired
group as the signal-to-noise ratio was decreased. The diffe-
rences in variability in scores between the gronps and the
| arger decrenent of perfornmance for the inpaired group
suggested that sonething nore than a sinple nmasking effect
operated to reduce the levels of performance in the inpaired
popul ation under noisy listening conditions (CGooper and Cutts,

1964) .

The reference curves for nornal hearing group
(their performance in quiet) would have allowed a better
conparison of that data with their performance in noisy
situation. The nmasking effectiveness of the noi se enpl oyed
In the study is highly questionable if one considers the
gross differences in tenporal patterns of the test material

and the noi se.

The first of the multiple choice tests in which the
test itens were presented in noise was the Mdified Riyne Test

or MRT, devel oped by House et al (1963, 1965). This test was



15

anodified font of the Rhynme Test (Fairbanks, 1958). Test
materials in both the tests consisted of rhymng English
nonosyl | abl es. Noi se was not used in Fairbank's test (1958).
The MRT was however, presented to a group of normal |isteners
at varying signal-to-noise ratios ranging from- 10 to +30 dB
in steps of 10 dB. In developing the test material House

and his associates took no strict account of either word
famliarity or phonetic balance. The subject was given a
response sheet containing 300 itens, arranged in six colums
of fifty words each. For each stimulus word, the subject
selected a response fromthe six alternatives. Qher details
regardi ng the experinental procedure were not nentioned.
House et al (1963) reported that various forns of this test
were statistically equivalent and that practice effects were
negligible. Kryter and Witnman (1965) conpared the perfor-
mance on MRT with that of test using PB - 50 (Egan, 1948) of
the same |isteners. These investigators concluded that MRT
was distinctly less conplicated in admnistration and scoring
and was not so demanding a task as that presented by the

PB- 50 test in so far as word intelligibility in noise was

concer ned.

In the studies reviewed so far, the investigators
used noise along with the traditional test material wth an
intent to inprove their diagnostic efficiency. Enphasis was
not given te the assessnent of social handicap of hard of

hearing i ndi vi dual s.
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Kryter, WIllians and Geen (1962), Kryter (1963)
and Harris (1965) hate denonstrated that the presence
of noise in the listening environnent differentially
affects the subject's performance. Mst of the spoken
comuni cation takes place in noise and thus neasurenent
of speech discrimnation in noise is nore valid(Kruel

et al 1968).

An attenpt was therefore nade by Kruel et al (1968)
to adapt the MRT test for clinical use. These investigators
felt that the format and test itens of MRT were sinple
enough to be used wth a wide range of clinical population
and when used w th nmasking noise, this test would be
capable of rank ordering the patients with respect to

their everyday listening ability.

Test itens, same as those used by House et al
(1963, 1965) were recorded by two nmales and a fenal e.
Each person uttered all the 300 words in the test voca-
bulary. The recording was done in a prefabricated double
wal | ed room using a taperecorder (Anpex nodel, 351).
An inter-stinmulus duration of 3 seconds was given so
that the listeners could view the six alternatives of
a nultiple choice ensenble prior to nmaking a sel ection.
The speakers nonitored the level of their voice by

nmeans of a VUneter. A 1000Hz tone and a ten second
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sanpl e of nmasking noise was recorded as calibration signals

at the beginning of each tape.

The noise was mxed electronically wth the out-
put of the tape recorder to produce three signal-to-noise
ratios (+30, -10 and -5 dB). UWsing nornmal |isteners noise
| evel adjustnents were nade so as to produce three |evels
of discrimnation scores, approxinmately 96, 83 and 75%

correct response for the three speakers.

Thirtyei ght young male and femal e coll ege stu-
dents with nornal hearing served as subjects in this study.
Al the subjects had 15 dB or better HIL (1SO 1964) at
500, 1000, 2000 and 3000 Hz. They had 25 dB or better HIL
at 4000 and 6000 Hz. The conbi ned speech and noi se were
presented from a tape recorder (Anpex, 351) which was
connected to a Mxer and then to one ear phone (HA-10 phones).
Contral ateral masking was presented to the other ear from

a second noi se generator.

Kruel et al (1968) suggested that it was possible
to accept cut off levels of performance, tw or nore stan-
dard devi ations bel ow the general nean scores (obtained
with normal s) should provide conservative points bel ow

whi ch abnornmal performance is indicated, i.e., they
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suggested that performance falling below 90, 70 and 60%
correct for the three signal-to-noise ratios and the
suggested levels (+ 30 dB or 96%- 5 dB or 83% and -10 dB
or 759 respectively should be considered abnornal. The
ass of these scores for a speaker gives not only an index
of patient's difficulty with speech discrimnation in

noi se, but differentiates the performance for increasingly
difficult listening conditions. Many patients with sen-
sorineural pathology may perform reasonably well in
relatively quiet (+ 30dB condition) but wll experience
significantly great difficulty as the noise |level increases.
Patients with conductive hearing | oss, on the other hand,
will performat or near the predicted performance |evels

for all the three conditions.

This proposed test is still undergoing clinical
validation. Mre data on discrimnation scores of patient
popul ation is necessary before this test.can be accepted

as a diagnostic tool.

Still another test which purported to eval uate
the social handicap of hard of hearing patients was that
proposed by Goen (1969). Hs test consisted of free-
field presentation of speech at 65 dB SPL, through a

| oud speaker at a distance of one neter in front of the



19

testee. Primary speech consisted of neani ngful nono-
syl l ables recorded on a tape by a trained nal e speaker.
Noi se having a spectral distribution of an average
cocktail party was used. The level of this noise
could be adjusted in steps of 5 dB (re: Speech Level).
The noise was presented constantly through two | oud-
speakers kept at the ear level of the subject. Signal-

to-noise ratios of +10, 0 and -5dB were enpl oyed.

Forty patients with presbycusis served as
subj ects. Age range of those subjects was between 62
and 81.8 years with an average of 73 years. A group of
normal subjects was also tested. Citeria used to select
this group and other details of experinental procedure

were not menti oned.

The social handi cap of an average presbycusic
snbject was clearly expressed in his rapidly declining
phonene di scrimnation score which was revealed in this
I nvestigation. The decline was gradual. |f the anbient
noi se reached speech levels and surpassed it, his scores

conpared unfavourably with those of normal |isteners.

The constant presentation of noise fromfixed
| ocations in the test room does not represent the real
life situations which the patient encounters. To this

extent, the validity of this test may be questi oned.
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In addition, the patient popul ation consisted of pres-
bycusics only. So the concl usions cannot be generali sed

to ot her pathol ogi cal groups.

Keith and Talis (1970) tested ten nornals and
twenty subjects with presuned cochlear hearing inpair-
ments in quiet and under different signal-to-noise ratios.
G D W22 word lists and white noise were used as stimuli.
The nornmal hearing listeners had 10 do HIL from 230 Hz
through 4000 Hz for air and bone conduction testing and
a negative SISI score of 20% or |ess. They had discri-
mnation score of 98%or nore in quiet. The hearing
I npai red group had high frequency sensorineural |o0ss
with puretone thresholds higher than 25 dB at all fre-
guencies. They had a positive SISI score of 60% or nore
and a discrimnation score of 90%in quiet at 40 dB SL.
Reordings of OD W22 lists by Hrsh were used. D scri-
m nation scores were obtained at -8 dB, O dB and + 8 dB
signal -to-noiseratios. Bcltone 15 cx audioneter,
Bekesy audi oneter (G ason-Staler Mdel, E 800)- and
a second speech audioneter (G ason-Stadler Mdel, 162)
were used in a tw room setting. The stimuli were

presented through earphones (TDB - 39).

The results indicated that the difference in

discrimnation scores for both the groups in quiet
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was not significant. However, as signal-to-noise ratio

changedfrom+8to-8dB, thedifferenceincreasedsignifi-

of

cantly. Keith end Talis (1970) concluded that the use
white noise alone mxed wth seech does not seem

to add further diagnostic information because of extremne
variability in discrimnation scores obtained in the

presence of noi se.

Young and Herbert (1970) reported a different
I nvestigation in which effects of ipsilateral and contra-
| ateral presentation of nmasking noi se on speech was st u-
----- Seven nornmal hearing subjects, sixtyfive patients
with unilateral sensorineural hearing loss and fifteen
cases with bilateral symetrical sensorineural hearing
| oss were enpl oyed as subjects. Puretone testing was
done using an audionmeter (Anplivex-81) and Speech
Reception Threshold and discrimnation scores in quiet
as wall as in ths presence of various signal-to-noise
rati os ware obtained using a speech audi oneter (G ason-
Stadler, Mddel - 162). The signal-to-noise ratios used
were - 30 to + 30 dBin steps of 5 dB. Stastical ana-
| ysis reveal ed that normal subjects yielded discrimna-

tion discrimnation scores greater than 70% when the
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signal -to-noise ratio was + 5 dB an higher. The score
was |less than 50% at signal-to-noise ratio of - 20dB
and less. This was true when speech and noi se were
mxed and presented nonaurally and when speech was

presented to one ear and noise to the contral ateral ear.

The unilateral hearing |oss subjects required
signal -to-noise ratio of about 10 dB and hi gher than
normal subjects to achieve discrimnation scores equi-
valent to nornal s whenever speech and noi se were presented
to the inpaired ear. But when speech was given to the
normal ear and noise to the inpaired ear signal-to-noise

ratio of only 5 dB was required for equival ence.

For subjects with bilateral symretrical sen-
sorineural hearing loss, the effect of signal-to-noise
ratios were simlar to those for the nornal subjects.
These results gave further support to the contention
that the noisy environnent affects the sensorineural

group nore adversely than it does the normal group.

The phonetically bal anced nonosyl | abi ¢ words

(PAL PB - 50 words) and the rhymng nonosyl | abi ¢ words
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It can be said conclusively fromthe above
study that normal subjects do not exhibit any difficulty
in listening environments that are relatively |ess noisy.
As the signal-to-noise ratio is increased gradually,
they do experience considerable difficulty in understand-
Ing speech. Al so, speech as conpeting signal has nore

adverse effects on perceiving speech than does noi se.

STUDI ES ON SPEECH AS COWPETI NG SI GNAL

Though the use of speech as a conpeting
message in clinical setting is conparatively recent,
several experinents were conducted prior to 1940's in

this area.

MIler (1946) neasured the discrimnation

ability of nornmal hearing listeners in the presence of

a babble of voices. PB - 50 nonosyllabic words were
used as stinmuli. The conpeting nessage consisted of
two, four, six and eight voices speaking simltaneously.
The intelligibility function becanme nmuch steeper in the
transition fromone voice to tw voices. About 7 dB
reduction in nmasker level was required to maintain a

discrimnation score. Further transition to eight
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voi ces or to continuous white noise itself produced an

I ncreased masking of only three and four dB respectively.
Pol l ack and Pickett (1958) supported MIller's (1946)
findi ngs.

The detrinmental effect of conpeting signal may
be expected to be |low as the tenporal characteristics and
the semantic content of the babble of voices was very
much different from that of primary nessage. Perhaps no
one voice in the babble was intelligible to disrupt the

perception of primary nessage.

e of the earliest findings and one that agrees
w th everyday experience is that it is harder to understand
two nessages arriving simultaneously than tw nessages
presented in succession. Broadbent (1952)conducted several
experiments to study the variables affecting the perfornance

in selective |listening tasks.

The first experinment conducted by Breadbent (1952)
considered the effeet of various instructions on perfornmance.
A set of questions about a visual display were recorded.

Each of the fine nunbered sections of this display carried
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a famliar geonetrical synbol such as a circle or cross.

Questions of the type "Is there a cross in section tw?"

were used and the listeners were asked to answer 'yes

or 'no'. Wen the questions were asked in the nornal
manner, nost listeners could rapidly achieve a perfect
score. |If, however, the questions were asked simnulta-
neously great difficulty was reported. The two voices

whi ch asked the questions were given nanes and the expo-
rimenter announced for each pair of questions which voice
was to be answered. The experinenter gave this indication
either before or after the questions were asked. The
fornmer condition produced better results than the latter.
It follows from these results that sone nmechanismw thin
the listener discards part of the infornmation reaching

his ear. The information discarded varies with the
experience of the listener. The peripheral mnmechani sm does
not nmeet these requirenents. |t certainly discarded part
of the incomng information, but the part discardec is
determned by intensities and frequencies of the sounds
present. Consequently a visual signal could only influence
maski ng by sonme adjustnent of the seneory organ which woul d
alter these paraneters. In this experinent two questions
were asked at once and both sets of sounds thus reached
the ear at the sane tine. The difficulty in attending to

one question may be attributable to peripheral masking.
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Broadbent (1952) conducted another experi nment
to rule out the possibility of peripheral nasking. Each
guestions was prolonged so that the gaps between the
words becane longer. It was then possible to fit each
words of one question into a gap between two words of the
ot her question. For exanple, two questions were heard as
"Isis the ny cat aunt on in the mat?" It is harder to
answer the question 'Is the cat on the mat?' when it forns
part of such a junble of words. Yet no nasking was present
here. Odinary spoken English was not used in this expe-
ri ment because the transition probabilities between the
words would clearly be upset by inserting words from a
different question. For exanple, in ordinary english
the probability of hearing the word's is' tw ce in succession
Is alnmost negligible. It has been experinentally established
that the probability of a listener hearing a word correctly
varies with the probability of that word occuring in that
particular situation(MIller, Heise and Litchen, 1951).
The alternating words from both the nessages woal d con-
sequently disrupt the subject's speech habits if ordi-
nary spoken English was used. Broadbent (1952) solved
this problem by enploying code nanes like G D O and

Turrent to the two voices which asked the questions.
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The questions were framed so thai the code 'circle cross

two' neant 'Is there a circle and a cross in section tw?

Thirty normal listeners were divided into five
groups. Age range of the subjects was between 19 and
30 years. In the first sequence, both voices asking ques-
tions started synchronously and the listeners were to
answer only one of the two. In the second sequence, the
second question cane only after the first one ended and
the listeners were to listen to both the questions.com
pletely, before answering the required one. In the third
sequence, the listener was inforned as to which voice
was to be answered. Qherwise it was simlar to that in
second sequence. In the fourth sequence, the two voices
alternated each other speaking different words of both
the questions. The fifth sequence was simlar to that
I n sequence four except that the subjects were instructed
as to which voice was to be answered. Results indicated
that -
1. Listening to a nessage spoken by one speaker through-
out was easier than that spoken by two speakers alterna-
tely; (2) It was easier to respond to two nessages which
occupy different periods of tine than two which occupy
scattered portions of the sane tinme period; (3) Irrele-

vant nessage affects the performance significantly
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when it occurs between sections of a relevant nessage as
conpared to presenting such speech before or after the
rel evant nessage; (4) Listening to nessages spoken by
one speaker was easier when the conpeting nessage was
spoken by a different speaker than when both prinary
(relevant) and conpeting (irrelevant) nessages were spo-

ken by the sane speaker.

These results suggest that human nervous system
Is limted in its capacity to handl e nessages arriving
si mul taneously and hence selects only part of the input
Information for analysis and response. The cues which
are effective in allowing selection are the general phy-
sical characteristics of the nmessage. For exanple,
frequency spectrum the intensity, the spatial |ocaliza-
tion (Broadbent, 1952, 1954 : Spieth, Qurtis and Wbster,
1954). In the absence of such distinctions between the
nessages, sone selectivity of response appears to be
possi ble on the basis of transitional probabilities bet-

ween words( Cherry, 1953).

Broadbent (1952) quoted several other investi-
gations (Poulton, 1953 : Peters, 1954 : \Wbster and
Sol onon, 1955 : Triesman, 1961 : Deutsch and Deutsch, 1963)
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in support of his findings. After saving reviewed al

t hese experinents on selective listening. Broadbent (1952)
concluded that (1) some central rather than sensory factors
are involved when two nmessages are presented to the ear
simul taneously; (2) the rate at which the information
reaches the ear was inportant. Two nessages which

carry little information stand a better chance of

being dealt with simultaneously than two nessages which
carry much information and (3) when sone infornation

must be discarded, it is not discarded at random

These findings |led Broadbent (1952) to propose
a general theory of a selective filter operating at a
central stage in the nervous system between reception and
response. (Details of this so called "Filter theory

are available in p. 90 ).

In these experinents, criteria for choosing
subj ects, presentation |level of the nmessages, context of
the test material and test environment were not speci-
fied. The experinments were done with normal subjects
and hence the results cannot be applied to a clinical

popul ation wi thout further studies.
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Conpeti ng Message tasks in the eval uation of
sensori neural hearing Toss patients:

Speech was used as conpeting signal in the
clinical set up only after 1950's when the clinicians
becane aware that in dealing with sensoryneural |oss
patients, one is not justified in testing the patient 's
discrimnation ability in quiet or in the presence of

noi se.

Carhart (1955) stated that since everyday
envi ronnent contai ned fluctuating backgrounds rather
than steady ones and since it is often speech as com
peting signal that we cone across, a second talker
should be added to the conpeting speech nessage rather
than noise. In three of the experinents conducted, he

made use of speech as conpeting nessages

Pairs of words were spoken sinultaneously
by different speakers. The two words in each pair were
I dentical except for the final consonant. The |isteners
were required to identify the words spoken by one of the

speakers. This test proved relatively inefficient in
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estimating the discrimnation ability of sensorineura
patients in taxing listening environnments. [|n another
experinment, Carhart nade use of short sentences, each

an instruction spoken while the speakers were readi ng

al oud continuous discourse. This test was found to be
nore useful as a research tool rather than a clinical
one. The third test consisted of nonosyllabic words

as test itens on which sentences were superinposed.

These two trains of material were recorded on separate
channel s of a nmagnetic tape recorder. This test was
found to have nore advantages over the other tw in that,
1) it allowed the examner to choose whatever ratio of
test itemto conpeting nessages he w shed, i.e., the
exam ner could change the test difficulty at wll;

2) it could be used in sound field or it could be pre-
sented through earphones as a dichotic test and, (3) the
two signals could be mxed in a single channel to create
a nonaural test of discrimnation under conpeting signals

(Carhart, 1958).

Osen and Tillnman (1968) denonstrated experi-
mentally that taxing listening environments seriously

affected the conprehension of sensorineural hearing |oss
cases than the normal, hearing group. D scrimnation
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scores for nonosyl |l abic words were obtained with a nornal
hearing group and a group of eighteen patients wth sensori-
neural hearing |oss. Conpeting speech nessage was presented
at different signal-to-noise ratios. D scrimnation scores
in quiet were conpared with those in conpeting nessage si-
tuation. Results indicated that nornmal hearing group achieved
scores on the order of 90% or better even in the nost diffi-
cult listening situation (at signal-to-noise ratio of +6dB)
The sensorineural group also achieved a score of 85%in
quiet, but under + 6 dB signal to-noise ratio, which is
essentially nontaxing for a normal hearing individual, these

patients achi eved 60% only.

The nature of conpeting nessage and other details
of experinmental procedure were not reported. The sensori -
neural group were not differentiated on the basis of age or
discrimnation ability in quiet. This should have been done
as the conposition of the sensorineural group, m ght have

affected the scores uniquely.

Carhart (1969) conpared the intelligibility fun-
ctions of a group of nornmals and conductive hearing | oss

patients with two groups of sensorineural hearing |oss.
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one group of sensory neurals had discrimnation score of
80%or greater where PB words were presented in quiet.
The other group had |ess than 80% score for the sane

sti mul us.

The NU Auditory test Nbo.2 was admnistered to
all subjects at signal-to-noise ratios of +12 dB, +6 dB,
0O dB and - 6 dB daring nonaural direct and nonaural in-
direct conditions. The primary nessage was generated at
alevel of 26 dB SL ( re: SRT). Test material along with
conpeting sentences were presented through |oud speakers
positioned at 43° a rinmuth. The tape output was connected
to an anplifier so that one channel activated one |oud
speaker at a time. The listening condition was terned
nmonaural direct, when the primary nessage cane from the
| oud speaker on the side of the subject's open ear while
the conpeting nessages cane fromthe other side. These
relations were reversed in nonaural indirect condition.
Signal -to-noise ratios were estimated taking into account
the head shadow effect. The intensity of all signals was
specified in terns of SPL of an equival ent speech spectrum
noi se, neasured at the position to be occupied by the

subj ects head.
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Statistical analysis revealed that the interference
function of six normal hearing subjects closely followed
the reference function through the nonaural indirect Ii-
stening shifted slightly unfavourably. The interference
functions for the six conductive |oss cases also were
close to the reference function. Thus their behavior
when listening to words agai nst conpeting nessages was
simlar to that of normals when presentation |evels were
the sane for both the groups. The sensorineural group,
however, exhibited interference function that was narkedly
displaced to the poorer side. This relation signified
that there was an interaction between the conplexity of
listening situation and hearing inpairnent. It was as
t hough the conpeting nessage had acquired 12 dB nore

maski ng.

The semantic content or neaning of the conpe-
ting nmessage was not taken into account in discussing
the results. There was no informati on about the tem
poral characteristics of the conpeting sentences in

relation to that of prinary nessage.

Tillman et al (1966) conducted a simlar expe-
rinment and corroborated the findings of Carhart et al (1969).
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The sensorineural bearing |loss subjects in Tillman's
study behaved as though the conpeting nessage was

14 dB higher in its nmasking efficiency.

Additional data reported by dsen and Carhart
(1969) lends support to the contention that sensory
neural hearing |oss cases suffer excessive masking in
difficult listening environnments conpared tonornal

subj ects or conductive hearing | oss group.

These investigators used the experinental pro-
cedure simlar to that of Carhart et al (1969) except
that OMC word lists of NU 20s test was used instead of
the NU 2 test. These ONC words were generated at
-20 dB SPL in a sound field with the conpeting sentence
12 dB weaker thus yielding a nomnal signal-to-noise
ratio of + 12 dB. An artificial head was inserted into
the sound field at a point corresponding to that occu-
pied by the subject's head. A condenser m crophone was
mounted at ear |level on each side of the dummy head.

The output of each mc, after appropriate anplification,
fed a dual channel tape recorder. This arrangenent
allowed to create the nonaural direct and indirect
listening conditions. Signals were then presented to

t hrough earphones (TDH 39) to four groups of subjects.

They were 12 nornal hearing subjects, 12 presbycusies

12 sensorineural cases and 9 conductive |oss patients.

*
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The behavior of all four groups in quiet and at different
signal -to-noise ratios were conpared. Nornmals and con-
ductives once again yielded interference functions which
were very close to the reference function but the pres-
bycusis and sensorineural group yielded functions which
were displaced to the poorer side by 14 dB and 11 dB
respectively. These findings are is agreenent with those
reported earlier, confirmng the fact that individuals

with sensorineural hearing |oss showed reduced resistance

to interference fromconpeting speech

It has been experinentally established that for
conti nuos di scourse, for anplitude nodul ated filtered
noi se and for unnodul ated filtered noise the subject's
performance on discrimnation test was systematically
poorer as the nunber of speakers enployed to produce the
masker was increased. This was true upto a point, speci-

fically 3 speakers but further increase in the nunber of

speakers did not result in substantial increase in nmasking

effectiveness of that nmasker (Kacena and N choolls, 1972).

Experinents reviewed so far nay be criticized
on the basis that none of them enpl oyed nere than one

speaker to produce the conpeting nessage. Need for deve-
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| opnent and standardi zation of discrimnation tests enploy-
I ng speech conpeting nessages spoken by nore than one speaker

Is thus obvi ous.

Conpeti ng nessage tasks in hearing aid eval uation:

Conpeti ng nessage tasks have been in use since
nearly two decades in the evaluation of different hearing
aids. dinicians have used these tests even in the deter-
mnation of efficiency of binaural hearing aids as conpared

to nonaural hearing aids.

The limtation of contenporary hearing aids interact
so unfavourably with a patients hearing loss that the effec-
tive signal-to-noise ratios nmay becone 20 to 30 dB nore adverse
for them than for their unaided conpanions. In consequence,
they are often bonbarded by neani ngless clatter in nmany situa-
tions when their associates are undisturbed by the noderate

noise that is present( Carhart, 1967).

Carhart (1967) denonstrated in an experinent that
the limtations of hearing aids may well be shown even wth
normal listeners. Intelligibility functions for nonosyl | abl es
were obtained with a group of normal hearers who wore hearing

aids. Test material was presented agai nst conpeting sentences
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The articulation curves displaced by about 10 dB to the poorer
side fromreference curve indicating that the hearing aid
enhanced the interference from conpetition by this anount.

The sensorineural group exhibited extra interference even

I n unai ded condition. There was gradual slope in the reference
function. Shift in articulation curve fromthe reference

curve was further greater when the subject's aided discrim-
nation was tested. The slope of the articulation curve was
nore gradual. These changes nean that even nodest noi se
backgrounds interfere with the conprehension of hearing aid

users nore than nornal s.

The contenporary wearable hearing aids therefore
change the effective signal-to-noise ratios of everyday
environnent to a significant degree. The hearing aids shoul d
be evaluated in the presence of conpeting nessages (Carhart,
1967) .

Conventional hearing aid eval uation procedures
were based on tw premses, viz: (1) that physical differences
anong the hearing aids can be reflected in behavioral tests
and (2) that these performance differences are unique to a

particul ar hearing aid.
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Experi nents conducted by Shore, Bilger and Hrsh
(1960) using AD W22 lists and recorded PB - 50 nonosyl | a-
bl es spoken by Hush Hughes failed to prove the first pre-

-1 se. Drect evidence for the second premse is also

| acki ng.

Jerger, Speaks and Mal ngui st (1966) therefore
devel oped a test which would reliably distinguish between

different hearing aids on the basis of their perfornmance

di f f erence.

The three experinental hearing aids were desig-
nated as A, B and C The first one or A had noderately
flat frequency response with mninmal harnonic distortion.
Hearing aid B had less flat frequency response and node-
rate distortion and hearing aid C had flat frequency

response wth considerable distortion.

(he group of subjects were six nornmal hearers
between the ages of 20 and 42 years, The other group
consisted of six patients with sensory neural hearing | oss.
The age range was between 16 and 52 years. Miltiple choice
sentence intelligibility tests constructed from PAL audi -
tory test No.6 were used as prinmary signal. This was
recorded on one track of a dual channel tape recorder

(Anpex, 3552) by a nal e speaker. A passage of continuous
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di scourse read by a fenal e speaker was used as conpeting
signal which was recorded on the other track. The input
signal to the hearing aids was 75 dB SPL. The prinary

and conpeting nessages were delivered to each subject
nmonaural |y through earphones (TDH - 39) of a speech audio-
neter. Two signal-to-noise ratios, -6 dB and - 12 dB
were used. Nornmal hearing group received the signals at
64 dB SPL. Analysis of individual perfornance reveal ed
that nost Iisteners could rank the three hearing aids in
the sane order as it was done previously i.e., they rank
ordered themin inverse proportion to percent harnonic
distortion. It was thus possible to reveal the perfor-
mance differences of three different wearable hearing aids

using a conpeting nessage task.

Oiteria adopted in the selection of subjects
were notnentioned. The signal -to-noise ratios were rather
restricted (only -6 and -12 dB). The sensorineural group
was not differentiated on the basis of age and perfornmance
in quiet. This would have been relevant as the age range
of inpaired group was between 17 and 52 years and hence
presbycusic involvenent was |ikely. Results should have

been discussed differently for both the groups.
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Tillman, Carhart and dsen (1970) conducted an
experinment to ascertain whether aided discrimnation for
nonosyl | abl es was poorer than unai ded discrimnation.
Testing was done in the presence of conpeting sentences.
The subjects were divided into four groups. The first
group consisted of 12 normal |isteners. Age range of
this group of subjects was between 18 and 36 years. Al
had puretone thresholds better than 10 dB HIL (ASA, 1966)
from250 Hz through 8000 Hz. Their discrimnation score
in quiet was 90% or nore. The second group were 12 pa-
tients with conductive loss, wthin the age range of 18
and 63 years. nly patients with a diagnosis of mddle
ear pat hol ogys were included in this group. Al had an
air-bone gap of 15 dB at three or nore frequencies. The
Third group of subjects were 12 sensorineural hearing |oss
patients. Age range of these subjects was between 33 and
68 years. Their hearing |oss was obvious before the age
of 50 years. The fourth group consisted of 12 presbycu-

Sis between the age range 60 years to 80 years.

Spondee thresholds, discrimnation for nono-
syllables in quiet and discrimnation for nonosyl | abl es
in two |evels of conpeting nessage were neasured both with
and without a hearing aid. Presentation was onebi naura

and two nonaural. Primary and the conpeting nessages were
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generated from a nagnetic tape recorder (Belant concer-
toue series, 30). Each channel, after anplification, fed
one of the tw |load speakers. During aided conditions,
the subject was seated in an auxiliary chanber. The ele-
ctrical output of the hearing aid was fed through one
channel of a speech audioneter (G ason-Stadler, Mdel, 162)
to the hearing aid receiver worn by the subject. Presen-
tation level of the test itens were 70 dB SPL. The gain
setting on the hearing aid was such as to yield 50 dB SPL.
The main findings were: (1) Lower SPL values for SRT

were obtained when the stimuli were presented through

the hearing aid than when they reached the unaided ear in
a sound field, for the hearing inpaired; (2) Intelligi-
bility of nmonosyllables presented in quiet was sonewhat
poorer in aided condition than unaided intelligibility
scores at equal sensation levels; (3) Subjects with
sensorineural loss and those with presbycusis were |ess
resistant to masking by conpeting signals during unai ded

| i stening, conpared to subjects with normal hearing and
conductive hearing loss; (4) Wth sensation |evels held
constant, all four groups exhibited reduced intelligibility
for words heard agai nst conpeting sentences when the sig-

nal s were reproduced through hearing aids.
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These findings inply that there are situations
when a person searing a hearing aid cannot understand his
conpani ons even though the anplofication is anple. This
I's true when the background conpetition is sufficiently

mld that a nornal hearing person can disregard it easily.

Regarding the evaluation of binaural and non-

aural hearing aids, Carhart (1953) stated,

"Tests which conpare the nonaural and bi naural
hearing aids in quiet are ineffective and use-

| ess because single hearing aid works well

when background sounds are mssing. The
advantage of binaural system should show itself
when the listening environment is conplex."(p/27)

Several investigators however, failed to show
any bi naural advantage over the nonaural hearing aid
(Belsile, Markle, 1958 : Hedgecock and Swets, 1959 :
Dcarlo and Brown, 1960 : Jerger, Carhart and D rks, 1961 :
Jerger and Dirks, 1961). These investigators stated that
the degree of inprovenent with binaural hearing aid over
nonaural aid on speech intelligibility tasks has been

smal | and di scour agi ng.

Jerger (1961) conpared the speech intelligibi-

lity scores obtained from8 subjects with sensoryneural
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hearing |oss under conditions of both binaural and non-

aural anplification. NJ 2 and NU 3 test lists consisted
of PB words. Conpeting nessage was recorded along with

the test words in NU 2 test, but it was presented to the
contralateral ear in NU 3 test. Results failed to show
any appreci abl e binaural advantage. In this connection

Carhart and Dirks (1961) challenged the traditiona

noti on about advantages of binaural anplification.

Chappel et al (1963) however, attributed the
failures of binaural advantages to becone evident in
Jerger's (1961) study to the differences in test material.
Chappel presented nonosyllables in the presence of siml-
taneous conversation binaurally as well as nonaurally.
Agroup of 18 subjects with normal hearing were tested.
Test material was recorded on a tape recorder. The
subj ects |istened under earphones to a single channel
presented nonaurally as well as to both the channel s
Sinmul taneously. The average intelligibility score for
the binaural condition was about 60%to 20% hi gher than

for the nmonaural condition.

These results support the findings of sone earlier

I nvestigations in which it was concluded that the inage
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separation provided by binaural listening is a ngjor
factor in enhanced intelligibility which is absent in

nmonaural |istening condition.

Drks and Wlson (1969) reported an experi nment
whi ch was designed to show advant ages of binaural hearing
aids over nonaural aids. Their findings corroborated the

findi ngs of Chappel et al (1963).

Carhart, (1965) stated that the binaural hearing
aid wearer may achieve a sense of inproved |ocalization,
may experience binaural squelch effect which reduces the
maski ng from background sounds by about 3 dB. In addition
one of the two aids will always be positioned advantageously
unli ke a nonaural hearing aid wearer whose instrunent
woul d be unfavourably placed about half the tine. In
view of the results obtained in all these studies one can
conclusively state that clinicians should nodify and stan-
dardize the traditional tests used in hearing aid eval ua-

tion by including a conpeting nessage task.

Conpeti ng nessage tasks in the detection of Central
Auditory D sorders:.

Conpeti ng nmessage tasks have al so been used in

audi ol ogi cal evaluation to determne the anatomcal site
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of lesion. These tests were named "D chotic Listening
Tasks'. In amjority of these tests, the speech sti-
muli were presented binaurally. Subjects wth nornal
Hearing coul d successfully attend to the primary signa
while ignoring the conpeting signal. Patients wth
tenporal |obe pathol ogy, however, denonstrated narked re-
duction in scores if the signal was delivered to the

ear contralateral to the site of lesion (WIlIleford,|963).

Jerger, (1960) described two different measures
which typify this conpeting nessage task. In one,
standard discrimnation tests were used. Stimuli were
presented at a confortable listening level to one ear
while different speakers presented conpl ete sentences to
the contralateral ear. The latter were presented at a
slightly higher intensity than PB words. Jerger's other
test required the subject to answer sinple questions
presented to one ear while the other ear was shal | euged
by two separate speakers, who sinultaneously read unre-
| ated discourse. In both these tests nornals achieved
excell ent scores on both tasks. On the other hand,
subjects with tenporal |obe |esions scored significantly
| oner scores in the ear contralateral to the Iesion.
Such a difference was not observed in patients with

either brain stemor extraauditory cortical involvenents.
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Kats, (1962, 1968) described a test, the sta-
ggared spondaic word or SSWtest which also nmade use of
conpeting nessage task, In this test famliar spondaic
words were presented in a partially overlapped nmanner at
50 dB HTL when SRl was O dB HL or better. |If SRT was
poorer than this level then the presentation |evel was
50 dB SL in that ear (Katz, 1966). The SSWscore re-
ferred to the percentage of errors, whether for a specific
condition, ear or for the total test. D scrimnation
score obtained with traditional tests correlated signi-
ficantly with SSW score. Katz (1962) reported that 5%
or fewer errors on the nonconpeting and 13%or fewer errors
on the conpeting conditions indicated that the subject
does not have any apparent central auditory pathol ogy.

I ndividuals with unilateral central |esions however,

experi enced considerable difficulty in perceiving the words
presented to the ear contralateral to the site of I|esion.
The errors in these patients may account as nmuch as 80%

It was also reported that the normative data for the 12
year old groups differed from that of adult popul ation for
the left ear scores of 20% or better was suggested to
categorise the subjects as normal s(Katz, 1966). Several

I nvestigators (Basil and Smth, 1963 : Mrick, 1965 :
Brunt, 1965 : Turner, 1966) determned the val ue of SSWtest
and concluded that it can be used as a valuable test in the

differential diagnosis of central auditory disorders.
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Fel dran (1962) used a dichotic test to ascertain
the presence of central auditory lesions. Two different
digits were presented to each ear simultaneously. Each
acted as conpeting stimulus to the other one. The sub-
ject was asked to attend to one of the stimuli presented.
Nornal hearing subjects could score 100% but patients wth
| esions in one hemsphere experienced greater difficulty

in perceiving the stimuli in the contral ateral ear.

A subject's perfornance on diehotic speech tasks
refl ected hemspheric domnance al so. Investigations by
Broadbent (1958), Mlaer (1962), Inglis(1965), Suddert-
Kennedy (1967), Kimura (1967) have shown that when two
speech nmessages were presented to nornals in a dichotic
listening task, the stimuli presented to the right ear
were generally reported earlier and nore accurately.
These findings have been interpreted as reflecting the
prinmacy of crossed auditory pathway operating together

wth |eft hemspheric domnance for speech and | anguages.

Results of these dichotic tests provided insight
into how speech information arriving at the tw ears is
conbi ned centrally and what happened if there is sone

disruption in the auditory system (bservations of the
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performance of individuals who had undergone tenporal | obe
resecti ons showed that scores for the ear contnal ateral

to the lesion were dimnished. In addition it was also
noted that the subjects with left tenporal |obe resect-

I ons showed an over all supression of perfornance on
verbal dichotic tasks; on the other hand, subjects with
right tenporal |obe surgery had inpaired perfornmance when
the dichotic test materials were segnents of nel odi es
(Kimura, 1961 : Shankweiler, 1966). |n hem spherectonees,
the contralateral ear perforned as badly as the contral a-
teral ear of a tenporal |obe patient, but the ipsilateral
ear performance was far better than the right ear of a

normal subj ect.

In order to gather nore information about pheno-
nmena such as speech perception and central integration of
speech several investigators (Shankweiler and studciert-
Kennedy, 1967 : Berlin et al, 1968 : Kirstein, 1971) pre-
sented pairs of stop consonant vowel syllables dichoti-
cally ad simultaneously. The right ear syllable was
percei ved better than the left ear in normal subjects.

But when the syllables were presented asynchronously instead
of sinmultaneously, they found that a perceptual advantage

appeared for the lagging syllable « i.e. when left ear
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syl lables were presented at 30 to 120 msec after the right
syllables, the left ear scores were higher than the right
ear scores. Rght ear advantage was noted by lagging the
right ear syllables. These investigators identified this

phenonenon as Lag effect".interestingly this phenonenon
tends not to occur wth non-speech sounds (Porter, 1973).
Berlin et al (1972) reported the effects of dichotic pre-
sentation of nonosyl |l abic words of sinmultaneous onset

as well as asynchronous onset (ranging from 15 to 500 M sec)
wth tenporal |obectony patients. These patients consiste-
ntly scored poorer in their contralateral ears and there
was no 'Lag effect's Conparison of pre and post operative
scores reveal ed additional degradation of contral ateral

ear score in both right and left tenporal | obectonees.

This led to the premse that right and left tenpora

| obes mast participate in sone type of prelimnary speech

processing (Berlin et al, 1972).

Studies in which both verbal and nonverbal sti nul
are used as conpeting signals

The studies reviewed so far have used either
speech al one or noise alone as conpeting signals. Several
studi es revi ewed bel ow enpl oyed both speech (Verbal) as

wel | as noise (non-verbal) as conpeting stimuli with the
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Intention of conparing their relative effectiveness as
maskers, Binaural scores were conpared w th nonaur al
scores and in nost of these studies the phass relations
of the signals were mani pulated to see their influence

upon the discrimnation score.

Carhart, Tillman and Johnson (1968) reported
a study in which masked thresholds for spondee words
were nenenred under earphones. The naskers were (1) co-
nnect ed speech, series of conpeting sentences and (2)
whi te noi se nodul ating four times per second with -10 dB
interburst ratio. Qut of the seven experinental condi-
tions, three were nonaural. They consisted of neasuring
thresholds for spondees and discrimnation for nono-
syllables in the presence of (1) connected speech only
(2) nodul ated white noise only and (3) both these nas-
kers presented sinultaneously. The four binaural con-
ditions were (1) honophasic diotic or both conpeting
speech and white noise along with primary signal in phase
at both ears; (2) Antiphasic. i.e., with primary signal
I n phase but each masker out of phase at the two ears,
(3) parallel tinme delay i.e., with primary signal in
phase at the two ears but both nmaskers del ayed by O. 8.
msec to the sanme ear;and (4) opposed time delay, 0.8 msec

del ays given to all portions of the nasker conplex but



53

not all nasker signals delayed to the sane ear. Al the

signals were tape recorded.

Si x subjects with nornmal hearing served as
observers. Their average age was 21.8 years. The choice
of experinmental condition and the test ear was random zed

(for each subject). The nonosyll abl es were present edat

60 dB SPL. The three |evels of masking enployed were 70 dB
SPL, 72 dB and 66 dB. For nonaural testing one of these

| evel s was enpl oyed and during binaural presentation these
three maskers were conbi ned without any reduction in the
overall intensity. Statistical analysis reveal ed that

1) the two nasking signals, when operating alone were
alnost identical in their nmasking effects. This was es-
pecially true of spondees. Wth nonosyllables, though

the functions for masking via nodul ated noise were slightly
steeper than those for connected speech, the difference
was not statistically significant. (2) when the nonaural
|istening task was conplicated by conbining both the
maskers, excess nmasking was generated. Spondee threshol ds
becane poorer by as nmuch as 7.0 dB and the shift in thre-
shold for intelligibility was 10.5 dB. Carhart et al (1968)
stated that no nore than 3 dB in each nmasker can be attri-
buted to power summation that resulted by conbining both

t he nmaskers.
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3) nost, if not all of this excess nmasking persisted during the
honophasi c diotic condition. (4) the nmasked threshol ds for spo-
ndees as well as the intelligibility functions dropped down
markedly, in the antiphasic conditions. |In other words, the
performance was better in this condition conpared to all the

other conditions. (5) interaural tine delay whether parallel or
opposi ng, Yyielded nodest drop in nmasked thresholds but thedrop

was less than in antiphasic condition. Carhart et al (1968) con-
cluded that the capacity to recognize a sound and attribute azi-
muth location to its originis therefore distinct from the capacity

to achieve intelligibility for speech.

Carhart, Tillman and greetis (1969)perforned a simlar
experinent as described above. Four different nmaskers(two nodu-
| ated noi ses and two trains of connected speech) were conbi ned
with interanral phase differences to yield 37 experinental con-
ditions. Thresholds for spondees were determned in each con-
dition. 12 subjects with normal hearing bilaterally served as
|isteners. Their average age was 21.1 yrs. Testing was done
under earphones. Results indicated that the nmasking |evel di-
fference was conparatively smaller in the presence of single com
peting talker. Masking level differences were largest for anti-
phasic conditions as in the previous experinent(Carhart et al 1968).
conditions enploying 0.8nsec parallel tine delayed nmaskers vyi el ded
the next |argest masking level difference, and those w th opposed
tinme del ays yielded |east masked thresholds. In fact, the sub-
jective seperation of conpeting signals was nore easy during

del ayed conditions than during antiphasic conditions. Yet the
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nmaskedt hreshol ds wer el ower for anti phasi c condition

Those findings confirm the findings in Carhart et a

study (1968). They also suggest that listening/ ininteraurally
conpl ex conditions brings into play phenonena that can-

not be explained by contenporary theories and nodel s

of peripheral masking. The excess of maski ng observed

inthe presence of nore than one conpeting signal was

termed as "~ perceptual masking' . Perceptual nasking

was reported to be greater when one of the multiple nas-

kers enpl oyed in the background was speech (Carhart,

Tillman and G eetis, 1969).

Carhart and N cholls (1971) conpared perceptua
maski ng for spondees exhibited by young adults wth that
experienced by 45 elderly persons. The ol der group con-
sisted of 23 wonen aged 70 to 85 years and 22 nen aged
63to 86 years. Mean age was 73.6 years. The young adult
group ranged in age from 18-27 years. Each subject was
required to get an SRT of 50 dB SPL in the poorer ear. The
test material, conpeting signals, experinental procedure
including the presentation levels of stimuli were essen-

tially same as in the above two experinents.

Statistical analysis revealed that the two groups

did not react in the sane way to the several masker conpl exes.
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The young listeners showed the expected pattern of no per-
ceptual masking against single talker background. They su-
ffered several dB of perceptual maski ng when the noi se was
added to a single talker. Further, this excess naski ng was
approxi matel y doubl ed when both tal kers were included in
the background were speech maskers. On the other hand, the
el derly subjects experienced several dB of perceptual nask-
ing against a single talker. Carhart and N cholls(1971)
also reported that adding noise to a single tal ker reduced
these subjects' discrimnation efficiency only slightly.
Here too the presence of both conpeting signals increased
the perceptual nasking substantially. In brief, the elderly
persons exhibited reduced capacity for handling conplex I|is-

tening situations that include speech.

The relative efficiency of speech and noi se as
conpeting signals was further explored by Johnson and Young
(1974). Speech reception threshol ds were obtai ned nonau-
rally in the presence of speech masker,a conbination of
connected di scourse and in the presence of speech nodul at ed
filtered white noise. Unnodul ated noi se was al so band passed
and enployed as a control condition. Twenty young adults
w th normal hearing served as subjects. SRTs were obtained

inquiet and in the presence of speech and noi se nmaskers.
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Presentation levels of the nmaskers was 75 dB SPL. The results
showed that (1) the unnodul ated filtered noi se produced |east
maski ng than any other speech nmaskers or even speech nodul at ed
noi se masker. (2) the masked threshold was |owest for one

tal ker nodul ated filtered noi se. Masking effectiveness
Increased with the addition of second and third speech

nodul ated filtered noi se maskers. (3) speech naskers con-
sistently produced nore masking for speech than their
counterparts. Wen only two tal kers conprised the speech
maskers, the masking effectiveness of speech nmasker was

equi val ent or even greater than that of any of the speech
nmodul at ed noi se maskers. This seens to be so because the
central nervous system would be nore efficient in seperating
target speech from masking noise than it would be in seperating
target speech from a speech masker. Because the speech nmasker

and the target speech have nore simlar acoustical cues.

The results were interpreted to be consistent
with Broadbent's Filter theory (1952) and Carhart's exten-
tion of that theory (1974). They postul ated that successive
stages in nmaski ng beyond pure peripheral nmasking can be expected
to energe as the denmands of the auditory system are nade nore
difficult, as in the presence of several conpeting speech

maskers.
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Studies nani pul ating the Linguistic Factors:

Among the several linguistic factors, of a speech
nmasker, the semantic content or neani ngful ness of the nmasker
received attention from several researchers. Drks and
Bower (1969) explored the possible disruptive features rela-
ted to the senmantic content in the conpeting nessage. An
attenpt was nade to denonstrate how nmuch these disruptive
features contribute to the total nmasking effect. A series

of four experinents were conducted.

The subjects in the first experinment were eight
uni versity students who volunteered for the study. The age
range was between 16 and 27 years. A puretone audionetric
screening test ascertained that all the subjects had nornal
hearing (Thresholds not greater than 15 dB from 250 Hz through
4000 Hz). The prinmary nessage consisted of ten synthetic
sentences (Speaks and Jerger, 1965). The Conpeting nessage
was a passage of continuous discourse of Texas history.
Both primary and conpeting nessages were recorded by the
sane speaker. Fromthe original recording, a second recording
was reproduced in the forward node. This was denoted as OV
condition . The sane nessage was reversed and recorded and this
was called OMB condition. The purpose of reversing the nmessage
was to disrupt the neaning of semantic content. The m xed

output was presented to the subjects nonaurally through
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ear phones (TDH - 39) enclosed in cushions (MX - 41/AR).

The speech audionmeter (Gason - Stadler, Mdel, 162)

allowed attenuation of each signal seperately for different
signal -to-neise ratios. Testing was done in an acoustically
treated test booth (I1AC - 1200 A). The prinmary nessage

was presented at 40 dB SBL and the presentation |evel of the
conpeting nessage was varied to produce the required signal -
to-noise ratios. During the practice session, the subjects
|istened to the sentences in quiet followed by presentation
of test lists in forward node and then backward node.

Subj ects were instructed to press a button beside the correct
sentence. This response activated one of the ten lights in
the control room Results indicated that there was no signi-
ficant difference in the performance intensity functions of

sentence identification under QW and OMB condi ti ons.

In the second experinment, D rks and Bower (1969)
conpared the effects of O and CMB on the perception of
sentences with four normal hearing unsophisticated |isteners.
Test material, nethod of admnistration and other details of
experinmental procedure was sane as in Experinment I. No sta-
tistically significant difference was found between the two
conditions once again. Based on these two experinents these

I nvestigators concluded that when a single speech nasker
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was enpl oyed, the nasking effect found in the sentence
identification task was not altered by the disruptive
features of the speech masker. Masking effectiveness of
this nasker was therefore attributed to the masking

spectrum and not to semantic factors.

D rks and Bower (1969) further felt tbe need
to explain the reduced plateau effect (poor perfornance)
in OMB condition and the poorer scores at 0O dB signal-to-
noise ratio condition. They conducted the third expert-

ment in which eight university students w th nornmal hearing

between the age range 18 to 27 years, took part. Experi-
nental procedure, test material criteria for selection of
subjects were simlar to those in previous experinents.

The only difference was that in order to nmaintain the
tenporal pattern and disturb the neaning, a foreign |anguage

(Latin, which was not at all famliar to the subjects) was

used as conpeting signal in addition to the usual English
conpeti ng nmasker. The OW, COMB conditions were created
for Latin conpeting speech also in the manner as descri bed
In previous experinents. Reduction in the scores at a
signal-to-noise ratio of 0 dB and lack of reduction at a
ratio of - 10 dB condition again appeared. This indicated

the absence of favourable clue for identification as the
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acoustic intensity of both the signals was essentially sane

o dB condition. The reduced plateau was found in English and

Latin QW condition and not
suggested that conpeting speech at 0 dB ratio was due to com

in GVMB conditions. These results

bi nati on of equivalent nmessage intensities and simlarity in

tenporal pattern and quality of both nessages rather than

its senmantic content.

D rks and Bower (1969) investigated further to see

the efiects of presenting the prinary nessage also in backward

node. The expected finding was that the plateau effect should

appear once again in Latin OMB condition because of simlarity

In tenporal pattern of both the nessages. The fourth experi-

ment was designed to test this hypothesis.

A single normal hearing listener served as subject

Lengthy practices were given, allowng himto listen to the

primary nessage which was also presented in backward node.
Qher details of experinmental procedure were simlar to

those in the previous experinents. The performance intensity
functions were established in quiet when the subject

consistently score 100%in the sentence identification task

coul d

Later 10 performance intensity functions were obtained for

CM= and OMB English and Latin conditions.
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Alarge notch indicating significantly poorer per-
formance was observed during OMB conditions irrespective of
the | anguage of the conpeting maskers. There was reduction
in plateau during OW English but conparatively |less prom -
nent reduction was found during Latin OW condition. These
results were anticipated because of market simlarity in
the tenporal pattern of both the nmessages. D rks and Bower
(1969) concluded that tae destractible features attributable
to the nmeaning or senmantic content of the conpeting nessage
had no neasurable effects on the performance intensity functions
for the synthetic sentence identification. The intensity
differences and the tenporal patterns of both the nessages
were the only discrimnational clues when the sane speaker
delivered both the nessages. Qher Investigators (Brandt
and Stewart, 1969 : Tillman and Kacena, 1972) supported the
findings of Drks and Bower (1969).

Trammel and Speaks (1970) however, questioned the
findings of Drks and Bower (1969). They conducted an expe-
riment simlar to that of Dirks and Bower (1969). Results
suggested that the subjects in this study on the average
achi eved hi gher scores when the conpeting nessage was played
backward. The level in dB corresponds 50% correct response
was clearly different for both the conditions. Results thus

i ndi cated that when conpeting nessage was presented in forward
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node, the listeners were distracted by the content of the
nmessage and hence scored poorly. Trammrel and Speaks (1970)
repeated their experinent once again, this tine the subjects
|istened to the conpeting nessage several tinmes. |If the
|isteners were distracted by what is said, presumably such an
effect would dimnish with repeated exposure to the same
nessage. A single listener served as subject. Intensive
practice was given in both the conditions. By the end of
practice period, the semantic content or the neani ng had

ceased to have significant effect on perfornmance.

These investigators, however, are hesitant to con-
clude that the semantic content in the conpeting nessage has
deatracting influence upon the listeners. They point out
that the potentially distracting factors residing in the
signal and the degree to which the listener yields to these
distractions varies very much and that the interest that the
listerner has in the subject matter of conpeting nessage and
the instructional biases inposed by the experinenter play a
major role in determning the influence of neaning or senantic
content of conpeting nessage. They also stated that even QOVB
condition can be distracting to the |listeners because of its
peculiar intonational and articulatory characteristics. This

was because the speech was in backward node in this condition.
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Definitive conclusions cannot be reached therefore
on the basis of above studies. The nunber of subjects enplo-
yed in nost of these studies were rather snall. Further
research is needed to make a conclusive statenent as to the
effects of semantic content of conpeting nessage upon the

perception of prinmary nessage.

The linguistic conplexity or the norphol ogi cal
content of the conpeting nmessages has been the nost negl ected
area. Several of the studies reviewed till now enpl oyed
continuous discourse as speech nasker and sone studies enplo-
yed conplete sentences. No attenpts were nmade in the past
to determne the relative effectiveness of each of these
speech naskers. It was Kacena and Tillman (1974) who
I nvestigated on this problem They reported that in several
of their early investigations, they found that the sentence
maskers produce consistently nore masking than did the con-
tinuous discourse. The two possible reasons for this result

as pointed by Kacena and Tillman were: -

1. Spondee words, the primary nessage was always presented
simul taneously along wth the conpeting nessage. In other
words they were time |ocked with the sentences unlike in the
continuous discourse. In the latter case they tend to occur
in the silent spots in between the nessage and hence nasked

thresholds were usually better
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2. sentences were always distinguished by abrupt onsets,
relatively constant outlines and silent interval between two
sentences. The continuous discourse on the other hand, was
nore continuous. It seened possible that subjects m ght be
better able to ignore the continuous speech than the sentences,

whi ch canme suddenly along with the spondees.

Kacena and Tillman (1974) purported to determ ne
whet her these factors were responsible for the greater nasking
efficiency of sentence maskers. Spondee thresholds were ob-
tained for 20 university students wth threshold |evels of
15 dB HTL or better from 125 Hz through 8000 Hz (ANSI, 1969).
The four maskers enpl oyed were; sentences, continuous dis-
course, tine |ocked connected di scourse and segnented connected
di scourse. Al the naskers were tape recorded and were pre-
sented at 75 dB SPL. The continuous discourse was al ways pre-
sented in backward node. The reason was, the cutting and
splicing operation adopted to create tinme |ocked and segnent ed
conti nuous di scourse woul d have disrupted the coherency of
conpeting speech. The second reason was, studies by Drks and
Bower (1969); Brandt and Stewart (1969) showed that both for-
ward and backward conpeting speech were equally effective.
Kacena and Tillman (1974) thought that they were justified

by presenting the conpeting speech backward.
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Results indicated that there was no significant
di fference between the nean thresholds obtained wth
various Torsions of continuous discourse and that the
thresholds were significantly lower than than produced
by sentence masker. These investigators tried to relate
the difference to the differences in vowel duration which
was relatively greater in sentences and to the backward
presentation of connected discourse. Further research
evidence is needed to substantiate the findings of this

st udy.

As pointed out earlier, there has been controversy
regarding the influenne of semantic content of conpeting
nmessage upon the perception of prinmary nessage. (D rks and
Bower , 1969) Brandt and Stewart, 1969 : and Speaks and
Trammrel , 1970). Kacena and N cholls (1974) offered an
expl anation for these failures. They pointed out that in
nost of these earlier investigations, the primary nmessage
was either spondee words, ONC nonosyl |l ables or synthetic
sentences ( Speaks and Jerger , 1965). MNone of these
targets demand prol onged or conplicated integration.

It may be possible that the forward speech disrupts the
perception of primary signal nore than the backward speech
when the listener's tank is nore conplicated. Kacena and

N cholls (1974) therefore enployed two recordi ngs of
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conti nuous discourse, one by a nmale and another by a fenale.
The target speech was two digit nunbers between 21 and 99
10 and mul tiples of 10 were excluded. These digits were
enbedded in the continuous passage. Subject's task was

to listen to the passage and repeat the nunbers he heard.
Intelligibility of these nunbers were determned both in
quiet and in the presence of different maskers. The naskers
were passages spoken by a nale, a fenale and a nale-fenal e
speakers together. |In addition, three aud four talker com
bi nati ons were enployed. Anplitude nodul ated broad band

noi se was also used. Al the nmaskers were presented both
in forward and backward node. Best of the experinental
procedure was simlar to that enployed by Johnson and Young

(1974).

Results indicated that the ability to discrimnate
enbedded nunbers in the presence of conpeting signal was
maxi mal when the background consisted of only one talker
This was true for both forward and backward nodes. For
all three types of mnaskers, the subjects scored poorly as
the nunber of talkers used to produce the masker was in-
creased. This was true for the two and three tal ker condi -
tions. The forward speech nmasker produced nost disruption.

Since the forward speech masker and the anplitude nodul at ed
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noi se had the sane gross tenporal and spectral characteri -
stics, the two nmaskers shoul d have produced equival ent
masking. This was not true however. Wwom the speech
masker contained nore than one tal ker, the forward speech
was consistently better than backward speech or any ot her
noi se maskers. These findings contradicted the findings
of Drks and Bower (1969), Brandt and Stewart (1969) and
Till an and Kacena (1972). It was therefore concluded that
the nore conplex the target speech, the nore effective the
forward masker will be. These findings were interpreted
to fit into the framework of Broadbant's Filter theory
(1952) and the proposed extension of this theory(Carhart,
1974) .

Kacena and N cholls (1974) enphasized that the
maski ng of speech by speech involves the semantic and nor-
phol ogi cal features unique to speech. |In any case, it
woul d appear that the maski ng produced by speech is depen-
dent not only on the characteristics of the speech masker

but also on the conplexity of primary nessage.

Inspite of the realization of the inportance of
considering the conplexity of prinmary (target) nessage,

and other linguistic variables which nay influence the
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auditory discrimnation scores, not much research has been
done to investigate the role of native |anguage of a

speaker in his performance in a conpeting nessage task

After having reviewed the available literature
on conpeting nessage tasks, the foll ow ng conclusions were

reached ;

1. Conpeting nessage tasks are essential in the realistic
apprai sal of comuni cative handi cap of sensorineural

hearing |oss cases.

2. Performance differences of different wearable hearing aids
may be effectively denonstrated if conpeting nessage
tasks are included in the traditional hearing aid eva-
| uati on procedures. These tasks should al so be enpl oyed
in determning the relative efficiency of binaural and
nonaural hearing aids. This is especially useful to
the clinician when he has to prescribe hearing aids

to different patients.

3. The communi cative handi cappod of geriatric patients

may be assessed using these tasks.

4. Speech conpeting tasks of different kinds may be enpl oyed
In the audiology clinics in order to |ocate the anato-

mcal site of lesion in the central auditory system
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5. Speech stimuli mask speech nore efficiently than

does noi se.

6. The senmantic and norphol ogi cal content of conpeting
speech nessages should be given inportance before

developing a discrimnation test in conpeting nessage

si tuation.

The present investigation was designed to see
the influence of native |anguage upon discrimnation
scores in conpeting nessage situation,when the subject
was famliar wth both |anguages, the |anguage of the

primary nmessage and that of conpeting nessage.



CHAPTER |11

METHCDOLOGY

Subj ect s:

The subjects were 100 young adult native speakers
of Telugu. Their age range was 15 to 28 years with a nmean
age of 20.9 years, and a nedian of 21.5 years. They were
selected using the following criteria; (1) Thresholds not
greater than 20 dB HTL (ANSI, 1969) for puretones from 250
t hrough 6000 Hz; (2) Negative otological history; (3) Know
| edge of English and Telugu as determned by neans of achi-
everments tests. None of the subjects reported exposure to

noi se, head injury or taking ototoxic drugs.

Test materi al s:

Construction of achi ement tests:

The purpose of the two achi evenent tests was to
determne the proficiency of all the subjects in English and
Tel ugu.

The English achievenent test was constructed wth
the help of a X standard English text book, sone X standard
Publ i c Exam nati on English question papers and a standard
grammar book. This test consisted of 12 main itens and a
total of 50 sub-itens. Details of the test are available
in Appendix "B. The twelfth itemwas a test for |isten-

Ing conprehension. It has two short paragraphs.
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Each paragraph had 8 to 10 sentences and there were 3 to 5

words in each sentence.

The Telugu achi evenent test was equivalent in
length to that of English test. This test was constructed
after having adopted sone of the itens from the question
papers admnistered to adults learning Telugu as a second
| anguage. The twelfth itemof this test was al so neant
to test the listening conprehension of the subjects. The
two telugu paragraphs were obtains d fromtelugu weekly
magazi nes and fromtelugu children's literature. There
were ten sentences of 2 to 8 word length in each paragraph.
Ten short questions were asked after each paragraph with
8 seconds pause between the questions. This procedure
allowed the subjects to answer the questions after they have

| istened to the paragraph carefully.

Afenmal e who spoke telugu as native | anguage
spoke both the paragraphs and all the questions regarding
the paragraphs. This has been recorded on one track of a
magnetic tape using a stereo tape recorder (Phillips. PRO 12).
Each of the fifty itens (including the 10 questions for
| i stening conprehension) carried one mark each. The scores
were expressed in terns of percentage. Only the subjects

who scored 70% and above were included in the study.
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Coastruction of test stimuli:

Experinment | consisted of presentation of two
lists of Telugu sentences' with a Telugu two digit nunber
inserted in the mddl e of each sentence (the Primary
message) in the presence of English sentences of sane

l ength and duration (conpeting nessage).

Al the 50 Telugu sentences were equivalent in
l ength (consisted of 15 to 16 syllables) and lasted for
4 to 5 seconds each. They were constructed using Tel ugu
children's literature and Tel ugu nmagazi nes. A stop watch was
used to record the duration of each sentence. The digits
were from21 to 99 excluding 10 and nultiples of 10. These
nunbers were arranged into tw lists of 25 using a table
of random nunbers (Fisher and Yates. 1949). They were

then enbedded in the mddl e of each sentence.

The conpeting English sentences were constructed
using children's literature in English. The length and
tenporal characteristics of these sentences were alnost the
Sane as that of the sentences in prinmary nmessage except
that no digits were inserted in the mddle of these

sent ences.

In experinment |1, the prinary nessage consi sted

of English sentences with English tw digit nunbers enbedded
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in the mddl e of each sentence . Telugu sentences or equiva-
leat length and duration conprising the conpeting nessage
were presented simultaneously. Material for both the nessages
was obtained front English and Telugu children's literature

and sone magazi nes. The length of each English sentence

was 10 to 13 syllables each of 4 to 8 seconds durati on.

The English digits were once again from21 to 29 excl uding

Ten and nultiples of ten. There were no digits enbedded

in the conpeting Telugu sentences.

Recor di ng procedur e:

The Telugu and English sentences w th enbedded
digits which constituted the primary nessage in both the
experinments were recorded by a fenal e native speaker of
Telugu. the conpeting sentences in English and Tel ugu were
recorded by three native speakers of Telugu, two mal es
and a fenale. They were seated in a sem circle in front
of the unidirectional mcrophone (Anpex, 1100). The spea-
kers were given sufficient practice in reading the sentences

suchthat the needle en the VU neter road zero, on the average.

The prinmary nmessage was recorded first, and then
the conpeting nessage was recorded on the second channe
of the nanme tape. An interstimmlns interval of 8 seconds

was naintained wth the help,of a step watch. A 1000 Hz
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calibration tone was recorded before each sentence |ist

on the test tape. The instrunments, procedure and speakers
used in recording the stimuli for both experinments |I and
Il were identical. Two seperate test tapes consisting of

primary and conpeting nessages on each were thus prepared.

Test material for control conditions:.

The control condition | consisted of 50 Tel ugu
sentences arranged in two lists of 25 each. Two digit
nunbers in Telugu were arranged rancomy using a table
of random nunbers (Fi sher and Yates, 1949), and were then
inserted in the center of each sentence. The source for
material, length and tenporal characteristics of these
sentences were simlar to the sentences of primary nessage

I n experinment I.

50 English sentences with English tw digit
nunbers enbedded in each sentence conprised the contro
condition 1Il. The length and duration of these sentences

were simlar to those of primary nessage in experinment |I.

The English and Telugu sentences of control
conditions were spoken by the sane fenal e speaker who spoke
the primary nessages for both the experinental conditions
using the sane instrunents (Phillips, PRO 12 and Anpex,

1100 stereo tape recorders). An interstinmulus interval of
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8 seconds was allowed. These were then recorded on two
different tapes. A 1000 Hz calibration tone preceded each

l'ist.
Equi prent :

The audi oneter selected for puretone and speech
audi onetric testing purposes was a two channel diagnostic
audi oneter (MadSen, (B 70) calibrated to ANSI, 1969 spe-
cifications. This audionmeter was equi pped with dynamc
ear phones (TDH - 39) housed in (MK - 41/AR) supra-aural
cushions. Speech stimuli were recorded using two stereo
tape recorders (Amex nodel, 1100 and Phillips, PRO 12).
The test tape consisting of both primary and conpeting
nessages was finally played on a different stereo tape
recorder ( Unher, Varicord, 263). This was in turn connected
to the tape input of a speech audi oneter (Madsen, B 70),

after appropriate anplification using a pre anplifier.

Cal i brati on procedure:

The puretone audionetric calibration was done in

the foll ow ng manner.

The TDH - 39 earphones of Madsen OB 70 audi oneter

were coupled to the condenser m crophone (Bruel and K aer,type 4143)
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of the SPL neter (Brnel and Kjaer, type 2203) with its

associ ated octave band filter set (Bruel and Kjaer, type 1613)
by neans of a standard 6 c.c. coupler. The SPL output of

each ear phone vas checked at octave intervals from 280 Hz
through 8000 Hz. Linearity check was perforned at 125 Hz
wth the input constant at 70 dB HIL.

To ensure speech calibration, the follow ng pro-

cedure was adopted: -

The sound pressure |level of a speech signal at
t he earphone was defined an the RVE sound pressure |eve
of a 1000 Hz signal adjusted no that a VU neter deflection
produced by the 1000 Hz signal was equivalent to the average
peak VU notor deflection produced by the speech signa
(ANSI, 1969).
A 1000 Hz calibration tone was recorded on the tost tapes
in the foll owi ng manner s-

The tape consisting of both primary and conpeting
nessages was played on Anpex stereo tape recorder (Mdel 1100).
The ontpnt was fed to the tape input of a speech audi oneter
(Madsen, CB 70). The volune control of the tape recorder
was adjusted so that the VU neter needle on the audi oneter
read zero. This level was marked on the tape recorder

before it van di sconnected.
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A 1000 Hz puretone was produced from a beat frequency
oscillator (Bruel and kjaer, type 1022). The attenuator

on this instrument was adjusted in such a way that the W
neter needle on the audioneter read zero once again. Anpex
tape recorder was then connected to the beat frequency
oscillator wthout disturbing the settings. A 1000 Hz tone
was thus recorded an the test tape before each test |ist
for 2 mnutes. Before each testing session during the
experiments the audi oneter was checked for its calibration

and linearity of its attenuator.

Test environnent:

Testing was done in a sound treated booth which
was reasonably quiet. The anbient noi se |evel neasured
on the C scale of an SPL neter (Bruel and Kjaer, type 2203),
inside the test booth was 40 dB SPL. This level was suffi-
ciently low as not to interfere with the test signal. Noise
| evel s inside the booth at octave intervals were determ ned
using SPL neter (Bruel and Kjaer, type 2203) with its asso-
ciated filter set (Bruel and Kjaer, type 163 and a con-
denser m crophone ( Bruel and Kjaer, type 4143). Details

are available in Appendix "C.
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Test procedur al

At the outset each subject was gives a puretone
screening test consisting of puretones from 250 Hz through
8000 Hz presented at 20 dB HIL through the earphones of

Madsen OB 70 audioneter bilaterally. The instructions were:-

"You wll now hear some tones in one ear
first and then in the other ear. As
soon as you hear the tone raise your
finger and keep it up as long as yon

hear it, but put it down the nonent
you don't hear the tone. Lift your
finger even if you hear very soft tones."

Al the 100 subjects were randomy assignedto one
of the experinental conditions. The choice of the ear and
that of signal-to-noise ratio was also random A table of
random nunbers (Fisher and Yates, 1949) were used for this
purpose. There were 50 subjects in each experinental group.
Five signal-to-noise ratios ranging from- 12 dB, - 6 dB
0 dB, + 6 dB and + 12 dB were enployed. Ten subjects were
tested under each condition of signal-to-noise ratio and
no subject was tested under nore than one condition of

signal -to-noi se rati o.

A sanple of data-matrix is given in page 80.
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Si gnal - Experi nent | Experinent ||
_ _ ear Sub- Experinmental Control Experinmental Contr ol
noi se ratio jects condition | | condition Il |1
i |
Rtol 5
-12 dB
L i6
i 10
- 6 dB
+ 12 dB

Piiot experinent:

In order to determne the presentation |level of the
nessages, a pilot experinent was carried out on five nornal
hearing adults. D scrimnation score was calculated in terns of
correct nunber of digits repeated in reasonably quite condition.
The subjects required a level of 30 to 45 dB HIL in order to
scofe 100% Hence an average of 40 dB was chosen to use as
presentation level of test material in both the experinents.

The nomnal signal-to-noise ratio of O dB is thus equival ent
to presenting both the nmessages at 40 dB HIL. Signal-to-noise

ratio of - 6 dB neant presentation of prinary nessage at 40 dB
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6 dB weaker than the conpeting nessage and so on for the

ot her signal-to-noise ratios.

By manipulating the seperate attenuators on the
audi oneter (Madsen, B 70) independently it was possible to
admnister the test at different signal-to-noise ratios
monaurally. Only the left channel of the audioneter was
need for the study. Signals were always presented through
the blue earphone only while the red earphone covered the
nontest ear, but not used. The instructions used in expe-

rimental condition 1 weret:-

"You will hear sone Telugu sentences with a
Telugu 2 digit nunber in each sentence in
your right/left ear. Aong with it you
wll also hear sone English sentences.
Just ignore them Please listen to the
Tel ugu sentences carefully and at the end
of each sentence, wite down the digit

you heard".

The sane instructions were used in Experinental
Condition Il also except that the subject was asked to listen
to English sentences,ignore the Telugu sentences. Exanples

were given in both the cases.

92 of the hundred subjects tested in experinental

conditions | and Il were'given a control test which consisted
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of nmeasuring their discrimnation score for digits enbedded
In sentences in the essence of conpeting nessage. A mnimm
of three days gap was given in between the experinental
testing and control test. Al the subjects were first

tested in either experinental condition | or Il i.e., in
the presence of various degrees of conpeting nessage. Sane
subjects were then called back for control test. Instruc-

tions used in control condition | were: -

"You will hear some Telugu sentences wth

two digit nunbers in the center of each
sentence in your right/left ear. Please listen
to each sentence carefully and wite down the
digit that you hear. Any questions?"

In control condition Il, the same instructions
were used except that the subject was asked to listen to
the English sentences with the digits in them and wite

down the digit that he heard.

The entire test, including admnistration of
achi evenent tests, |istening conprehension test and the
discrimnation test lasted for 1 hour for each subject.
Al the tests were admnistered in a single session. The

subjects recorded their responses on a sheet of paper
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provided for this purpose. D scrimnation seore was defined
as the nunber of digits heard correctly out of the total
50 digits presented along wth the sentenees. The raw score

was expressed in percentage correct.

The Mean, standard deviation and variance was
calculated for each group of ten subjects under each condi-
tion of signal-to-noise ratio. Analysis of variance was
applied to see the effect of the independent varialiles of
the present study, the |anguage and the signal -to-noi se
ratio and also the interaction effects of these two variabl es

on discrimnation score.



CHAPTER - |V

RESULTS AND DI SCUSSI ON

Mean discrimnation scores (percent correct)
acconpanyi ng standard deviations yielded in each condition of
signal-to-noise ratio in both experinental conditions have
been summarised in Table I. This Table also displays the
nmean and standard devi ati on obtained by 92 subjects (out of
the sane 100 experinental subjects) in control conditions.
Figure-1 reveals the slopes of articulation curves obtained
in the present study. Significant difference in discrim-
nation scores were anticipated to exist between the tw expe-

rimental conditions because (1) the |anguage of the conpeting

nessage was different in both the conditions - it was in
subj ects' second |anguage in Experinment | and in his nother-
tongue in Experinment I1; (2) Signal-to-noise ratios ranging

from-12 dB to+12dB in steps of 6 dB were enpl oyed.

It is apparent from Table—+ and Figure-| that
there is slight but consistent differences in the nmean
scores and standard devi ations under control (quiet) as
wel | as experinmental conditions of both the experinents.
In experinment Il in which the subject was in-

structed to respond to test material presented
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in his second Ianguage while ignoring the conpeting
nmessage which was in his native |anguage, the discrimna-
tion scores were higher conpared to those in Experinent I.
Adifference of 2 to 18 dB was observed between the scores
of both the experinments as the signal-to-noise ratio was
changed (favouring Experinent 11). However, at -12 dB the
mean discrimnation score in Experinment | was 2.2. dB
better than that in Experinent Il. In quiet (control con-
dition) subjects in Experinent |l scored 95.6% 2.6% hi gher

than those in Experinent I|.

Wth regard to the effect of second i ndependent
Variabl e of the present study, the signal-to-noise ratio,
it was observed that as the |evel of conpeting nessage was
increased with respect to primary nessage, scores becane
poorer. At -12 dB signal-to-noise ratio the conbi ned nean
In both experinents was 2.5% However, transition from
-12 dB to -6dB resulted in performance shift of about 57.4%
in Experiment | and 77.6%in Experinment |I. Farther reduc-
tion in the level of conpeting nessage to O dB, + 6 dB and
+ 12 dB did not result in nmarked increase in discrimnation
scores. Thus -12 dB signal-to-noise ratio proved to be an
extrenely different |listening condition even for nornal

subjects in the present study.
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TABLE -1

Si gnal Mean %D se. Score Conbined Mean Standard Devi ation

to noise  o---------- %I se. Score
Ratio dB Expt. | Expt. 1  Expt. Il
Qi et 93.6 95.6 94.3 4.10 5.42
-12 3.6 1.4 2.5 5. 02 1.49
- 6 61.0 79.0 70.0 4. 27 5.52

0 81.0 88.2 84.6 4. 67 6.22
+ 6 81.2 92.8 87.0 2.41 3.00
+12 85.6 93.6 89.6 2.41 2.04

Table 1 - showing the Mean, and standard deviation
of discrimnation scores obtained by the
subjects in both the experinments in
qui et and nnder five signal-to-noise ratios.



TABLE 2

SS of MS EMS F
SS(a) row 1936 4 1936/4 484 0.007
SS (b) 107781.16 1 107781.16/1 107781.16  1.604
SS (a.b) 61879.8 4 67879.81/4 15469.95  0.26
SS (E) 67174 90 67174/90 746.37 ..

Total 238770.96 99

Table 2 : showing lthe summary of results of
Analysis of variance.
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The data has been statistically analysed. The
effects of |anguage and signal -to-noise ratios upon the
discrimnation scores and their conbined effect if any
were obtai ned using Anal ysis of variance (Two-way nodel).
Language was treated as fixed factor and signal -to-noise
ratio as a random factor.

Table 2 summarized the results of Analysis of Variance.

It is evident fromthe table 2 that there is
no effect of Language of the conpeting nessage upon the
di scrimnation score (P < 0.007). Aso, the differences
in nmean discrimnation scores at different signal-to-noise

ratios in both experinments are not statistically significant.

D scussi on:

Effect of signal-to-noise ratios on discrimnation score

The finding that discrimnation score becones
better as the signal-to-noise ratio is nade nore favourabl e
has been supported in earlier studies also. Several in-
vestigators in the past (Carhart, 1965 : Carhart and Till nan,
1970 : Tillman and Carhart. 1966 : Tillman, Carhart and
dsen, 1970 : Soeaks and Karaman, 1967 : D rks and Bower,

1969) experinmentally denonstrated that there existed a
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small difference in performance of subjects from quiet situa-
tion to those involving conpeting nessages. Nornal hearing
subj ects and conductive hearing | oss cases were not affected
seriously even in the presence of relatively high |evel of
conpeting nessage. For exanple, nornal hearing subjects

I n Speaks et akﬁs[qﬂ¥(ﬁ§ored as much as 70-85% at a signal -

to-noise ratio/. The prinary nessage enpl oyed was synthetic
sentences (Speaks and Jerger, 1965), and a passage of continuous
di scourse constituted the conpeting nessage. In a study by

D rks and Bower (1969) synthetic sentences were presented in
the presence of a passage of continuous discourse at various
signal -to-noise ratios. Normal subjects in this study scored
as much as 90%at a signal-to-noise ratio of 0 dB and a const ant
ratio of -23.0 dB signal-to-noise ratio corresponded to 50%
correct response. The articulation curves were nmuch steeper
conpared to those obtained in the present study. The reason
may be because none of these investigators controlled the

|l inguistic variables such as the content of the conpeting nes-
sage, its semantic and norphol ogical features. A so single
speaker spoke the nessage in these studies wunlike in the
present study in which three speakers were enployed to pro-

duce the nasker.



88

Ef fect of Language upon discrimnation score;

The results of the present study clearly indicated
that the performance of the subjects in a discrimnation test
wll not significantly change with respect to the |anguage
of the test material. This is true, only if the subject has
sufficient conpetence in that particular |anguage or | anguages.
However, several experinments in the past have denonstrated
that auditory discrimnation is better if the test naterial
Is presented in the speakers' native |anguage. (Rouse and
Tucker, 1966 : De;attre, P., 1964 : Politser and McMhan, 1970 )
The findings of the earlier investigations and the present

study do not agree probably because;

1. The two |anguages enployed in the present study were
English and Telugu. O these English belongs to an
| ndo- Aryan | anguage famly while Telugu to a Dradidi an
| anguage famly. In this respect the two | anguages nmay be
said to be different at phonol ogical, |exical, and

syntactic | evels.

2. In nost off the previous studies, the |anguages of the
primary nessage and conpeting nassage we sane unlike in
the present study, which enployed linguistically quite

di fferent |anguages.
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3. Though the difference is not statistically
significant, fromFi gure 1 it is evident that the subjects
in the present study perforned better in the condition in
whi ch English was used as prinary nessage conpared to the
condition in which Telugu was the primary nessage. This
may be because the subjects being in M/sore, a place where
the regional |anguage is Kannada, were |ess exposed to

Tel ugu.

Theoretical considerations:

It was felt that the listeners' task in the present
study was nore conplicated when conpared to the previous
studies. The prinary nessage was presented in the presence
of three distinct trains of conpeting nmessages and the
|isteners had to listen to the nunbers enbedded in the prinmary
nessage. The follow ng cooment nmade by Carhart et al (1969)

Is directly pertinent here

"It appears clear that whenever several distinctive
signals are presented sinmultaneously to the
auditory system there nust occur within the
nervous system a relatively conplex process
of sorting in order to disentangle various
signals and to mnimse interference to the
perception of one signal by the others".(P. 417)
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In this connection, it is logical to discuss the findings of
this study within the framework of Broadbent's Filter theory
(1952) and a proposed nodification of this theory (Carhart,
1974) .

Because of the limtation of the Central Nervous
Systemin its capacity to handle all incomng information
(Broadbeant, 1965 : Hck and Bates, 1950) the stimuli present
in the environnment cannot all be anal yzed simultaneously.
The sequential selection of the stimuli for analysis depends
upon certain physical features of the stimuli. Broadbent (1952)
suggested the major determning factors to be intensity, bio-

| ogi cal inportance and novelty.

The filter received information (postul ated Broadbent,

1952) from the sense organs by neans of the sensory channel,
each eye and each ear being considered a separate channel.

The filter could be set to select certain classes of events

by appropriately instructing the subjects. Even so, it had

a permanent bias to select information from sensory channel s
that had not been active in the recent past. After this sele-
ction was done for sonetine, a change was likely to take place
in the channel. After passing through the filter, stinmulus

I nformati on proceeded to the limted capacity channel where it

was anal ysed.
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Adopting sone of the concepts proposed by Broadbent
and others, Carhart (1974) described a different nodel. This
nodel is helpful in evaluating the instances where nore nasking
occurs than can be attributed to the peripheral over-riding
of one sound by another. This excess masking was call ed

" Perceptual nasking' by Carhart (1969, 1974).

At the outset Carhart (1974) attenpted to nodify
the traditional views about the nature of masking. Instead
of regarding masking as an event where masker overpowers
nmaskee, Carhart (1974) stated that nmasked threshold is the
m ni num | evel of the naskee at which selective attention
between two stimuli first becones possible. A this |evel
the subject can choose to focus attention on the target
ignoring the second signal. If a listener is presented wth
the target in the presence of two distinguishabl e background
signals, the task is elevated sufficiently, it also becones
percei vabl e. Likew se, when three naskers are conbined, a
situation where the listener nust select the target signal

froma total array of four choices.

Now fol | owi ng Broadbent's suggestion, the discrimnation test

situation enploying conpeting signals nay be explained as foll ows:

The two conpeting acoustic stimuli (Figure - )

create a conglonerate mxture of neural inpulses that flow
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into the central nervous system through each auditory nerve.
Wthin the central nervous system these two signals can be
separated into tw trains of discrete neural information,

each representing an original stinmulus. Subsequent portions
of central nervous system cannot cope up with these stinuli

in the absence of physical clues. Filtering nust therefore
occur. This filtering gives preference to one train of in-
formation allowing it to proceed to subsequent centers through
alimted capacity channel. This train of information is then
processed to be perceived. It becones the focus of attention.
According to the contenporary theory (Broadbent, 1952), all
the other trains of information concurrently penetrate, but

to a |l esser degree.

A binaurally intact |istener possesses the signal
sorting and signal selecting functions. The signals are
first segregated on the basis of interaural differences by
the binaural conparator. (This accounts for the M.D) phenonena).
QG her conparators seperate the signals on the basis of vocal
clues rather than |ocalizational clues. The end result of
this conparator is to nake available a set of discrete in-
formation trains. These are then subjected to selection
process. nly one of the information trains is allowed

promnent access to the limted capacity channel. This train

t he
t hen becones/ nonentary focus of attention.
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At the masked threshold the filter nechanismis receiv-
Ing enough identifiable neural data about the target stimulus
to allow these data to be assenbled into a new information train
that can be selected and allowed to pass through limted capacity

channel .

e of the possible inplications of this nodel is
that the masked threshold for a given target signal changes as a
function of the nunber of conpeting signals and their degrees
of perceptual simlarity to the target. i.e., the poorer nasked
threshold may be expected as the task inposed upon the filter
I's made nore conplex by adding nore signals or rmaking them

simlar to one another.

Evidence to the finding that auditory systens task
may be conplicated by adding nore than one speaker was supplied
by Kacena and N cholls (1974). It was also reported by the sane
I nvestigators that the decrease in performance with increase in
the nunber of speakers enployed in the masker was true upto a
point, specifically, three speakers. Beyond this no change in

performance was report ed.

The auditory systens task may also be conplicated
by making both the signals ( PMand QM) simlar. In this
connection, a study by Drks and Bower (1969) may be cited.
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Intheir study, though both the signals (PMand CM were
verbal signals, ths norphol ogi cal content of both were not
simlar. Subjects could score as much as 90% even at an
signal-to-noise ratio of - 10 dB. The perfornance inten-
sity functions were very steep conpared to the present study.
This may be because the prinary nmessage whi ch consisted of
synthetic sentences was rather discrete conpared to conti-
nuous di scourse. Listeners could easily distinguish these

two signals and attend to one of them

Asituation in which the subject was famliar
wth one |language while not famliar with the other |anguage
was also created by the sane investigators (Driks and Bower,
1969). Even in this situation the subjects perfornmed relatively
better than did the subjects in the present study. For w
exanple, at a signal-to-noise ratio of -15 dB, the subjectsin
D rks and Bower study scored 50% whereas the subjects in
the present study scored less than 3% The difference in
the scores in both these experinments may be due to the fact
that the prinmary and conpeting nessages of the present study
were nore simlar norphologically, unlike in the previous
experiment. The messages consisted of sentences of simlar
| ength and duration and were also neaningful to the subjects.

This m ght have resulted in poorer performance.
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From the above consideration, it appears that
besi des the nunber of speakers enployed to produce both
primary and conpeting nessage, the nature of stimuli,
verbal or nonverbal, type of stimuli, whether sentences
or continuous discourse, neaningful ness of the stimuli
seem to nmake significant difference in an auditory dis-

crimnation test.

dinical inplications:

From the present study it can be said tha admni-
stration of discrimnation test in the presence of conpeting
nmessages in either the native |anguage or the second | anguage
does not make significant difference, provided the subject has
opti mum conpetency in the |anguage in which the primary nessage

IS given.



GAPTER - V

SUWARY AND  CONCLUSI ONS

Speech discrimnation scores were obtained for
100 normal hearing listeners for tw digit nunbers enbedded
In sentences in the presence of conpeting nessage. The com
peting signals consisted of sentences spoken by three speakers,
two nale and a fenmale, sinultaneously. The primary and com
peting signals were presented together nonaurally. The sen-
tences of the conpeting nmessage were either in the second
| anguage (Experinental condition I) or in the |I Language
(Experinmental condition Il) of the subject. Fi ve signal-to-
noise ratios -12 dBto +12 dB in steps of 6 dB were enpl oyed.
N netytwo of the 100 experinmental subjects were tested in
quiet using simlar test nmaterial (Control Condition I & I1).
D scrimnation score was defined as the nunber of digits in
sentences, correct out of the total nunber presented. The
score was expressed in percentage. Articulation curves were

obtai ned for subjects in both the experinents.

Statistical analysis of the results reveal ed that
the | anguage of the conpeting nmessage was not a variable in
discrimnation testing and that the different signal-to-noise
ratios did not have differential effects upon the perfornance

in a discrimnation task. Subjects performance in quiet was
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was significantly better than that under various degrees of

conpeti ng nmessage.

From the date, it may be concluded that,
1. Wth increasing signal-to-noise ratios, discrimnation

score for enbedded two digits increases;

2. Language in which the conpeting nessages are spoken
whet her the native or the second | anguage of the
subject seens to have little effect on discrimnation

Score.

Suggestions for further Research:

1. Auditory discrimnation test of the kind used in the
present study nmay be admnistered to different clinica
groups consisting of sensorineurals. conductives and

presbycusi c patients.

2. An attenpt nay be nade to see if the binaural scores
obtained using the sanme test nmaterial differ from the

nmonaural scores of the present study.

3. Data pertaining to the effectiveness of present test

in the evaluation of hearing aids nmay be coll ected.
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The effects of nunber of talkers used to produce com
petiny nessage using the simlar test material as in
the present study) upon the discrimnation score nay

be studi ed.

The conpeting nessages read by single tal ker may be
admnistered in forward and backward nodes to see
the effects of semantic content of conpeting nessage

upon di scrimnation score.

An | ndo-Aryan | anguage may ce used along with English
in the admnistration of a speech discrimnation test

I N conpeting nessage situation

Speech discrimnation scores nay be obtained wth
normals in a situation in which they are not famliar
with one of the |anguages of the test (either prinary

nessage or conpeting nessage).
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11.

12.

13.

14.

15.

16.

APPENDI X -'" A

A 2 - Test Miterial used as Conpeting Message in

Experi nent |

He was so fat and so short that he looked like a rolling

ball to us.

e day Krishna went alone to Yanuna in search of that
bi g snake.

Kamal a was draw ng water froma deep well, al

| medi ately uncle arranged a | ond | adder

to the tank.

, by hersel f.
to be brought

There she ran back to the woods to teach foxy tricks to

her little fox cubs.

Q andnot her would always followne |ike a shadow saving

"Drink this mlk'.

Slowy she untied the knot in her saree and showed himthe ring

They all said it was below their
princess sat hya.

| was afraid stay there alone as |

t he ghost stories.

There he selected a quiet place under

settl ed down.

As the days passed , the wheet grew taller

so they were happy.

dignity to let himnmarry

Uncl e hel ped ny grandfather in |ooking after our

and gardens.

was rem nded of all

a huge tree and

and taller

fields

Even today | have to read each book and each page,

sai d the peacock.

He had once been to the zoo, after he cane here,

not her .

| am afraid that | cannot settle the natter

said Krishna.

Anybody whom you touch w th your
and be reduced to ashes.

right hand will

said Ranu' s

peacef ul |y,

die



17.

18.
19.
20.
21.

22.

23.
24.

25.

26.

27.

28.

29.

30.
31.
32.

33.

34.

35.

i
Children didn't like to cone to our house because they
were afraid of ny father.
He ate sone fruit fromevery tree until he was tired of eating.
Shiva had promsed to arrive at mdnight, but he has not yet co
He drank whatever was left in all the glasses and left that pla

Qur headnaster |ooked so funny that | thought that | would
draw a picture of him

| will not |look at any other woman if you narry ne, said
Bhasnsur a.

The peacock opened his beak and began to sing a song |oudly.

In the norning the wolf and the fox thought thay they woul d
make sone hot pancakes.

Ee gave her sone dried herbs to be powdered and m xed with
oney.

The el ephant put her trunk into Kamala's vessel and drank
all the water.

That year there were fewer showers of spring rain and the
vill agers were very happy.

That night | wanted to find out whether Rani was sl eeping
I n the house.

People in the village used to call grand father for advice
and hel p.

That young man was very fond of rich clothes and costly jewels.
The farmer picked up the two rotten punpkins and went away.

The old wonman was Very angry with Shanu and started
scol ding him

Kri shna was very happy that he would win back the |ove
and trnst of the people.

M/ nother tried to renenber whatever happened but failed
to do so.

He wanted to eat his cocoanut then and there but his
not her refused.
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37.

38.

39.

40.

41.
42.

43.
44,
45.
46.

47.

48.

49.

50.

i
Minni ran into the shade of that big banyan tree al ong
with her nother.

Al the people prayed to the gods to save them from
the comng danger.

A had pieces of sugarcane with ne and | wanted to
give them to |axm.

Lord Krishna asked his conpanions to wait while he
went i nsi de.

They reached the top of the hill by evening and so they
were tired.

He had lots of land in that village and one big house too.

But he had hardly anynore strength to stand and so he fell
down.

Life will be lovely for you hereafter the palmst told Ramana.
Gopi bl ew grandnother's old conch shell all of a sudden.
Siowy she untied the knot in her saree and showed him the ring.

She took water in her trunk and poured it over her body
several tines.

The sun god gave hima precious stone and told himto
| ook after it.

From ther | could see grand father sitting and doing his
prayers.

Even today |nhave to read each book and each page,
sai d peacock.

Gand father called the servants and asked them to go

and | ook for ne.



Az

135
14+
15+
16+
17
18+
|9
20+
21
22
23+
24+

25+

APEENDIX = '
List-l

3% a~§o® eos~ aws~ Logiods 38oiSdohodod.
Tz o5~ 089 Poiogd FodocddRol So Bydb-

e Losedo oo F, FPadtd Ko~ S5 ddso.

2838% odd o3 Plosdo eg¥se b Hcd.
0157300088 WL oS Pooado LotodEaédon

svo3® Trodog €000 Lopadiod svelose JodImeovos
 {do T E578 03°Padtod €558 Bycd.
I95odon E5,08 &3 o8 Paetogd Bt %) JokAoetreo
aBLIE® CdooS aEREb 578 oo TIX o
3E9TEE08) ToEo @ oIFPosvdo Lrweds dfo Fado
damrgityo eos® SeFLosdo fosc@odoc S5 grasgdo.
Beedo 5°F) 20300088 WPoodo Kocws~do LB Sos
6 L0385 S0t~ SoBodo vgod WoSr £35S ob.

oo o0 Mso eTI® adfldo Lod AokBVdo-

To0d Loom~dE e 6Y) SePeoocds £0by5® €05t ob
88t Lo o~ FBodo 198500~ 0o yote 2o

S350 3398 doo a=oPadtod oo™ 57588 Toooods
ofs* bod dodsd o35 Pargo ache® oo,

scodo JB8 T oo Sofurgo ackt AL )L

G35%0 Bt Aokl oSPBodo gredo SToISTYdo.
edgdo eldjo P alPo AL oE ErlseySo0.

2350 Todo S8 elTadiod 25O BIosgod.

o789 ddod®oSoltés SPedo Fooodod aemeFo

608 {12005 '5® oo ooy Doblobde

e o7Y) 8dos=d a¥Pooods Tz TSobEgod

A =3 1 Test Material used 4in Control « I



—————

A =31 LISTelL
FRTodmTS L JoPargo agds G s~Er o

P - tan

2. 900N Bodosteoo JoPedo & TP000m° Swedo
3. B0dod® JoTyos~d adedo Iosed aF° YdSI0
4o S840 5T ol @voPedo «orel §E Lpod
5. o€0 2BAS 63 5odd) oS Porge <X Eb 3 S08
6« © &> TP 8odoS JePeriod The wsTeo Bed
7o o &) &5 D Sepdo ag,E aond
g« ©od addweo 63) OSFBLED 20804058 aidS8o So
o fo0d INS%305%E"Y) oS Poldo blodlo 3o ToE0
lor  &ogo® o wivredis Ladddtodsdgsom
e 080 Ledjo FlEdo el fooo L3 Eudo &%)
e B3 Bk &8) >odo Edo FPedo aibeds oo
12 e e5%%ed &3 FMooodo Modstis ydr
13 o890 code® T2Eod %o FPorgo g S e Treodood
140 620 4o Mol FePeooado S Joo bhod
15« ©5°$08° el LooPoodty J0€,00TIIHIT® Y000
16. 58 I0)od®t NI FPOoLo e Ewodides b od
17e T3 Do oLopd SoPdosmds eldo I 9Sohoiod
18e  AogRogpdod) FPedo JoeedS Argodood
1er Wyl Foore LSéo oSPLoordo &b SoSoBdo
20+ T°0iB 63 ™Y $08° 688D Hs~eloodh-

md 285 3¢S 8T Treufo F0Iosed AbE s D od

2a. oo ©8d oS Peeiogd A& SRl

23.  SodTowo BAodo08 oopedBol edom £diodod

24, I8 G632 B3v900 FPeiogd ecdoBld) 8¢ I)dodod®
2s5. PuIve &Y oo adRoo~d ia‘g"df 880-

n



© © N o g bk~ W DN pE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

APPENDI X - "A

A- 4 Test material used as Primary Message in

Experinent ||

He pressed his hand on N ntysix the king' s feet.
| will teach hima thirtyeight |esson tonorrow
The king fixed his fortynine stunneyes on the sweeper.
The hospital was fortyseven a vary huge buil ding.
Rats played on the seventyeight dying patients.
Govi nd was delighted fortyfour at the prospect.
Nobody in the eightyfour village bought the horse.
They had |arge beads eightytwo around their necks.
People ran to the eightythree palace to inform the king.
Al but the princess eightyeight were happy on that day.
The dog | ooked at Mohan thirtythree wondering who he was.
Mohan quietly fiftyfive slipped out of the class.
They all,loved the fiftynine little house by the wood.
After the procession fortyeight they went hone.
Karuna brought her sixtysix sonme food to eat.
Gopi sat down by the sixtyeight side of the road.
Suddenly the nonkey fortytwo had an i dea.
The neat had lots of sixtyfour birds init.
He always learnt seventyfive his |essons quickly.
Saturday they nade ni netyseven many clay dolls.
They all caneeto the twentytwo hospital to see Chandu.
Suddenly Chickoo fiftyfour felt very thirsty.
But nobody cane eightyseven to help Mtilal.

Peopl e passed by the seventyone their bullock carts.
The house was full of twentythreee people that norning.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

A- 4 : List 2

| cannot stich your twentysix clothes till tonorrow
Shamu coul d not sixtytwo believe his ears.

The beggar kept on thirtyeight crying for long tine.

He was seared to look nintyseven at his own shadow.

Al the honey in seventyfive the bottle was spilt.
Shamu folded his eightyfour hands and prayed silently.
After few days his fortyfour wound was conpl etely heal ed.
The cock alone went and nintynine did all the sow ng.

A dentist can give eightythree her a better dental care.
It costs noney to fortysix feed the nonkeys.

After the heavy thirtytwo nmeal they all fell asleep.
They baked those dolls twentyfour over a word five.

Al the children ran eightyfive as fast as they coul d.
Vi mal a snapped el ghtyei ght her nouth shut.

Urcle and aunty will fortyfive come here any day now
The pandit patted twentythree kumar on his back.

But her capacity fiftytwo was even greater.

What you | acked was thirtyseven a bit of humlity.

e night two thieves fiftysix entered their house.

The little goat was nintynine happily grazing.

Soon all the people in thirtyone the country understood.
The wi ndows |ooked sixtyeight |ike enpty eyes.

Dy |eaves crunched seventyfour under their feet.

You stars prom se twentyseven an excellent year.

Tul asi das woke up twentynine early in the norning.
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APPENDI X - ' A

A- 6 : Test naterial used in control condition |

1
2
3

16.
17.

18.
19.

20.
21.
22.

23.
24.
25.

OO0 © N o U A

He took me to a shop and ei ghtythree bought ne an unbrella.

The squirrel grew bigger and eightyseven is able to play with ne.
| stood behind the thee and seventyfive threw a stone at ny

gr andf at her .

She bought her baby squirrel and nintyseven placed next to ne.

| noticed sonething bright twentyfive shining inside our task.

| sent a letter to ny nintythree teacher for |eave.

The cock listened for a while fortyseven to wolf's song in silence.
| had a bad dream and have not thirtythree been able to sl eep.

The Indian classics are twentyfour old books witten in Sanskrit.
They used to take the cattle out fiftyfour to the jungle in
t he norni ng.

. Again the wolf believed nintyfive the cunning fox.
12.
13.
14.
15.

God heard our prayers and thirtyfour has given you back to us.
e evening grandfather and fortyfour | were going to the tenple.
He wanted us to keep that nintyone el ephant with us at our place.

Kittu told me that he liked ripe sixtynine bananas better
t han sugar cane.

| tried to catch a bee fiftythree and it stung me on ny finger.

No sooner had the cock appreared eightyfive than fox gobbl ed
hi m up.

Then he started praying to fortytwo all the gods to cone to his hel

Mohini told himto take twentyseven rest before he started
chasi ng Shi va.

The cock believed her and they both seventyfour ran off
together to the woods.

Then he canme out with ne and twentynine saw that what | said
was true.

| lived a quiet life in the fiftyfive forest and did not
touch a soul.

The el ephant refused to obey thirtyseven his order.
Suddenly they saw a very fortynine funny aninal and got frightened.
He ran and ran and did not sixtytwo step until he reached a house.
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A- 6 : List 2

Everybody was sorry sixtysix to hear the bad news.

The wealthy nman heard thirtysix the beggar cry |oudly.
Al the attenpts to nintytwo kill it ended in vain.

| noticed two strange sixtyfive thing during ny illness.
| listen to the twentyone Ramayana in the eveni ngs.

They were selling many fiftythree things at the nela.
Minni is Shamt's seventyfour little sister.

Time passed nost fortythree happily for Rama.

Hs job was to get the eightytwo cut |ogs nunbered.
There was a fight seventyeight between the two ki ngdons.
She silenced the twentyseven angry denon for good.

Hs nother gave himfortyfive sone bread to eat on the way.
The police had covered seventytwo it with a newspaper.
That is one lesson all fiftytwo our children nust |earn.
He parked the car twentysix infront of that Nehru | odge.
Nobody had ever sixtyseven visited him at that hour.

He had no idea where sixtynine he had fallen.

. Wdnesday is ideal eightyfour for neeting friends.

The trucks had fiftyone unl oaded and left one by one.

He cane out wiping his thirtyeight face with a towel.

. As he turned he saw nintysix a gun pointing at him

There was great fortyfive rejoicing at the pal ace.

The priests served fortysix them delicious food.

. Al the people around sixtyfour are jealous of one.

. Al the piligrinms thirtyseven trenbled in fear.
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B 1 - English Achi evenent Test

CGCeneral D rections

a rc N oE

.
Eg.

Read the directions under each part of the test carefully.
Try and answer all the itens.

Please wite with a pencil so that you can cone back and
correct if you have tine.

Try to finish the test as soon as possible.
Drections: In each of the following lists there is one

wor d wWhi ch does not belong to the famly of
WOr ds_Qi VEN. Pl ease underline such Wor as.

EG Pen Chal k Crayon Penci | Bl ack- boar d
Sun Star M anet Radar Moon
El ephant Lion Cock Vol f Bear
Pal m Fi ngers Wi st Hai r Fi nger nai |
Stream Tunbl er R ner Sea Pond
Bal oon Propel l er Rocket Aer opl ane Spaceshi p

Put in a, an or the as required in the brackets

V¢ went to (the) zoo. (An) elephant is tied to (a) tree

Wen | got to ( )station, | found that ( ) train

had already |left.

John and Mary did not have( )hone of their own so

they lived for( ) year or two with Mary's parents.
)JField trip was organised for ( ) student s of

Sci ence departnent. The visit was( ) success.



21.
22.
23.

MI.

24,
29.
26.
VITI.

27.
28.
29.
30.

I X

Transform the following statenents into sinple
gquestions. Rewlite the question.

eg. He went to States last year.
Ans: Dd he go to States last year?
She went to the park

There were four cups on the table

The students were |ate

Change the following into assertive sentences,
REW1T€E (he Sentence.

eg. How beautiful her eyes |ook®!
Ans: Her eyes | ook beautiful.

How sel fish and w cked he had been!
How lovely is the weat her!

Véht a terrible dream | hadl!

Correct the follow ng sentences if necessary,
BEgin WINh NEwW SENtence Wih the word "there

eg. A pen is inside the desk

Ans: There is a pen inside the desk.
Three maps are on the table.

A cumis above the table.

Water is inside the well.

A five rupee note is inside ny purse.

Conpel ete the sentences by putting in who, which or that

eg. 1) Bring the book which or that is on your shelf.

ii) The girl who has just gone out is ny sister.



I'11. Change the follow ng sentences into singular. Mke
the corrections below each word which needs to be
changed. Need not rewite the sentence.

eg. The lecturers scolded the students for not

[Ffecturer student
having attended the cl asses.
cl ass

9. The old wonen smled bravely through their tears.
10. W shall bend the front of those radi ators.

11. The physicians gave them the best nedici nes but
they grew worse everyday.

12. W shall not buy those mangoes, sold in those shops.
V. Conbine the follow ng sentences into a good one using

POSSESSIVE, REWiTe [Ne New Sentence, Read the
exanpl € carerurty.

EG Della had long hair. It was beautiful.
Delia's long hair was beautiful.
13. Mtilal has four daughters. They live in England.
14. Raju had a friend. He was working in Railways.

15. She had a pen. It was black in color.

v. Read the follow ng sentences carefully. Repl ace the
onderTTned words using sultabl e Noun/ Noun group, as
Shown Th exanpl €. WIL€E your answer Del ow the under -
Mned poriton.

EG W have a lesson in science every \Wdnesday
SCirence Tesson

16. He only reads news about sports

17. She was wearing a saree nmade of pure silk

18. He dropped the bottle used for mlk

19. M brother has just passed his exam in |aw

20. The earliest engines driven by steamwere only
used for punping.




31. Please get ne the pen Is on dad's table.
32. Wat is the name of the girl S wearing a red saree.
33. The building Is collapsed, killed two people

were living init.

X. Conplete the sentence by using question tags

eg. i) You left early, didn't you?

i) Ramwon't forget, wll he?

34. That saree was not expensive. . . . . . .. ?
35. She went hone. . . . .?
36. The students enjoyed the gane. . . .?

XI. Conplete the sentences using -ing formor to infinitive
of the verbs given 1 n brackets.

eg. 1) Krishna enjoyed neeting all his friends (Met)
ii) They asked himif he liked to live in the city(live)

37. W saw several people.. . . . . in the |ake(sw n
38. Wiy did you keep ne. . . . .nearly an hour?(wait)
39. | toldny friend. . . .along wth ne(cone)
40. There we stopped. . . . sone breakfast(have)
XI'l. Listening conprehension.
| paragraph - Answers 'l paragraph- Answers
41 46
42 47
43 48
44 49
48 50
Scor es:

Ti me taken:
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TABLE = }

signaleto= Total score of subjects in Mega score in

Pabes @ SEs Tlws  Elie Tl
-12 1616 1708 80.8 85.4
-6 1649 1687 82.45 84.45
0 1564 1670 78.2 83.5
+ 6 1506 1659 75.3 82.95
+12 1581 1689 79.05 B4edS

Table showing the Mean Scores of 100 subjects im both
the achievement Lests.



€ = 1 : Discrimination scores (% correct) obtained by fifty normal hearing

P

subjects in Experiment I under five different signal-to-noise ratios.

s/N

retto J( T p s 1o
-1248 4% oF 32% 0% o % 0% o o 0
- 6 dB 56% 66% 66% 62% 66% 52% 64% 42% 66% 70%
0 dB T4% 90% 86% 76% 86% 84% 82% 84% 78% 72%
+ 6 dB 76% 80% T4% 78% 82% 82% 82% 84% 80% 92%
+12 dB 88% 92% 92% 78% 84% 90% 88% 82% 78% 84%

- e W e - SR S es O O O E S EE O aE E



C = 2 ¢+ Diserimination scores (% correct) obtained ihy fifty mormal hearing
subjects in Experiment II under five different Signal-to-moise ratios.

LR R LR

s/ 4T T T Tt VR IEers T TT T TTTmmTmmssocees
Fatie I 2 2 3 4 5 6 7 8 9 10
-12 dB 0z 0% 0% 0% 0/% 12% 0% 6/ 0% 0%

- 6 dB 92%  84%  58%  90%  92%  78% T4%  68%  80%  74%
o dB T0%  94%  96%  96%  96%  90% 82%  T8%  96%  96%
+ 6 dB 96%  94%  96%  98%  98%  78% 94%  92%  94%  88%

+12 dB 90% 88% 88% 96% 90% 96% 98% 96% 96% 98%



C -

86

88
90
88
96
90

3

APPENDI X ' C

D scrimnation scores (%correct) achieved by
fortyfour normal hearing adults in Experinent.
| Control Condition (quiet) re: 40 dB SPL.

11. 90 21. 92
12. 84 22. 98
13. 90 23. 88
14. 90 24. 96
15. 92 25. 88
16. 94 26. 92

17. 88 27. 92

96 18. 88 28. 92 38. - 48. 92
96 19. 68 29. 84 39. 94 49. 96

92

20. 96 30. -

Mean discrimination score

Standard Deviation:

31.

32.
33.
34.
35.
36.
37.

40.

86

84
90

86

94

41.
42.
43.
44.
45.
46.
47.

50.

93.0%
4.103

90
96
92
94
92
92
92

98
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TABLE =3

SPL values Re:s 00,0002 dy/cm2

sl. Scale ————— -

No. Inside the Jutside the
booth booth

| A 22 dB 40 B

2 B 30 dB 42 dB

3 C 40 dB 44 dp

€C = 5 : Neise levels in (dB SOL) at 'A' 'B' and 'C?
scales.



APcENMIX _'C'

TABLE « C

Central Sequency S5PL values in the th  150(1964) spe=
s1, ©Of the oectave Res 09,0002 dy/ cification SPL
Now band values in -u-m:’

in Hs. inside Outside room.Re.0.06002 dy/

be 128 24 48 35 ds 31 48
2. 250 22 40 2s
3. 800 24 40 26
4 1000 20 34 30
Se 2000 is 30 38
Ge 4000 il 22 51
Te 8000 10 16 56
o e i 1 P T e A . S i e S W At S % = e R e e ——_—

C w61 Noise levels in (dB SPL) iuside and oulside
the test boolh.





