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CHAPTER |

| NTRODUCTI ON

One of the basic requirenents of any organism
is the need to conmunicate. "It is the process of
i mparting to one-anot her, ideas, thoughts, feelings
or opinions by means of signs, signals and synbols
expressed consciously or unconsciously" (Travis,
1971). Down the corridors of time, speech has

been the nost comonly used node of conmunication

A breakdown in speech communication can take
pl ace at three |evels:
1) at the transmtter level, i.e., the speaker,
2) during transm ssion, i.e., any interference
of speech during its transm ssion, and

3) at the receiver level, i.e., the listener.

A defective speech discrimnation is one of the
factors leading to a communi cati on breakdown. This
could result froman interference at any or all of
the three levels of comunication breakdown nentioned
earlier. Factors leading to a speech discrimnation
probl em can al so be grossly classified into those
that are intrinsic and those that are extrinsic to

the i ndi vi dual .



Intrinsic factors that lead to disturbance in
speech discrimnation include pathol ogies of the auditory
systemwhi ch could be at the level of the cochlea,
auditory nerve, or higher in the central auditory
system Further, psychol ogical processes such as
menory, fatigue, attention and intelligence can al so
bring about a deterioration in the speech discrin-

nati on scores.

Extrinsic factors that lead to a disturbance
i n speech discrimnation include variations due to:
1) the input signal,
2) the transm ssion system
3) the listener, and

4) the tester.

Research has shown that various aspects of the
i nput signal can affect speech discrimnation. They
ar e:

a) The type of speech material i.e., whether it
is nonsense syllables (Lehiste and Peterson,
1959y Carhart, 1965), nonosyllables (Mller,
Merse and Lichten, 1951; Boothroyd, 1968),
Pol ysyl | abi ¢ words or continuous discourse
(Speaks and Jerger, 1965; G ol as, 1966 a?
Berger, 1969).



b)

d)

f)

9)

The phonetic bal ance of the test lists (Haskins,
1949; Lehiste and Peterson, 1959; Till man and
Carhart, 1966)

Whether it is a half list or a full list (El pern,
1961; Tobias, 1964; Martin, 1975).

whet her the sane list is repeated while deter-
mning articulation function (Lagenbeck, 1965;
Tillman and carhart, 1966). |If different lists
are used, the conparability of each of the

lists (Hood and Pool e, 1977).

Use of a carrier phrase, as well as the content
of the carrier phrase (Pederson, 1970; d adstone

and si egenthal er, 1971; Lynn and Brotman, 1981).

whet her stinuli are presented through |ive voice
or through recorded node (Carhart, 1965;
Goet zi nger, 1978).

Presence of a background noi se (Carhart and
Till man, 1970; Keith and Tabis, 1970;
Northern and Hattler, 1970).

Variations introduced during transm ssion include:

a) Presentation level of the stimuli (Tillman et al,

b)

1963; Boot hroyd, 1968; G odas, 1975).

Distortion introduced by the instrunment and



c) anbient |evel of the test room

The |inguistic background of the |istener (Sapon
and Carrol, 1957; Singh, 1966; Bagli, 1972; and
M yawaki et al, 1975) and above all his famliarity
with the test words (Bl ack, 1952; Hrsh et al, 1952?
Rosenwei g and Post man, 1951; Oaens, 1961? Schwartz
and CGol dman, 1974) are known to affect speech discrim-
nation scores. It is very essential that the test
wor ds shoul d be within the vocabul ary of the popul ation
being tested. Savin (1963) especially noted that nore
commonl y used words are often substituted for the

| ess commonly used stinul us word.

Besi des the above points, the tester hinself/
herself is likely to be an inportant vari abl e,
intrinsic factors which are present in the |istener can
also be found in the tester. Al so, the kind of
instructions he gives the listener prior to the speech
discrimnation test, whether it is witten or oral
responses that he wishes toelicit, and the criterion
he uses while scoring the words have hi gh chances of

affecting the test results.

It is essential that the above factors be controll ed
while testing, unless it is necessary to introduce

sone of themwhile testing sone specific cases. For



| nst ance, background noi se nmay be introduced while
determning rol |l pver effect in sensory-neural cases.
Time conpression, tinme expansion, or filtered speech
stimuli may be called for while testing cases with

central auditory disorders.

NEED FCR THE PRESENT STUDY:

It is desirable to obtain the degree to which
di scrimnation has been affected in an individual,
wi th a pathol ogy, for the purpose of diagnosis as
well as rehabilitation. To do so, it is essentia
that we have standardi zed tests of speech discrimnation
The test conditions should be opti num and all

I ndi vidual s shoul d be subjected to a simlar set up.

The Nu Auditory test No.6 (Tillman and carhart,
1966) is one such speech discrimnation test that has
been used extensively in the west (Beasley, Schw nmmrer
and R ntel mann, 1972? Beasl ey, Fornman and R nt el mann,
1972; Ri ntel mann and Schumai er, 1974; Sander son- Leepa
and R ntel mann, 1976; orchi k and Roddy, 1980 . in
India, it has been standardized by Malini (1981) and
used by Sood (1981).

Malini (1981) found the nean and nedi an scores
obtai ned at any sensation level, for all four lists

of the NUAuditory test No.6, to be consistently



| oner than those obtained by Ri ntel mann, Schumaier
and Jetty (1974). In addition, the variability in
her scores were also higher. One factor that could
have resulted in this discrepancy in scores, is the
subjects' famliarity with the test words. Despite
the fact that Tillmn and Carhart (1966) had tested
the words for famliarity and found a sizeable
proportion of themto be very common by the Anerican
popul ati on, the sane cannot be expected of an Indian
popul ation, words that are famliar to the Anerican
popul ation may not be found equally famliar by the
| ndi an popul ation, for the Americans are native
speakers of the |anguage, where as the Indians are

non-native speakers of Engli sh.

Most often it is oral responses of the |istener
that is evaluated and not witten responses, in
such case, the tester's famliarity with the test
words is likely to influence his scoring ability as
much as it is likely to influence a |istener's discri-

m nat i on.
1) What effect does the famliarity of the test
wor ds have on the speech discrimnation scores?

2) Does training in scoring of the responses affect

the speech discrimnation scores?



3) Is there any significant difference between
trained and untrained testers, with respect to the

famliarity of the test words?



CHAPTER I 1

REM EW G LI TERATURE

Various factors can affect the speech discrimnation
scores in a nornal hearing population. They can be

listed into the follow ng broad categori es:

|. Variations due to the input signal.
1. Variations due to the transm ssion system
I11. the listener and the listening condition as a
vari abl e.

V. the tester as a vari abl e.

|. variations due to the input signal

a) Type of the speech material used:

The material used in speech discrimnation tests

ranges fromnonsense syl | ables to sentences.

Nonsense syl | abl es have been found to be rather
abstract and cause consi derable confusion to the
subjects (Carhart, 1965). ne suchtest is the one
constructed by Mayadevi (1974). The test consisted
of 20 CV syl |l ables, the vowel being constant i.e.
/al. As these isolated phonenes do not carry any
nmeani ng, they do not possess the property of

intelligibility (Lehiste and Peterson, 1959). Such a



test serves the purpose of a recognition test rather
than one of discrimnation and is analyzed in the
subcortical parts of the auditory pathway (Zakrzowski

et al, 1975).

"(ne advant age of nonsense syl lables is that they
facilitate the neasurenents in cases where the intelli-
gibility score is high" (pedersen, 1970). For instance
the discrimnation test at the "Technical University"
devel oped a net hod where the nonsense syl | ables were
presented as the fourth "word" in a sentence chosen
from spoken Dani sh (Pedersen, 1970). Thus they took
into account the transition phenonmenon between the
sounds precedi ng and foll ow ng the nonsense syl |l abl e,
whi ch had not been taken into consideration in Mayadevi's

test.

Nonredundancy is a desirable factor while testing
discrimnation. Presence of redundant nmaterial wll
nmake available to the patient, clues which nay obscure
his discrimnating disability to a considerabl e degree.
Monosyl | abl es provide this desirable factor, since they
are sufficiently unpredictable (Carhart, 1965). In
addition they serve as an easy task for the |istener
because of contextual cues (MIller, Heise and Lichten,
1951). By using nonosyllable words it is possible to

construct word lits that are highly famliar, as well
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as phonetical |y bal anced. Moreover, they can be easily
mani pul ated to represent colloquial speech (G ol as,
1975). They enabl e rapid determnati on of discrimnation
scores and/or articulation function (Boothroyd, 1968).
Tobias (1964) stated that " === = = nonosyl | abi ¢ wor ds
are useful in that they are a specific formof speech
stimuli rather than because they are a good representa-
tion of everyday conversational speech". Sone of

the commonly used nonosyllabic word lists are the

PAL PB-50 word lists (Egan, 1944), A DW22 (Hrsh

et al, 1952), the Nu Auditory test No.4 and No. 6
(Tillman et al, 1963; Tillman and Carhart, 1966) and
the PBK (Haskins, 1949).

Pol ysyl | abi ¢ words have been found to yield higher
intelligibility than nonosyl | abi c ones, under the sane
conditions. This is due to thefact that they afford

nore cues for discrimnation than do nonosyl | abi ¢ words.

There are yet others who are of the opinion that
sentences or even sone formof quantifiable continuous
di scourses give forth results that are nore accurate
(Berger, 1969; Golas, 1966 a; Harris, Hai nes and
Myers, 1960; Speaks and Jerger, 1965). Sentences
present a nore natural listening task than do single

words (Hrsh et al, 1952). They nake use of the
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cruci al paraneters used in understandi ng connected
speech. Sonme of the sentence tests include the D
sentence lists (silvernman and H rsh, 1955), its

nodi fied version by Harris et al (1960), the multiple
choi ce series devel oped by Berger (1969) and synthetic
sentences constructed by Speaks and Jerger (1965).
Despite the advocacy of the use of some of these
sentences in clinics (Speaks, Jerger and Trammel,

1970 a, 1970 b; Jerger, 1973), they have not been

i ncorporated in routine audi ol ogi cal assessment.

b) Phoneti c Bal ance:

A test that is phonetically balanced should contain
the elenents of that particul ar |anguage, in approxi -
nately the sanme proportion as they occur in that
| anguage. Sone of the phonetically bal anced tests
are those constructed by Haskins (1949); Lehiste and
Peterson (1959); Tillman, Carhart and WI ber (1963);
and Till man and Carhart (1966).

It is essential that each list of a discrimnation
test shoul d not exclude those sounds that occur nore
frequently in that |anguage. |If this were done, an
accurate determnation of the discrimnation ability. of

the listener woul d not be obtai ned.
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The test constructed by Mayadevi (1974) consisted
of CV syllables that occur in nost Indian |anguages.
Though the test may have been phonetical |y bal anced
I n some of the Indian |anguages, it nmay not have been

SO i n ot hers.

c) Full list Vs Half list:

There has been considerabl e controversy as to
whether, utilizing a half list is likely to affect the
speech di scrimnation scores. The nain point of
argunent has been as to whether saving tine is a nore
i nportant factor or naintaining the phonetic bal anced

list is nore vital.

It is agreed that little is gained by utilizing
100 itens, if it yields no nore infornmation than do

fifty itemtests (Carhart, 1965).

Further, El pern (1961) pointed out that a 25 word
list was as effective as a 50 itemlist, based on his
anal ysis of w22. Canpanelli (1962) obtained simlar
results on the PB-50 lists. Enploying only 25 words
was considered to save tine. However, with regard to
the w22 test, four tenth of the words were too easy
and thus failed to differenci ate anong scores, except

very rarely. Tobias (1964) opined that phonetic bal ance
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was not an essential factor in a "useful diagnostic
test". Thus a half list was considered as informative

as a full 1ist.

QG ubb (1963) contradicted the findings of E pern
(1961); Canpanelli (1962) and Tobi as (1964) by stating
that the two half lists may not be equally difficult
or equally easy. Also, the list would no | onger be
phonetical |y bal anced. The findings of Black (1952),

served to substantiate the above st at enent.

Consi dering Martin's (1975) viewpoint, the ful
list takes no nore than five mnutes to adm ni ster,
which is not a considerably long duration. Thus, the

argunment, that a half list saves tinme, is untenable.

d) Necessity for having several lists:

The need for several lists arises when one is
determning the articulation function of an individual.
It is of paranount inportance that the sane |ist shoul d
not be used nore than once on an individual, for his
menory may play a factor and inprove his scores on
successi ve presentation of the list (Langenbeck, 1965;

Tillman et al, 1963; Tillman and Carhart, 1966).

It is even nore vital that each list be conparable

wththe other. That is, theitens in each list should



14

be identical with respect to difficulty (Hood, Pool e,
1977). If two lists do not neet this criterion, then
t he scores obtained by each of themw Il not be

conpar abl e.

Hrsh et al (1952) reported no statistical inforna-
tion about the difference in scores of the four lists

of the ADW22.

Lehi ste and Peterson (1959), intheir auditory test,
constructed ten lists of 50 words each, in all of which,
t he phonem c bal ance was rigidly nmaintai ned. The
phonem ¢ distribution was proportional to the phonem c
structure of CNC words occuring with a m ni num frequency
of one per mllion according to the Thorndi ke and
Lorge's frequency count (1944). However, E kins (1970)
questioned the interlist difference with reference to
t he nunber of famliar words each contai ned. Peterson
and Lehi ste (1957) considered the overall famliarity of
their 500 words, but did not take into account the

interlist difference.

Wi | e devel oping the Nu Auditory test No. 4, Tillman
et al (1963) al so conformed rigorously to the phonemc
bal ance that had been suggested by Lehiste and Peterson

(1959) .
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Using the FormA of the Nu Auditory test No. 6,
R ntel mann and his associates (1974) found all four
lists to be equivalent. R ntel mann, Schunai er and
Burchfield (1974) also found the four forns of the
sane test toyield simlar results, wusing the Form
A of Nu Auditory Test No. 6, R ntelnman and Schunai er
(1974) found list IVto be easier, while lists I,
Il and Il were equivalent in nornmal hearing, young
sensori-neural |oss cases, and cases wi th presbycusis.
This differs fromthe findings of R ntel mann, Schunai er
and Burchfield (1974) who found lists I, Il and 1]
to be equivalent. However, no statistically significant
difference between the |ists, was obtained in either

of the above two studi es.

Malini (1981) al so established an interlist difference
using formA of Nu Auditory Test No.6. However, the
differences in the this study were found to be
statistically significant at |ow sensation |evels
and not so at higher sensation levels. At |ow presen-
tation |l evels, she found list IV to be easier, and
list | to be the nost difficult. Ranking the lists
with respect todifficulty, i.e., nost difficult to
least difficult, the follow ng order was obtained -

list IV, list I'Il, list Il and list I.
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e) Effect of the carrier phrase:

Egan (1944) and carhart (1952) utilized carrier
phrases in speech audionmetry with the intention of
alerting the listener for the test word, and all ow ng
t he announcer to nonitor his voice. The exact content
of the carrier phrase was not gi ven nuch consi derati on.
Studies conducted at a later stage indicated that the
operation of a precedi ng phonene on a succeedi ng one,
did influence the intelligibility of speech (Pederson,
1970; d adstone and Siegenthaler, 1971). witha
change in the carrier phrase, a variation in the discri-
m nation scores has been noted by Kruel et al (1969),

enpl oying the Modified Rhyne test.

d adstone and Siegenthal er (1971), using the
GO DW22 test, found a difference of score of 7%as
a function of carrier phrase, i.e., using different
carrier phrases. An inprovenent of 16%was found in
intelligibility when the nore enhancing carrier phrase
was conpared with scores of the same words with no
carrier phrase. They extrapolated that the intelligi-
bility of the carrier phrase "You wll say === . "
enhanced the scores, as the long vowel /ei/ at the
end, in contrast to other endi ngs, hel ped i n augnenti ng
the intelligibility. GCelfand (1975) obtained simlar

results, when conparing words in isolation wth those
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spoken with the carrier phrase "Say the word = == = ".

Lynn and Brotman (1981) have stated that the
carrier phrase enhances intelligibility of the test
wor ds, when a prevocalic consonant (CV) is enbedded
in a phrase such as "You will say CV'. The consonant

here, is considered an intervocalic consonant (V;C V,),

with the nucleus of the word "say" being V;, and the
nucl eus of the test word being V,. In addition, the
findings of ostreicher and sharf, 1976; Sharf and
Beiter, 1974, Sharf and Heneyer, 1972, and Sharf and
Gstrei cher, 1972 have denonstrated that VC fornmant
transitions provide nore consonantal place of arti -
culation information than do CV/ transitions; This
finding substantiated the extrapol ati on of 3 adstone

and Siegenthaler (1971).

Kuehu and Mol | (1972) have specul ated that the
carrier phrase contains acoustic cues for sone nmanner
of articulation distinction for intial consonants and
al so for the tongue advancenent cues for syllabic
nuclei of the test words. Lynn and Brotnman (1981)
have al so postul ated that the phrase "You will say
..... contai ns perceptual cues that enhance identifi-
cation of place of articulation of the initial consonant

of the test word.
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However, contrary to the above findings, Martin
et al (1962) have found that carrier phrases are non-
essential and only serve to confuse individual s who
had severe discrimnation problens. Father, Mrtin
and Forbis (1978), found that the discrimnation
scares decline when a carrier phrase is used. N xon
(1961) found carrier phrases to have no effect on the

intelligibility of words.

Consi dering the findings of these different investi-
gators, it seens justified to maintain using a single

carrier phrase through all discrimnation testing.

f) Live Voice vs Recorded Speech material :

This has been a point of argument since the advent
of speech audionmetry. Each method has its nmerits and
denerits, wthregard to live voice, the results
obt ai ned by different speakers cannot al ways be consi dered
as equivalent (Carhart, 1965; preusse, 1968). Each
speaker's intonation, pronunciation, accent and not her -
tongue, is likely to be a variable. Also, the results
obt ai ned, using the sane speaker fromone tine to
another may be a variable. In live voice presentation,
there is a strong tendency for the speaker to try and
articulate nore clearly when the patient does not

understand cl early (Langenbeck, 1965).



19

The mai n advantage of live voice testing is its
flexibility. "For exanple, the use of nonitored |live
voice testing with very young children and wi th nmany
aged persons often provides information quickly, which
ot herwi se mght require a consi derabl e period of

conditioning or el se be unattainable" (CGoetzinger, 1973).

The best nethod to elimnate the speaker being a
variable, is by making use of a single speaker's
recorded speech. This nmakes conpari son anong results
of different examners possible (Carhart, 1965; Langen-
beck, 1965). The uni que characteristics of the talker
Is a constant variable in each recorded test. There is
every possibility of there being as nmuch difference
bet ween one recordi ng and anot her as between two |ive-
voice talkers (Carhart, 1965). Such a di screpancy has
been denonstrated by the Rush Hughes recording of the
PB-50 and the w-22. The forner was conpiled by Davis
and others (1948) and the latter by Hrsh et al (1952).
The scores were found to inprove rapidly with increase
in the presentation level in the W22 list, and were
near the speech reception threshold. The Rush-Hughes
versi on was nore exacting - a nore gradual inprovenent
in discrimnation as the presentation |evel was
increased. Only at extrenely high levels, were the

scores of W 22.
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Baettie and Edgerton and Sui hovec (1977) found
that the Auditec of St. Louis cassette recordi ngs of
the Nu Auditory test No.6, and A D W22 speech discri -
mnation tests, yielded a simlar articulation function,
t he sl ope being about 4. 4%per dB. Each gave a speech

di scrimnation score of approximately 95%at 32 dB SL.

Al'l words should have the sane intensity no matter
whether it is recorded or presented live. In the latter
condition, an ACvoltneter can be used to nonitor the

speech (Langenbeck, 1965).

g) The speaker as a vari abl e:

This factor has been dealt with, to a certain
extent, while discussing recorded vs |ive materi al

presentati on.

Kreul et al (1969), enploying one of the lists of
the Modified Rhyne Test, which was devel oped by House
et al (1963, 1965), found that the test difficulty did
not change significantly with reutterances of the
same nmaterials by a given speaker over two recording
sessions. However, they did change significantly with

the change in tal kers.

Vari abl es such as vocal paraneters (Treisman,

1964) and regional dialects are factors that coul d
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be contributing to the speaker variability. So also
bis cultural, educational background, and the presence
of any speech defect. Hecker (1974) determned the
consonant-vowel ratio of the recordi ngs of two
nmal e speakers of the 300 nonosyl | abi ¢ words of the
Modi fied Rhyne Test, utilizing an interactive conputer
system The consonant vowel ratio was conputed by
nmeasuring the energy in the appropriate consonant and
vowel segnents. The speaker with a hi gher consonant

vowel ratio was found to be nore intelligihble.

Preusse (1968) putforth a new point of view, by
suggesting that a small nunber of speakers as two or
three, do not provide an accurate evaluation in all
cases. This is due to the fact that "extraordinary
di fferences" anong speakers have been found (Preusse,
1968). Due to the limted nunber of lists avail able
inasingle test, a large nunber of speakers, speaking
each list, will not be possible. As a solution, he
suggested to rotate a | arge nunber of speakers within
each test list so that each list provides a sanple of

all the speakers enpl oyed.

h) Presence of background noi se:

Anot her factor that can bring about a deviation

of the expected scores in nornal hearing individuals.
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Is the introduction of a conpeting stimuli along with
the speech material (Carhart and Till man, 1970; Keith
and Tabi s, 1970; Northern and Hattler, 1970; Rupp and
Phillips, 1969). It has al so been denonstrated t hat

di fferent background noi ses have different effects on
speech intelligibility for nornmal hearing adults
(WIllianms and Hecker, 1968). The senantic content of

t he conpeting message has a differential effect on
speech di scrimnation, depending on the type of nateri al
bei ng used (Garstecki and Mul ac, 1974). Increading the
| evel of noise decreases the intelligibility for a

gi ven | evel of speech, but it is to sonme extent possible
to conpensate for this effect by increasing the speech

| evel (Lochner and Burger, 1961).

D rks and Bower (1969) have gi ven evidence that the
noi se background had no influence on synthetic sentence
di scri mnati on when the speaker of the sentence materi al
and conpeting nessage arethe sane. However, Garsl ecki
and Mul ac (1974) illustrated that synthetic sentence
discrimnation in forward conpeti ng nessage node was
a rather difficult task for both normal hearing indivi-
dual s and those with mld to noderate sensory-neural

hearing | oss.

Wil e determning the effect of pure tones on speech
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intelligibility, Pearson (1977) found that in the
presence of air-craft-type noise in which conbinations
of tones and noise are held at a constant A - |evel,
intelligibility was either unaffected or increased

by addition of tones inthe 2 - 4 KHz range.

The reverberation time of the roomin which the
speech material was taped can al so influence the

speech di scrimnation scores.

1. VAR ATIONS DUE TO TRANSM SSI ON

Effect of presentation |evel:

D scrimnation scores established at |ow sensation
| evel s yield poor scores, with arise in the presenta-
tion level, the scores also increase steadily. At a
particular point, an increase in the intensity does
not bring about an inprovenent in the discrimnation
scores (Carhart, 1965; Boot hroyd, 1968; G odas, 1975).
This particular point has been referred to as PB nmax

when phoneti cal | y bal anced words are enpl oyed.

Wth regard to W22, naximumintelligibility was
reached at 60 dB SPL. Above this intensity level, no
appreci abl e i nprovenent in score was noted. However,
bel ow 60 dB SPL, the slope of the curve was steep,

I ndi cating the dependency of discrimnation scores on
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intensity (as reported by G odas, 1975).

Wil e determning the articulation function from
-4 dB SL to +40 dB SL, for the Nu Auditory Test No. 4,
Tillman et al (1963), found it to be Iinear, which
underwent saturation at higher signal intensities.

"A nost perfect discrimnation" was obtained at +24 dB SL.

Tillman and Carhart (1966) found the four lists
of Nu Auditory test No.6 gave forth essentially a
simlar articulation function as did the Nu Auditory
Test No.4. An asynptole was reached at 32 dB SL.
Variability in scores was found to be greater at
| oner SLs, and it reduced progressively and dranatically
once saturation |level was reached (Tillman et al, 1963;

Carhart, 1965; Rntelmannet al, 1974; Malini, 1981).

Mich as it is desirable to obtain an articul ation
function, it is not always practical to do so in routine
testing. (Boothroyd, 1968). Thus it has been suggested
that for routine testing purposes, discrimnation be
obtai ned at one particular level. Davis (1948) has
recomrended t hat, while admnistering the PAL PB-50
word [ist, 110 dB SPL be used for cases with hearing
| oss of 55 dB or less, and at 120 dB SPL for hearing
| osses greater than 60 dB unless the |atter causes

disconfort, Carhart (1951 - 1952) suggested admni stering
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the discrimnation test at the upper limt of the

confortabl e | evel .

Maki ng use of just one intensity |evel, one cannot
be sure that he is determning the nmaxi numdiscrim -
nation score of the individual, unless he has got a
score of 100%at that level. If the scores are | ower,
there is no way of know ng whether it presents the

person's hi ghest performance (Carhart, 1965).

I11. THE LI STENER AS A VAR ABLE

a) Effect of |inguistic background of the |istener

Sapon and Carroll (1957), Singh (1966), Boothroyd
(1968), Barr (1969) have shown that the discrimnation
scores of nonnative speakers of the |anguage in which
they were tested, were |ower, than when they were tested

in their native | anguage.

Abranson and Li sker (1968), studying the discrim -
nati on of two | anguage groups (Thai and English) which
varied in phonetic category, found that the discrim -
nability was essentially determned by specific |anguage

expressions rather than the phonetic categories.

M yawaki et al (1975) while studying the ability

of Japanese and Anerican subjects to distinguish between
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t he phonenes /r/ and /1/ found that the |anguage of
the listeners played a role in discrimnating, when
the stimuli were in the "speech node". No such

di fference was established when the subjects were
presented wi th non-speech stinuli. Bagli (1972) noted
that dialectical differences also played an inportant

role in speech perception.

Sood (1981) found his results to be affected as
he used a forei gn speaker whil e studying the perception
of time-conpressed CNC nonosyl | abl es by non-native
speakers of English. He did not observe the expected
rise in performance with an increase in sensation

| evel .

Experinments by Stevens et al (1969) and Ter beck
and Har shman (1971) contradi cted the above finding.
Stevens et al (1969) using vowel s, determ ned that
| i ngui stic experience had no effect on the discrim -
nation of synthetic vowels. The experinment was carried
out on Swedi sh and Amrerican |isteners, in whomthe
vowel s were phonemcally distinct for one group and not

for the other.

Boot hroyd (1968) and Sinha (1981) have suggest ed
that in order to overcone the influence of a nonnative

| anguage, the test shoul d be designed such that the
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word lists are appropriate to the |anguage skills of
various population. But this is not a feasible idea,
especially in a country like India, where there are
over 1500 dialects (Tines of India Drectory and Year

book, 1979).

b) Instructions and other variables that nay

affect the listener's response:

Mar ki des (1979) found that by instructing the
|istener to repeat every single phonene identified,
enhanced the discrimnation scores. Asking the
listener to repeat only what he identified to be
meani ngf ul , depressed the scores. Asking the |istener
to respond to every stimulus he heard, whether it be
a part of a word, or a word which nade no sense, is

especi al |y essential when scoring is done phonemcally.

Q her factors that are likely to affect the test
scores are the listener's previous know edge of the
test, his intelligence, enotional state, attention or
| ack of it, fatigue, short termnenory, eagerness,
confusion and uncertainity, reaction timne, self-conscious,
ness, drowsiness, etc (Markides, 1979). Al so,
environnental factors such as the humdity, tenperature
and airation of the test roomcan affect the physiol o-

gi cal state of the subjects.
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c) Famliarity of the word lists as a vari abl e:

When the famliarity of the test words is not
mai ntai ned as a constant, conflicting results can
arise. The reviewof literature discloses that
word famliarity affects both recognition as well
as discrimnation scores (Bl ack, 1952; Hrsh et al,
1952; Howest, 1957; Rosenwei g and Post man, 1957;
Post man and Rosenwei g, 1957; Owens, 1961; Peterson
and Lehi ste, 1962; Schultz, 1964; Canpbel |, 1965;
Boot hr oyd, 1968; Epstein, 1968; Boot hroyd, 1970;

El ki ns, 1970; and Schwartz and Gol dman, 1974). It
Is essential that the word list be in accordance with

t he vocabul ary of the popul ati on.

Basically two nmai n met hods have been used to
determne the famliarity of words
I ) studies maki ng use of a frequency count,
i) asking individuals to rate words based on their
famliarity,

1) Studies nmaki ng use of a frequency count:

Recogni ti on of words does not depend solely on the
presence or absence of the word in the listener's
vocabul ary, but al so depends on the probability of
occurance of the word (Peterson and Lehi ste, 1962;

Boot hroyd, 1970).
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Research on visual and auditory perception have
used an operational definition of word famliarity i.e.,
"a word was nore or less famliar according toits

frequency of usage in a | anguage".

Sone of the frequency counts that are avail abl e
are Lorge Magazine count (1944). in this count,
Thorndi ke and Lorge (1944) tabul ated over 4500000
words fromfive widely circul ati ng nmagazi nes from
1928 to 1938. They denoted word frequency by the
nunber of occurances of a word in the count, other
avai | abl e word counts are those of Dewery (1950) and

Lor ge- Thor ndi ke (1952).

Bl ack (1952) wutilizing Thorndi ke's word |i st,
determned that words with higher famliarity were
identified with greater accuracy, even anong generally
common words. He explained this on the basis of
expectancy or set. Further, Black (1952) substantiated
hi s findings based on the observation of MI|ler, Heise
and Lichten (1951), by stating that famliar words, in
a sense, 'limt' one's vocabulary. This limted
vocabul ary enabl es the individual to make |esser errors,

t her eby augnenting recognition.

Rosenwei g and Post man (1957) found that in both

Engl i sh and French, the frequency of usage of a word
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was the nost inportant determ ner while establishing

the threshold of recognition.

Post man and Rosenwei g (1957) determned the threshold
of visual recognition and found it to be inversely
related to the word frequency. They al so brought to
light that transfer with reference to training across
sensory nodal ity was possi ble. However, when the same
sense nodality was involved in training and testing,
recogni tion i nproved nore, than when there was a change
innodality. Transfer effect was nore noticeabl e
fromvisual training to auditory recognition than on

vi sual discrimnation.

It has been reported that the ADW22 list (Hrsh
et al, 1952) yielded results that were better than those
of PB-50 devel oped at Harvard psycho-acoustic |ab (1944).
Onens (1961) attributed this discrepancy in scores to
be due to the greater famliarity of the w22 word
list. He verifiedthis, using the Lorge count (1952).
Onens (1961) also noticed a variationin famliarity
fromlist to list, in both the above tests. This intra
list variation was nore nmarked in the PB-50 |ist. Thus
scores obtained in one list cannot be readily conpared
with that of another. Furthernore, Canpbell (1965)
found the AD W22 words to be "inappropriate and

nonhonogenous” in word difficulty.
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Confusion has arisen due to the contradictory
findings with reference to the interaction of word
length, famliarity and intelligibility. Longer words
are known to enhance intelligibility, and so al so
words having a higher Thorndi ke rating. Black (1952)
opi ned that the above two factors operate in
auditory recognition, independant of the phonetic
content. Finally, he concluded, that in order for a
word to be intelligible, it should first be famliar

and t hen, al so have two syl | abl es.

The validity of using a frequency count that is
primarily based on witten material, has been questioned,
since the tests are auditory and not visual. However,
various investigations have nmade it evident that
usi ng the above nentioned word frequency count, has no
adverse effect on the results of the studies that nade
use of them
a) Howes (1957) reported that there was a high correl a-
tion (0.75) between the Lorge-Thorndi ke frequency count
and words used orally by college students, in addition,
he al so stated that any error that is present while
predicting intelligibility of college students fromword
frequency was due to the inadequacey of the Lorge

Magazi ne count (1944).
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b) Post man and Rosenzwei g (1957) gave evi dence that
vi sual training brought about an inprovenent in
auditory recognition.

c) Al so Rosenzweig (1957) showed that there was a
cl ose correspondance in witten and spoken count in

french.

The drawback of the studies by Rosenzwei g and
Post man (1957) and Postman and Rosenzweig (1957), was
that they nade use of popul ation average and negl ect ed
i ndi vidual differences. Thus only a rough estimate
of individual usage was got. They, thenselves were
aware that the validity of their conclusions depended
on the adequacy of the norns which were used to estimate

the relative frequency of usage.

The intelligibility of a word does not depend
solely on the frequency of its occurence. Poll ack,
Rubenst ei n and Decker (1959) had suggested that the
frequency of occurance of the word with which it may be
confused nmay al so play an inportant role in the intelli-
gibility of a word. Futher, Savin (1963), while
determ ning the threshold of recognition, observed that
not all uncommon words lead to higher thresholds - only
t hose that lead to confusion with nore comon wor ds,

do so. He also noted that npst subjects gate the sane
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I ncorrect response, which was usually a word that was

used nore comonly than the stimlus word.

Extrapol ating fromthe findings of Savin (1963),
It can be said that while establishing discrimnation
scores, evenif the wordis not so famliar, it wll
be identified correctly, in so far that there are no
words whi ch are nore common wi th which they nmay be

conf used.

Oyer and Doudna (1960), while evaluating the
frequency of occurenoe of incorrect responses, found
themto occur in the highly famliar category (i.e.,
frequency of occurence of 100 or nore per mllion).
These responses were independant of the stimulus
famliarity. Schultz (1964) al so obtained simlar
results coupled with the findings that the famliar

stimuli were nore likely to be msidentified.

1) Rating of famliarity:

Hrsh et al (1952) stressed the inportance of
selecting famliar words while constructing the A D W22
list. This was done in order to mnimze the effect

of differences in educational background of the |isteners,

To construct the test list, five individuals were
asked to rate the entire psycho-Acoustic Laboratory

vocabul ary on a three point scale. They were asked to
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rate half the words of each PAL PB-50 |ist as one

(nost famliar), 25%of the words as two (fairly
famliar) and approxi mately 25%as three (very famliar).
They found good agreenent between the ratings, of

the 1000 words, 120 were selected, of which 112 were
rated as one, seven as two and only one as three. The
remai ning eighty words were selected fromno specific
source. Finally, the entire W22 word lists were
checked with the Thorndi ke list (1932) as well as the
Dewey list (1950). Conparison with the Thorndi ke i st
reveal ed that all except one appeared on the Thorndi ke
list. 190 words were anong the 2000 nost common Engli sh
words, and 171 were anong t he 1000 nmost conmmon wor ds.
Three words were relatively unfamliar. Conparison

with the Dewey list (1950 indicated that only 128 of
the 200 test words appeared there, all of which were
anong the first 2000 nost common words on the Thorndi ke

list.

By asking the five individuals to rate a specific
percent age of words as being nost famliar, fairly
famliar and very famliar, while rating the PAL PB-50
wor ds, woul d have acted as a bias. Mreover, Hrsh
et al (1952) did not specify exactly as to what they
nmeant by the three ratings. Thus each individual may

have had different criterion while rating the words.
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They do not consider words that may have been unfamliar
to the individuals. Al so, the conparison wth Dewey's
list was not really essential, since it did not contri-
bute any further information than what was already

known.

V. THE TESTER AS A VAR ABLE

Not much attention has been paid to the role of
the tester in a speech discrimnation test. The
| i ngui stic background of the tester, his famliarity
with the test words, his hearing acuity, his attention,
fatigue and criterion for scoring the responses are

significant variabl es.

In addition, whether it is verbal responses or
witten responses that he has to score may be a factor.
Merrell and Aktinson (1965), while conparing witten
and oral responses for ADW22, found a narked di scre-
pancy between the two - i.e., upto 20% The judges
had a tendency to accept incorrect responses as correct,
when listening to the oral responses. This they explai ned
on the possibility that "slight aberrant vocal responses
were transl ated as accurate" by the judges. Tweedie

(1969) also found simlar results.

Mar ki des (1978), after much experinentati on found

that the nethod enpl oyed in scoring al so influenced the
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test scores. The two nethods enpl oyed in scoring
the PB words were, the nunber of whole words, or the
nunber of phonenes correctly repeated, phonem c
scoring was found to yield higher scores of as nuch

as 10%

* %
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* %
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CHAPTER Il

METHODOLOGY

The present study ained at determning the effect,
famliarity of the test words has on the discrimnation of
test words of listeners. |t also ainmed at finding how
famliar, trained and untrained testers found the same test
wor da.

Subj ect s; -

Two groups of subjects were studied:-

a) Listeners, b) Testers.

a) Twenty young adults (age range 18 years to 27 years,
mean being (22 years) served as the listeners. Ten of

themwere nales and ten were fenal es.

b) Twenty trained testers (age range 20to 26 years,
mean being 22 years) and twenty untrained testers (age
range of 19 to 26 years, nean being 22 years) scored the
responses of the listeners. The trained group consisted of
subj ects who had nore than two years of speech and hearing

training

Qiterion for selection of subjects:-

1) Al sixty subjects had to have English as the
medi umof instruction for atleast five years.

2) They were required to pass the English test
"Atest of English Ability".
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3) Their age had to range between 18 years to
28 years.

4) Their hearing had to be normal, ie. an air-
conduction threshold of less than or equal to 25 dBHL in
the frequency range 250HZ to 8KHz, in both ears (ref.ANS,
1969), and an air-bone gap of less than | 0dB HL at any
gi ven frequency.

5) They should have had no history of any auditory

di sorder.

Apart fromthe above factors, the listeners had
kannada as their nother tongue. Anong the testers (both
trained and untrai ned) half of themhad i ndo-Aryan | anguages
as their nother tongue, and the other half had i ndo-Dravi -

di an | anguages as their nother tongue.

Materi al ; -

a) For selection of subjects.

b) For determning the discrimnation scores.

a) For selection of subjects:- The test "A test of English

Ability" constructed at the Central institute of English
and For ei gn Languages, Hyderabad, India (1980) was adm ni -
stered. The subjects had to score fifty or nore in order

to be selected for the study.

b) For determning the discrimnation scores:- To determne

the intensity level at which the discrimnation test had to

be adm ni stered, the speech reception threshold had to be
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first obtained. The CADW- 1, List A (Hrsh et al 1952)

(appendi x No. Il) was used to obtain the SRT scores.

The four lists of CNC nono-syllable words of the NU
Auditory test No. 6, FormA (Tillman and Carhart, 1966),
were used to determne the speech discrimnation (appendix
No: 111).

Recor di ng procedure: -

The A DW- 1 and NU Auditory test No. 6 were taped
I n an anechoi ¢ chanber, using a tape recorded (G rundi g-

TK 74 5) with a tape speedi of 71/2 i.p.s.

The speaker was a young I ndi an mal e, whose English
was considered to represent Indian English. He was given
adequate training to nonitor his voice such that the VU
neter needl e on the tape recorder, peaked to a constant

point while he said the test words.

The carrier phrase "you will say--—R was said prior
to each spondee and nono-syllable. The intensity |eve
of the carrier phrase was naintai ned such that the VU
neter peaked constantly at a particular point and the
test stimuli was allowed to followin a natural nmanner.
Bet ween each spondee a gap of five seconds was given; and
bet ween each successive CNC nono-syl | able word, a silent

I nterval of eight seconds was nai ntai ned.
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A 1000Hz Calibration tone, recorded froma beat
frequency oscillator (B and K1022), was introduced before
each list. This was done in order to be mai ntain
the intensity of the input signal fromthe tape recorder
whi | e obt ai ni ng the speech speech reception threshold, as

wel | as the speech di scrimnation.

| nstrunent ati on: -

A spool tape was played on the tape recorder (Uner SG
631), the output of which was fed to the tape input of the
clinical audioneter (Madsen OB70). The output of the
audi oneter was given to ear-phones (TDH - 39) housed in
ear cushions (MK- 41/ AR). Calibration of the audi oneter
was done regularly (ANSI, 1969). The frequency character-

i stics of the ear phones were al so obtained (appendix V) .

Test Environnent: -

The tests were admnistered in a sound treated roons.
A two roomsituation was used. The noise levels in the
test roomwas neasured using a sound | evel neter (B and K
2209) with an octave filter set (Band K 1613) and a
condensor m crophone (B and K 4165). The noise levels

were withinthe permssible limts.

Test Procedure: -

The pure tone, airconduction and bone-conduction

t hreshol ds were obtained for the frequencies 250 Hz to
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8 KHz and 250 Hz to 4 KHz respectively, for all sixty
subj ects. The nodified Hughson-\West| ake procedure was

utilized (Carhart and Jerger, 1959).

For all the listeners, the speech reception threshold
of the test ear, which was chosen randonmy, was obtained -
using the ADw- 1 spondee test. The procedure used was
that enpl oyed by R ntel mann and his associates (1974).

The subjects were first famliarized wwth the test, by
reading out the list in an al phabetical order, in a face
to face situation. The instruction given were "You w ||
hear the words that | read to you over the ear-phone,

but ina different order. Before each word you will hear
the phrase 'you will say---—"'. Repeat the word that
follows the phrase. You nmay guess the words if you are

not sure of them Do you have any questi ons?"

The SRT was determned by first presenting two
spondees at 30 dBHL. |If the spondees were correctly
repeated, the intensity was reduced in | 0dB steps. Two
spondees were presented at each |level. This procedure
was continued untill the subject failed to repeat both
the spondees. The intensity was then increased by 8 dB
and there-after attenuated in 2 dB steps, w th two spondees
presented at each |evel. The descent continued till the
subject mssed five out of six words. The |owest |evel

at whi ch the subject repeated both words correctly m nus
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1 dB for those words repeated correctly fromthen on,

was taken as t he SRT.

Following this, the speech discrimnation was obtai ned
for the listeners. The four CMCword lists of NUAuditory
Test No. 6, FormA, was used to establish the speech

di scri mnati on.

Response sheets were supplied to the |isteners and
the following instructions were given to they, "You wi ||
hear four lists of words over the ear-phone. Each |ist,
whi ch contains fifty words, will be heard at a different
intensity. Before each word you will hear the phrase

‘youwi || say--— Wite down the word that foll ows
t he phrase on the sheet given to you, against the
appropriate serial nunber. Sinultaneously say the word

out aloud. Do you have any questions?"

At this stage, the testers were introduced into the
testing set up. Each listener had two testers score his
responses. The two testers were either both trained,
bot h untrai ned or one trai ned and one untrained. The
testers were seated behind the |listener at a distance of
about three feet. Each of the testers was gi ven response
sheets and then given the follow ng instructions, "You
wll hear the listener give oral responses to the stinuli

he hears over the ear-phones. You are required to wite
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down t hese responses agai nst the appropriate seri al
nunber on your response sheet. Do not ask the |istener
to repeat his responses, and do not discuss the responses

wi th each other. Do you have any questions?"

Each listener heard each of the four lists of the
NU Auditory Test No.6 at any of the follow ng sensation
| evel s, 8dB HL, 16dB HL, 24dB HL, 32dB HL, and 40dB HL.
The test |evel conbination was random zed such that no
intensity was repeated for any one |listener. The test

ear was chosen randomy.

Wi | e presenting the spondees as well as the CHC
nono-syl | abl es, the tape recorder gain was adjusted so
that the VUneter on the audioneter peaked at '0' on

presentation of the | QO0OHz t one.

Scori ng: -

The responses were scored nmanual ly as being right or
wong. A 2%score was assigned for each correct response.
The percentage of scores at each sensation |evel was

det er m ned.

Testing for famliarity of the test words (NJ Auditory
Test No. 6) : -

Al the words fromthe four lists were arranged
al phabetically. Thirty CNC nono-syllable words that were

not present in the four lists were included. Thus there
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were 230 words in all. This was done in order to prevent
the listeners and the testers being over famliar with
the test itens prior or after the speech discrimnation

was det er m ned.

The words were read out to the subjects in a quiet
room and they were asked to rate the words on a four
poi nt scal e based on famliarity: ie. highly famliar,
famliar, just famliar and un-famliar. Hghly famliar
I ndi cated those words the individual knew the neani ng of,
and used it in communication. Famliar were those words
t hey knew t he nmeani ng of, when given in a context and
used sonme tines. Just famliar indicated those words the
subj ect had conme across but were not sure of the neani ng.
Un-famliar represented those words they were not at all
famliar with. Besides the above instructions the subjects
were also told that if they did not followa particul ar

word, it would be spelt out to them

Both the listener and the tester were required to rate
this famliarity check list. The testers were given the
test prior to the admnistration of the speech discrimnation
test. A gap of atleast a week was gi ven between the two
tests to allowthe effect of the famliarization of the test
words to wear off. The listeners were admnistered the

famliarity rating test after the speech discrimnation test.
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The data thus obtained was subjected to statistical

anal ysi s.



CHAPTER -1V

RESULTS

The obt ai ned data was anal yzed to det erm ne:
a) the effect of word famliarity on the discrimnation
scores- of the |isteners.
b) the effect of famliarity on the discrimnation scores
at different intensity levels, for the listeners.
c) Wether the trained testers were significantly diff-
erent fromthe untrained testers with respect to their

famliarity of the test words.

Chi square test was utilized to anal yze the fornmer.
To conpute the latter two parts, analysis of variance for
unequal observations per cell, as described by Wner (1971)

was used.

Anal ysis of variance indicated that both the listeners
and the testers found a majority of the words "highly
famliar". On an average, the sixty subjects found 187
words to be "highly famliar", 6 words= "famliar", 4 words

"just famliar" and 3 to be "unfamliar."

Further the follow ng analysis were carried out:

a) FEfect of word famliarity on the discrimnation scores

of listeners:- Chi square analysis revealed that there

was significant difference between the correctly discrim-

nated and wongly discrimnated test words with respect to
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famliarity at the 0.01 |evel of significance. This indi-
cated that words that are "highly famliar" to an individual,
have greater probability of being correctly discrimnated
than those that are not so famliar. The contingency co-
efficient was found to be Q22 which was statistically

significant.

b) Effect of famliarity of test words on discrimnation

scores at different intensity levels, for the |listeners:

Anal ysis of variance indicated that the listener's
famliarity with the test words had no influence on their
di scrimnation scores, when the words were presented at
different sensation |levels, viz. 8dB SL, 16 dB SL, 24 dB SB,
32dB SL and 40dB SL, even at the 0.05 level of significance.
This shows that famliarity of the test words played a
simlar effect an the individual's ability to discrimnate
the sane words, regardl ess of whether they were presented
at adifficult listening level, ie. |owsensation |evel,
or at an easy listening level, ie high sensation |eve
(Table.1). However there was a steady increase in the
rati o between correctly discrimnated words and their
famliarity (called the discrimnability - famliarity
ratio or DF ratio), with an increase in the sensation |evel,

though not a statistically significant one.
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_Table-1_

Fi ndi ngs of the Two-way Anal ysis of variance for the

DF ratio at different intensities

L Sum of Degrees of
Source of variation squar es fr eedom Mean Scores
A DFratio -16. 05 1 - 16.05
B. Intensity 1.2 4 0.3

A B interaction
of DF ratio 16.5 4 0. 38

and intensity

Wthin cell 4,3 107 0.04

* significant at the 0.01 level of significance.
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list difference in famliarity:-

The neans of the famliarity rating for each |ist

was det er m ned.
gr eat est nunber

foll owed by Iist

Lists |11

of "highly famliar"

I and list |1

fam liar words respectively.

and |V were found to have the
words ie 48 each,

havi ng 47 and 45 highly

d) Difference between trained and untrained testers with

respect to f

amliarity of

the test words:

Two way analysis of variance reveal ed that

no significant

there was

di fference between trai ned and untrai ned

testers with respect to their famliarity with the test

words even at the 0.05

| evel

Table | 1.

of significants.

(Table I1)

Fi ndi ngs of the two

way anal ysis of variance show ng the difference in word

famliarity between trained and untrai ned testers.

Sour ces of Suns of squares | Degrees of Mean scores
variation freedom
A. Between
groups. 0 1 -
trained vs
untrai ned
B. Difference 3 *12. 24
in famliarity '
A.B Interactior 0.73 3 0.24
Wthin cell 20. 65 626 0. 032
* Significant at the 0.01 level of significance.
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e) Wrds that were not found highly famliar:

The follow ng words include those that were not
found "highly famliar” by a majority of subjects
(ie. 55%and nore): ie. dab, dine, keg, haze, lore, nag

shack and yearn.



cHAPTER —V

DI SCUSSI 0N

The results obtained in the present study have been
di scussed in terns of the effect of famliarity of the
teat words on the discrimnation of the scores and al so
internms of the famliarity difference of trained and

untrai ned testers of the sane test words.

The effect of word famliarity on the discrimnation

SCORES CF listeners: -

The statistical analysis revealed that an individual's
famliarity with a test word, played a significant role in
his ability todiscrimnate it. These findings are in
accordance wi t h t hose of Bl ack, (1952), Owens, (1961),
Schultz, (1964). This indicates that words that are highly
famliar have a greater probability of being discrimnated

correctly.

Lajon (1968) stated that subjects |ook for neaning
inthe stimuli they recieve. This aids themto correctly
discrimnate the words. Thus unfamliar words, not contain-
i ng the necessary neani ngful context, have a greater chance

of not being correctly identified.

Though not statistically significant, the responses
refeal ed that some words, despite being rated as highly

famliar, were wongly discrimnated. This could be
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expl ai ned baaed on Savin's (1963) and Schultz (1964)
observation that only words that lead to confusion with
nore common words get wongly identified. They noted
that the error words were invariably nore common ones
than the stinmuli. Thus, despite the stinulus word
havi ng been rated as highly famliar, of the two, (the
stimulus word and error word) the error word could have
been a nore frequently used one, and hence nore famliar

than the stimul us word.

Effect of famliarity of words on discrimnati on scores

different sensation |evels:-

Wth increasing sensation level, the discrimnability
- famliarity ratio (ODF ratio) showed no statistica
significance. However, there did exist a gradual
increase inthe DF ratio with increase in sensation
| evel (figure - 1). This increase was nore evident for
"highly famliar' and 'famliar' words and no for the
‘just famliar' and '"unfamliar words'. This shows that
sensation level did interact to sone extent with the
"highly famliar' and 'famliar' words, though not to a
significant extent. Nevertheless, the increase in sensa-
tion level did not enable the individuals to discrimnate
‘just famliar'and 'unfamliar’' words nore accurately as

it didfor "highly famliar' and 'famliar' words. Thus,
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even under an easy listening condition, ie. at a higher
sensation level, the listeners wongly identified the'just

famliar' and 'unfamliar’ words.

Dfference in testers (trained Vs untrai ned) wth respect

TO famliarity:-

No significant difference existed between trained
and untrained testers with respect to their famliarity
with the test words. Hizabeth (1983) using a simlar
nmet hodol ogy, as was used in the present study, found no
di fference between trained and untrained testers; in their
ability to score the oral responses of the NU Auditory
test No.6. possibly no difference existed between the
scoring ability of the two groups, since they did not

differ intheir famliarity of the teat words.

It was established that both trained and the untrai ned
testers were not "highly famliar® with all the test words.
It can be extrapolated fromthe findings of the I|isteners”
that the testers famliarity with the test words can affect
their discrimnation ability, and thus affect their scoring
when oral responses are being scored. Thus to avoid the
testers famliarity of the test words affecting the scores,
it would be advisable to obtain witten responses fromthe

| i steners.



CHAPTER -VI

SUMMARY AND CONCLUSI ON

The purpose of the present study was to exam ne, the
effect famliarity of test words (NJU Auditory test No. 6)
had on the speech discrimnation scores of |isteners and
also to investigate how famliar the trained and untrained

testers found the sane word |i sts.

The test was undertaken in order to determ ne why
| ndi an subjects tested by Malini (1981) and Sood (1981)
consi stently obtained | ower speech discrimnation scores
than the native listener tested by R ntel mann et al (1974)
using the sane speech discrimnation test, NJAuditory

Test No. 6.

Two groups of subjects were tested a) twenty |isteners,
and b) forty testers, of whom twenty were trained testers

and twenty were untrained testers.

Al'l the subjects were required to have an adequate
know edge of English which was determ ned using a English
test, have normal hearing, and be within the age range

18 years to 28 years.

Each listener was admni stered NU Auditory Test No. 6.
Each listener heard all four lists each being presented

at any one of the five sensation levels. The lists and
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| evel s were random zed such that no list or intensity

| evel was repeated for a single individual.Both oral and
witten responses were obtained fromall the |isteners.
Two testers scored the oral responses; of each of the

| i steners; by witing down what they heard.

Al l sixty subjects were also required to rate the
sane test words on a four point scal e based on how

famliar they found them

The data col |l ected was subjected to statistica
analysis: The analysis indicated that: -
a) There existed a relation between a listener's famliarity
of the test words and his ability to discrimnate them
Wrds that were highly famliar were correctly discrim-
nated nore frequently than those which were less famliar.
This was statistically significant at the 0.0l |evel of

si gni fi cance.

b) The listener's famliarity with the test words had
no i nfluence on their discrimnation scores, when the

words were presented at different intensity |evels.

c) Mean famliarity rating of the test words indicated
that list Il and IV had the greatest nunber of highly
famliar words(48). List | and list Il had 47 and 45

wor ds respectively.
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d) There was no significant difference between trained
and untrained testers with respect to their famliarity

with the test words.

I nplications of the present study:-

I) Words that are not highly famliar to the ngjority
of the individuals who were tested, should be excl uded
fromthe word tests, as they influence their speech dis-
crimnation scores despite the fact that they have nornal

heari ng.

2) The tester's famliarity wth the test words is
further likely to influence the discrimnation scores, as
they al so found some of the words not highly famliar, in
such case it is advibable to obtain witten responses

rather than oral responses fromthe |isteners.

Suggestions for further research:-

1) Determ ne whether the error responses to a test stinuli
is more famliar than the test word as such.

2) |Is there any difference between witten and oral response
scoring. |If such a difference does exist it would indicate
that either the pronounciation of the |istener or the

perception of the tester influences the test scores.

*/*/*/*/*/*/*/*/*/*
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APPENDI X

A TEST OF ENGLI SH ABILITY
(G EFL DB 2B 1980)

SECTI ON A

(1) Wite suitable articles in the blanks in the follow ng

sent ence
(1) This is wor st thing that could have happened.
(2) M. Shankar is honest man.

(I'l) wite suitable prepositions in the blanks in the
foll om ng sentences

1. He was born t he sumrer 1969.
2. She fell unconscious hearing the shocki ng news.

(I'1'1) Wite suitable pronouns in the blanks in the follow ng

sent ences
1. The children have gone for a holiday with parents.
2. Is this cycle ? 1've seen you using it.

(1'V) Wite suitable articles, prepositions or pronouns in the
bl anks in the follow ng sentences

1. The Children are scaredof hi mbecause shout s at
2. The doctor has advised to live fruits
along, as he found that she had very bad liver.
3. There are nunber of good filnms in Hyderabad
now. | want to see themall. To do that, | nust
see then at rate of one a day. Even then,
| amafraid | may mss sone t hem

(V) Insert suitable articles, prepositions or pronouns

wherever necessary in the follow ng sentences

Exanple: M. Everest is the highest peak in the world.
1. As there is lot of noney in bank thieves are attracted
by it.
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2. | asked the teacher to explain nme the newtopic in
sci ence.

3. The Principal wants you to informas soon as you
arrive.

4. Tal ki ng about the accident, she said she had seen
with own eye.

5. If you are in need of anything ask it.

SECTION B

(1) insert the right formof the verb given in brackets

into each of the follow ng sentences

1. He (go) there yesterday.

2. She (go) to school by bus everyday.

3. | nust (nmeet) the Principal tonorrow.

4. He (have) bis tea when | (t el ephone)
hi m yest er day.

5. He (l'tve) here since 1934.

(I'l') Put a ( ) mark against all the sentences which are
grammatically correct and an (X) mark agai nst those
not grammatically correct.

Last year | wal k to school everyday. / /

Last year | have wal ked to school everyday. / /

Last year I was wal k to school everyday. / /

1
2
3. Last year | wal ked to school everyday. / /
4
5

Hari did not canme to cl ass. / /
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Hari has not cone to cl ass.
Hari has not cane to cl ass.

6
7
8. Hari does not cone to cl ass.
9

Kamal was been sw mm ng Since sunrise. / /
10. Kamal sw mm ng since sunri se. / /
11. Kamal swi ns since sunrise. / /
12. Kamal has been swi mm ng since sunrise. |/ /
(1'11) Make questions whose answers will be the

follow ng statenents. Use the words given in
the brackets to begin the questions.

1. The students like Science fiction, (what)
2. Hari has broken ny gl asses. (Wose)

3. The Children go to school by bus. (How

SECTION C

(1) Readeachsentenceanddecideif thereisanyerrorinany
under | i ned ﬁart. Wite the letter of the wong part in
thebox. Ifthereisnoerror witetheD. (NEstands
for 'NO ERROR )

1. An object normally becones hot when place itin thesun. (NE)
A B C /| | D

2.Ranjit and his sister are studying in sane school. (NE)
A B C / / D

3. Balu and brother cane to ny house last night. (N / /
A B C D
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4. She does not know anyone who works in that office(Ng) /
A B C D

5. Wiy did you gave himny book? (Ng) [ |/
A B C D

6. | did not been able to pay ny feesyet.NE/ [

A B C D
7. It was difficult for ne to hearing the speaker. (Ng) /
A B C D
8* The police conplain that cyclists sel domobserve traffic
A B C
rules. (Ng
D
9. Mther asked to ny friends why they were |eaving so
A B
soon. (N§
C D
10. I still do not understand that how a steamengi ne worKks.
A B D
(NE) / /
D
11. You will | osezyour purse unless you are not careful.
A B C
(NE)
=
12. W searched every where but could not anywhere find
A B C
t he wat ch. (Ng) / /
D

13. Afriend of her told nme that she has passed. (Ng) / /

A B C D
14. The principal hinself nust sign both the copies
A B

of theapplication. (NE) / /
C D

|



Al.5

15. | was sure he would join this college although he did

A B C
not do so. (NE) [/
D
SECTION D
(1) Seclect words fromthe list givento fill in the bl anks

i n the sentences:
Li st of words:

S what who al t hough
are when whom because
was wher e whose However
wer e whi ch t hat t herefore
am whi | e so t hat but

1. He left the place early he coul d r each hone

bef ore sunri se.

2. | thought he would join the college he did
not do so.
3. Wen | telephoned hi myesterday he told ne he

returning only next week.

4. are the candi dat es are to be

i nt ervi ewed t oday?
5. He does not have the needed qualifications. he

has been gi ven a tenporary appoi nt nent.

6. the rains came |ate, farners are hopefu

of a good crop.

(I') Rewite the follow ng sentences correcting the
m st akes in them

1. He used to laughing at others.
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2. How you open this gate?

3. He has left the college in 1978.

4. Can you tell how does it work?

5. Havi ng booking the ticket much in advance, we enjoyed
a confortabl e journey.

6. The man whom| net hi myesterday is the newwarden.

SECTION E

Read each passage and the statenents that follow it.
Deci de whet her each statenment is true or false, according

to the passage, and put a / / or a /x/ in the box.

(1) Rani asked Raju if he wished to own a scooter. He
said he did not m nd spending seven thousand rupees
on buying one. But he could not spend two hundred
rupee a nonth just for maintaining it.

1. Rani wants to sell a scooter for Rs. 7000/- / /

2. Raju cannot imagi ne spending so nuch noney on a
scoot er. / /

3. Raju can afford to pay Rs.7000/- for a scooter. [ [/

4. Raju thinks that maintaining a scooter is expensive. [ [/

(I'') "No!"™ said Julie's father. "It's not right to keep
a dogina flat inthe mddle of a big town. Wit
for a fewweeks. The we will have our own house

with a garden.”
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5. Julie had asked her father to get a pet dog. / /
6. Julie's father does not |ike pet dogs. / /

7. Julie's famly were about to nmove to a new house.

(I'1'1) When ny aunt was young there was no eIectricitY
or running water in the house. She used to wal k
half a mle everyday to fetch water fromthe
village wel .

8. My aunt wal ks hal f am | e everyday. / /

9. She does not gotothevillagewell now //

10. She usually fetches water fromthe well. . / /

(I'V) W lived in Hyderabad many years ago. we were
there for four years. Then ny famly noved to
Madras. W haven't been to Hyderabad since then.

11. W are now living in Madras. / /

12. W used to live in Hyderabad. / /

13. W visited Madras fromHyderabad four years ago. /

14. W lived in Madras for four years before returning

t o Hyder abad. / /
15. W haven't visited Hyderabad for many years now. / /
SECTI ON F

(I) Read the passage carefully and answer the questions
that follow

The frail man wearing a jibba and dark gl asses, and
carrying a wal king stick, was a famliar figure all over

| ndia. One day, people returning hone fromoffices in
Madras were surprised to find himwal king along the road
to the central Railmar station just like an ordinary man.
There were surprised looks and excited inquiries, people
asked one another, "Wy is he walking in this crowd? It
coul d be dangerous”. The man they were tal ki ng about
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was Chakravarthi Rajagopal achari, the Chief M nister of
Madras State. When Rajaji, as he was popul arly and
affectionately known, was asked why he was going to the
station on foot, he had a sinple answer. He had

actually come by car. But the traffic jamnear the station
had forced the car to stop. He had to reach the station
intime, so he had got out of the car and was wal ki ng,

in any case, he did not see any reason mhK he shoul d

not wal k a few steps even though he was the Chief Mnister
of the state*

1. At what time of day did people see Rajaji wal king on
t he road?

(a) early in the norning (c) at about 10.00 a. m
(b) late at night (d) at about 5.00 p.m / /

2. What infornation suuports your answer to question 17?

a) He was carrying a wal king stick.
b) He was wearing dark gl asses.
cg The road near the station was corwded.

d) People were returning honme fromoffices. / /
3. There were surprised | ooks and excited enquiries

because

a) It was dangerous for a mnister towalk in a crowd.

b) Rajaji's train m ght have been del ayed.

c) the Chief Mnister was wal king al ong the road.

d) the crowd had forced the Chief Mnister's car to

stop but he was facing the situation bravely. / /
4. Rajaji's reason for walking to the station was that

a; he believed in sinple Gandhi an princi pl es.

b) he thought wal king woul d be nore effective in the
traffic jam

C; his popul arity depended on being close to the comon nman,

d) the crowded was hostile and he woul d be safer in
the station. / /
5. "In any case, he did not see any reason why he shoul d
not walk ... .. ", This statenment indicates

that Rajaji felt that mnisters should

a) always wal k and set an exanpl e.

b) be Erepared to wal k whenever it seemed necessary.

c) wal k on the steps of buildings, not on the roads.

d) help prevent traffic janms by not using big official
cars. :
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6. Find the word nearest in nmeaning to the word in
capital s which occurs in the passage.

FRAIL: a) fierce b) weak c¢) inportant d) sinple.

INQURES, a) runours b) slogans c) questions
d) notices / /

ACTUALLY: a) really b) usually c) earlier
d) accidentally. / /
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G ey hound
School boy
| nk wel |
Wi t e wash
pan cake
nouse trap
Ear drum
head | i ght
bi rt hday
duck pond
si de wal k

. hot dog
. padl ock
. mushr oom

har dwar e

. wor kshop

Hor se shoe
armchair
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

base bal |

St ai rway
Cowboy

| ceberg
Nor t h west
Rai | road
Pl ay ground
ai rpl ane
wood wor k
oat neal

t oot h brush
Fare wel |
gr andson
drawbri dge
door mat
hot house
daybr eak
sun set
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List | List Il List II1 List 1V
Land pi ck base pass
boat room nmess dol
pool ni ce cause back
nag sai d mop red
l'i nb fail good wgsh
shout sout h | uck sour
sub white wal k bone
Vi ne keep yout h get
di me dead pai n wheat
goose | oaf dat e t hunb
whi p dab pear | sad
t ough nunb search yearn
puf f j uice di tch wfe
keen chi ef tal k such
deat h nmer ge si ng neat
sel | wag germ peg
t ake rain life nmob
fall W tch t eam gas
rai se soap lid check
third young pol e join
gap ton r oad | ease
bat key shal | | ong
net calm | at e chain
j ar t ool cheek bi | |
door pi ke beg hol e
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List | List I List 111 List 1V
26. love m i | gun | ean
27. sure hush j ug t ape
28. knock shack sheep tire
29. choice r ead five dip
30. hash r ot rush rose
31. ot hat e rat came
32. raid live voi d fit
33.  hurl book wre make
34. noon Voi ce hal f vot e
35. page gaze not e ] udge
36. yes pad when f ood
37. reach t hought name ripe
38. kind bought thin have
39. hone turn tell rough
40. rag chair bar Ki ck
41. which or | ose nouse | ose
witch

42. week bite hire near
43. size haze cab per ch
44. node mat ch hi t shirt
45.  bean | earn chat bat h
46. tip shawl phone time
47. chal k deep soup hal
48. jail gin dodge nood
49. burn goal si ze dog
50. Kkite far cool shoul d
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" CALI BRATI ON PROCEDURE

Pure tone Calibration: -

Both frequency and intensity calibration was done
for the pure tones generated by the clinical audioneter

(Madsen OB 70) .

1) intensity Calibration:

Intensity calibration for air conducted tones were
carried out with the output of the audioneter set at 70dBHL
(ANSI, 1969), through the ear-phones (TDH 39 with Mk-41/ AR
ear cushions) the acoustic output of audioneter was given
to a condencer m crophone (B and K 4144) which was fitted
into an artificial ear (B and K 4152). The signal was
then fed to a sound | evel neter (B and K 2209) through a
pre-anplifier (Band K 2616). The SLMwas fitted with a
hal f inch to one inch adapter (B and K, DB 0962). At
each of the test frequencies, ie. 250 Hz to 8 KHz, the
out put SPL value was noted. A discrepancy of nore than
2.5 dB between the observed SPL val ue and t he expected
value (ANSI Stds, 1969), was corrected by nmeans of interna

calibration, by adjusting the presets in the audi oneter.

Intensity calibration for the bone vibrator ( X120 -
Dennar k) was done, for the frequencies 250 Hz to 4 KHz.
The out put of the audioneter was set at 40 dB H (ANSI, 1969).
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Fromthe bone vibrator ( X- 120 - Dennark) the acoustic
signal was fed to the artificial mastoid (B and K 4930).
This output was than fed via a pre-anplifier (BandK 2616)

tothe SLM (B and K 2209). A difference of nore than
+ 2.5dB between the observed SPL val ue and t he expected

val ue, (ANSI standards, 1969), was internally cali brat ed.
Thus the out put of the audiometer was mai ntained within

2.5dB of the standards (ANSI, 1969).

1) Frequency Calibration:

Atime / counter (Radart 203) was utilized to calibrate
the frequency of the puretones. The electrical output
of the audioneter was fed to the counter which gave a diqgi -
tal display of the generated frequency. The difference
between the dial reading on the audioneter and the digital
di spl ay of a given frequency, did not exceed + 3%of each

ot her.

iii) Calibration of Tape input:

To check the calibration of the tape input, the
foll owing two neasurenents were done- a) using puretones

and b) using speech noi se.

Four puretones, 500HZ, 1KHz, 2KHz and 4KHz, were
taped on a magnetic tape recorder (Uher SS 631) froma

clinical audioneter (Beltone 200C), by internal taping.



AlV.3

The output of the four frequencies were maintai ned constant
by adjusting the VUneter on the tape recorder to zero.
The frequenci es of the audionmeter (Beltone 200 C) had been

checked earlier and found to be satisfactory.

The tape-recorder output was then given through t he
tape i nput of the clinical audionmeter (Madsen OB70). The
tape input was set to 70 dBHL and the intensity |evels of
t he frequenci es 500HZ, | KHz, 2KHz and 4KHz t ones were
found to be within + 3dBwi th reference to the | KHz tone.
Al'l the neasurenent was done using a set up, identical to

the intensity calibration of the puretones using earphones.

iv. The tape output of the audi ometer was checked
usi ng a speech spectrum noi se whi ch was taped on a magnetic
tape using a tape recorder (lher SG 631). Direct taping

was done from the audi oneter Beltone 200C.

There after the tape was fed to the clinical audioneter
(Madsen 0B70), with the intensity dial set at 70 dBHL.
The out put was taken out through ear-phones (TDH 39, with
MX - 41/ AR ear cushions), wusing a setup simlar to that
used while determning the intensity calibration of air-
conduct ed puretones, the intensity of the speech noise
was found which was in agreenment with the ANSI (1969)

speci fications.
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v. Earphone Frequency Response Characteristics:

A beat frequency oscillator (B and K 1022) and a
| evel recorder (B and K 2305) were utilized to establish
t he frequency response characteristics of the earphones.
Frequency calibration had been previously carried out for
the BFOusing a timer / counter (Rodart 203). The el ectrical
output of the BFOwere fed to the earphones (TDH 39, with
MX- 41/ AR ear cushions) that were used during the study.
The ear phone out put was picked up by a mcrophone (B and K
4144) whi ch was connected to a pre-anplifier (B and K 2616) .
Further, this output was fed to a | evel recorder (B and K
2305). Thus a graphic recording of the frequency response
of the earphones was established on recording paper,

(appendi x V).
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The Noise levels in the test roomwere as foll ows;

Qctave Frequencies in Hz Level in dB SPL
125 30
250 21
500 12
1000 12
2000 10
4000 10
8Q00 10
G Scal e 33
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