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CHAPTER -

| NTRCDUCTI ON

Assessrent of hearing has a long history with the increasing
under st andi ng of hearing nechani sm and di sorders of hearing, new
net hods have been evolved to assess hearing. In addition, the old

techniques are being further evaluated and refined.

Tests using speech stinmuli have been used in assessment for
as long as other procedures (Noble, 1978). Indeed prior to intro-
duction of the audi oneter, soeech testing was probably the major
assessment tool. Even now soeech audiometry is a basic tool of

audi ol ogi cal eval uati on.

Pure tone audionetry al one does not provide all the information
about a person's ability to hear at supra-threshol d,|evel s and hence
shoul d be suppl enented by speech audionmetry. Speech stimuli are
used in neasuring sensitivity of hearing, to evaluate the functiona
state of the auditory systemat suprathreshold | evels. Localization
of specific lesions of the auditory systens coul d be done by using
certain measures of speech audi ometry, for instance, performance
intensity functions of PB words are useful in the diagnosis of
WIIl nerve |l esions (Jerger and Jerger, 1971; Jerger and Hayes, 1977).
Speech stinuli are extensively used in the detection of non-organic

hearing | oss (Hopki nson, 1978).
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In addition to their diagnostic utility, outcome of otol ogic
surgery could be predicted by speech tests (Kasden and Robi nson,
1969). Audiol ogical rehabilitative procedures also utilize the
performance of individuals on speech tests. Selection of hearing
aids (Davis, 1960; Harris et al, 1961; Speaks and Jerger, 1965;

Bode and Kasten, 1971) is done with the help of speech stirmuli. The
val ue of therapeutic procedures such as lip-reading and auditory

training could al so be assessed by such neasures (Goetzinger, 1978).

Speech discrimnation score is one of the neasures obtai ned
in speech audionetry and various tests have been standardi zed for
clinical use in the Vstern countries (Egan, 1948; Haskins, 1949;
Hrsh et al, 1952; Bl ack, 1957; Fairbanks, 1958; Lehiste and Peterson,
1959; Tillman, Carhart and W ber, 1963; House et al, 1965; Till man
and Carhart, 1966; Jerger, Speaks and Trammel |, 1968; Kreul et al,
1968; Berger, 1969). These tests cover a wide range of difficulty
whi ch nay be dependent upon the test material. A one end of the
spectrum aside fromisol ated phonenmes are nonsense phoneres foll owed
by nonosyl | abi ¢ words, words of two syllables or more and sent ences
(Goet zinger, 1978). Tests used to assess the function of higher
auditory centres utilize speech stimuli which have been altered in
certain paraneters, for eg., use of filtered speech (Bocca and
Cal earo, 1963) and tine conpressed speech (Sicht and Gray, 1960;

Beasl ey, Schwi mmer and R ntel nann, 1972).

Standardi zati on of speech stimuli in some Indian | anguages for

discrimnation testing have bean taken up. However, the nunber of such
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attenpts seemvery limted when the nunber of |anguages spoken in
India is taken into consideration. Studies on standardization of
speech discrinmnation tests on Indian popul ati on coul d be grouped

into two which are as foll ows: -

1. Studies which utilized English speech stimuli

(Swarnal atha, 1972; Malini, 1981), and

2. Studies done in sone Indian | anguages (De, 1973; Nagaraj a,

1973; Mayadevi, 1974; Samuel, 1976; Mallikarjuna, 1984).

ning to the inportance of speech audionetry in audi ol ogi cal
eval uation, there is a growing need to construct and standardize

speech stimuli in different Indian | anguages.

Need for the Study:

A nunber of investigations have shown that speech discrim na-
tion ability of an individual is affected by his/her linguistic experience
(Sapon and Carrol, 1957; Singh, 1966; S ngh and Bl ack, 1966; N kam
Beasl ey and R ntel mann, 1976; Gat and Keith, 1978; Malini, 1981;
Sinha, 1981; Sood, 1981). These studies have poi nted out that optimm
discrimnation scores are obtained in tests utilizing stinuli from
nati ve | anguage. Therefore, standardization of speech stimuli in

different Indian | anguages is essential.

There are no standardi zed speech stimuli for discrimnation
testing in Telugu, an Indo-Dravidian | anguage. Nagaraja (1973) devel oped
synthetic sentence ldentification test in Kannada, al so, an Indo-Dravidian

| anguage and reports on clinical utilization of this test for discrimna-
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tion testing are not available. Cten, phonetically bal anced nono-
syllabic word lists are enployed in speech discrimnation testing and
there are only a few nonosyl | abi c words in Kannada. Therefore, words

with two or nore syllables have to be used for this purpose.

Srilatha (1983) conpiled four lists of fifty bisyllabic words
common to Kannada and Telugu | anguage. |t was intended that such
common word lists would reduce the probl emof standardization and
that a clinician with the know edge of either of the two | anguages
could test patients in the other |anguage with equal efficiency.
However, the discrimnability of these words need to be eval uat ed.

Al so, as the words were common between the two | anguages it is not
known if a group of native Kannada speakers woul d discrimnate them
equal ly well irrespective of the |anguage of the carrier phrase, i.e.,
ei ther Kannada or Telugu one. The present study was designed to obtain
articulation for the lists developed by Srilatha (1983) and to exanine

the effect of the |anguage of carrier phrase on discrimnation

Summary and statenent of the problem -

Speech audionetry is an indespensible tool in audiologica
eval uation. Speech discrinnation tests in Kannada | anguage are
lacking. The availability of nonosyllabic words in Kannada is linted
and therefore other kinds of speech stinuli have to be used for the
purpose. The present study aimed at obtaining articulation functions
for the lists prepared by Srilatha (1983). The study was designed to

answer the following questions;

1. Does the discrimnation score vary with the increase in

sensation |evel ?
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Is there a significant difference anong the four lists

in terns of difficulty?

Is there a significant effect of the |anguage of the

carrier phrase on the discrimnation scores?

Is there a significant interaction anong the above

vari abl es?



CHAPTER- Il

REMEW O LI TERATURE
Wse of speech materials in hearing assessnent is not a new

practice. As early as 1874, WIf (cited in ONeill and Oyer, 1966)

had suggested that the human voice was the "nost perfect conceivabl e

neasure of hearing". He constructed a table of intensity val ues

for the various sounds viz., consonants, syllables and words in

German | anguage and used paces instead of decibels as the unit of

intensity.

There are standardi zed speech stimuli and testing methods
avai l abl e to an audi ol ogi st. Today, he/she is interested in obtaining
speech reception thresholds and speech discrimnation scores. Secon-
dary neasures of the threshold of detectability and tol erance or

disconfort levels may al so be obtained (ONeill and Oyer, 1966).

The early devel opment of speech reception tests was directed
towards the testing of the deaf, whereas the discrinination or
intelligibility tests were devel oped to assisst the eval uati on of
communi cation system A nunber of tests have been devel oped to
neasure speech discrimnation and three kinds of stimili are avail able
for testing, viz., nonsense syllabl es, nmonosyl | abi c words and
sentences. Nonsense syl | ables, being devoid of neaning, contain no
semantic cues to assisst in discrimnation. They are often abstract
and very confusing to the listener (Carhart, 1965). Mbnosyll abic

words, as neaningful linguistic units of speech, are not as difficult
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as nonsense syllables. In addition, nonosyllabic words in sentences
are nore discrimnable than in isolation because of contextual cues
(Mller, Heise and Lichten, 1951). However, sentence materials

coul d obscure speech discrimnation difficulties of a subject as they
provi de more cues for correct guessing (Carhart, 1965). Considering
the limtations of using nonsense syllables and sentence naterials for
testing speech discrinination, nonosyllabic words have been utilized
nostly. Further, Carhart (1970) has stated that Amrerican audi ol ogi sts
continue to use lists of nonosyllabic words as the prinmary tool for

deternmining a patient's capacity to discrimnate phonetic measures.

VWord Lists:-

The first widely used tests of monosyllabic words, called
PAL PB-50 word lists were constructed by Egan (1948). He finalised
twenty lists of fifty words each. O these twenty, H dert and
Davis (1951) found that eight lists recorded by Rush Hiughes were

not equivalent in difficulty.

The PAL PB-50 words were devel oped to test adult subjects.
So, Haskins (1949) devel oped four PB word lists in which the test
itens were within the speaking vocabul aries of young children.
These so called PBK lists (Phonetically bal anced ki ndergarten) are
widely used in clinics throughout the U.S. to test speech discrim-
nation ability in children (Goetzinger, 1978). However, these lists

can be admnistered only in nonitored |ive-voice testing, as the
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recorded versions of the lists are not commercially avail abl e.

The next significant steo in the devel opnent and standardi -
zation of speech discrimnation tests was the devel opment of AD
W22 word lists by Hrsh et al (1952). They nodified the PAL PB- 50
lists because of the lack of famliarity of nany of the test words,
and poor standardization of the recordings. Finally, four lists
of fifty nonosyllabic words each were obtained. The six scranblings
of each of the four lists ware recorded on nagnetic tapes using

the carrier phrase "youwll say = . " (Hrsh et al, 1952).

The utility of W22 lists is questionable. In fact, Hrsh
et al (1952) thensel ves have pointed out that the prelimnary experi-
ments with the lists indicated that W22 test did not pernit
differentiation between patients with mxed deaf ness and patients
with pure conductive deafness. They further reported that the
recordings of PAL PB-50 |ists (Egan, 1948) were nore effective,
(Hrsh et al, 1952). The AD W22 lists were found to be easier
than the PAL PB-50 lists (Carhart, 1965). The fornmer gave hi gh scores
at a sensation level of 25 dB. To obtain the scores, the PB-50 |ists
had to be presented at about 40 dBSL. A so, with W22 words, dis-
crimnation inproves rapidly as the presentation |level is raised,
and that scores becone nearly perfect relatively close to SRT. The
Rush Hughes version was rmuch nore exacting by the nore gradual inprove-

ment in discrimnation as the presentation | evel was increased
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(Carhart, 1965). These differences have been attributed to the
greater famliarity of the words and speaker intelligibility

(Owens, 1961; Carhart, 1965).

The W22 words, although highly famliar, are regarded as
too easy for fine differential diagnosis. Also, considering the
i nadequanci es of phonetic balancing of P8-50 |ists Lehiste and
Peterson (1959) devel oped new monosyllabic word |ists consisting
of 1263 words of consonant-nucl eus-consonant (CNC) nature. Ten
lists of fifty words each were formed and the advantages of these
lists are that only CNC fam |iar words are used. Each [ist matched
the phonetic balance of the parent list of 1263 words rather than

English generally.

Using the list prepared by Lehiste and Peterson (1959),
Tillman, Carhart and Wlber (1963) developed the North-Western
University Auditory test No.4 (Nu Auditory test No.4) consisting
of lists | and Il. These lists were found equivalent in difficulty
(Tillman, Carhart and W ber, 1963). Further, Tillman and Carhart
(1966) conpiled four lists of fifty words each called as Nu Auditory
Test No.6 and these four lists were random zed four times. Inter
test reliability was reported to be high for subjects with normal
hearing and for those with sansorineural hearing loss (Tillmn and

Carhart, 1966).

A somewhat different type of monosyllabic word test gained
popularity in the U S. This was the use of closed message sets called

as Rhyme tests.
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Rhyre tests:

Bl ack (1957) developed a multiple choice intelligibility
test. Four alternatives were given to the listener per itemand
he had to select fromthem Each list consisted of twenty four
itens and Bl ack (1957) devel oped twentyfour such lists. However,
the criteria of phonetic bal ancing was not taken into consideration

and the itens were not restricted to nonosyl |l abl es.

Fai rbanks (1958) devel ooed the rhynme test, a refinenment of
the multipl e-choice test, consisting of five lists of nonosyll abic
wor ds whi ch were matched in phonetic bal ance and word famliarity as
much as possible. Inthis test, the listener only needed to identify
the begi nning consonant of each test word anong five word choi ces.
Further, House et al (1965) refined the Rhyne test and constructed

the Mdified Rhyne Test.

Kreul et al (1968) attenpted to adopt the Mdifed Rhyme test
(House et al, 1965) to the needs of the clinical audiologist. They
mxed the test itens with noise and the conposite signal was finally
recorded. Three s/N ratios were chosen so as to give an average score

of 96% 83%and 75%i n nornmal subjects.

The advantage of the above type of tests was that the un-

controlled factors like the famliarity were elimnated. However,
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adj ustment has to be made for correct guesses while scoring the
responses and this turns out to be a major disadvantage (Carhart,
1970). Further, the clinical utility of the Rhyne tests have been
studied by sone. Kopra, Bl osser and VWl dron (1968) did not find
any significant difference in diagnostic capability between the
Rhyne and the W22 tests. The forner was not as effective as the
P8-50 lists in differentiating pathol ogic cases (Kryter and

Wi tman, 1965). Further, Northern and Hattler (1974) using the
Modi fi ed Rhyme Test as described by Kruel et al (1968) obtai ned

sane results as those of the above studi es.

KSU Test

Berger (1969) developed a different type of test utilizing
nonosyl | abi ¢ words which were enbedded in sentences called the Kent
State University Test (KSU Test). Berger, Keating and Rose (1971)
observed that the KSU test was |less sensitive to hearing inpairnent
when conpared to W22 lists. However, this test was nore efficient
than W22, in predicting how efficiently one could use his hearing

for communi cative purposes.

Test of speech discrimnation utilizing nonosyl | abic words
have an inherent disadvantage i.e., they do not consider the changing
pattern of speech over tine (Jerger, Speaks and Tramrel |, 1968).
Taking this into consideration, Jerger, Speaks and Trammel | (1968)

devel oped a new approach to speech audi onetry.
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Synthetic Sentence ldentification;

Jerger, Speaks and Trammel | (1968) devel oped sets of synthetic
sentences of different orders of approximation to real sentences.
They utilized cl osed nessage set to avoid tester errors in scoring
and linguistic variables to which the open-nessage set is vul nerabl e.
Ipsilateral conpeting nessage of continuous discourse at SN of
O dBwas utilized to make the listening task more difficult. Wen
SS is used diagnostically a performance - Intensity function could
be obtained and this in turn could be conpared with perfornance-

intensity curve for PB words (Jerger, Speaks and Trammel |, 1968).

Speaks, Jerger and Trammel| (1970) studied sixty subjects
wth hearing |oss and noted that SSI-MXR and the PAL PB-50 lists
gave equivalent results when the audionetric configuration was flat.
As the slope of the audiomatric contour increased, the PB performance
wor sened while the performance on SSl-MR renai ned sane. The results
suggested that PB scores are prinarily sensitive to high frequency
sensitivity, whereas SSI-MR is sensitive to |low frequency sensitivity.

Thus the diagnostic utility of nonosyllabic tests seem better.

Al the above studies in general indicate that nonosyl | abi c
words are nost often used speech stinuli to assess the speech discri-
mnation ability of individuals. A so, discrimnation tests enpl oyi ng
nmonosyl | abi ¢ words have been inproved in several ways. Sone of these

tests have beenutilized to test Indian subjects.
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Use of English Speech D scrimnation tests on Indian Popul ati on:

The availability of standardi zed speech discrinination tests
inIndia are linited and one way to over cone this limtationis to
use the tests standardi zed el sewhere. The use of English lists
necessitates certain nodifications to be done or different norns
to be established for the English speaking Indian popul ati on.

Swarnal at han (1972) and Malini (1981) have carried out such studi es.

Swar nal at ha (1972) standardi zed speech test naterials in
English for Indians. She reasoned that the English word lists are
not suitable for Indians directly because of famliarity factor.
She obtained famliarity ratings for 200 words fromthe PAL PB-50
lists and 200 words fromW22 lists. Famliarity ratings were
obt ai ned from 200 adult subjects and the words were rated as 'fanmliar'
'not so fanmliar' and "not famliar". A so nonosyllabic words from
Haski ns' (1949) PBK |ists were admnistered to 200 children for
famliarity rating. Qonsidering the famliar words tw |ists of
twenty five words were conpil ed, each having words of equal fam -
liarity and the lists were phonetically balanced. In this way,
Swarnal atha (1972) arrived at two PB nonosyl |l abic word lists for

adults and two lists for children al so.

The test words were recorded on tapes with the carrier phrase

"say the word ........ and used for standardization. Fiftysix nornal
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hearing young adults and fiftysix children were tested. The lists
were presented to the subjects at various intensities (0, 10, 20,
30, 35, 40, 45 and 50 dB above PTA) and articul ation curves were
obtained. 100%correct discrimnation was obtained at 42 dB

(ref: PTA, 10 dB) in case of adults and at 45 dB (ref: PTA 13 dB)
for children (Swarnal atha, 1972). She suggested in a clinical
situation, the speech discrimnation teat has to be admni stered at

33 dBSL (ref: SRT) for adults and at 36 dBSL (ref: SRT) for children.

There are some drawbacks in Swarnal atha's (1972) study:

1. The adult subjects had studied upto PUC or above, but their |evel
of English know edge is not specified except that they knew Engli sh
In case of children too it is just reported that they had norna

intelligence and knew Engli sh;

2. Wile presenting the test itens through the audi oneter, calibra-

tion tone for the naintai nence of input |evel was not nade use of;

3. Swarnalatha (1972) considered oral responses in her study and

therefore the tester bias was not controll ed;

4. The lists had only twentyfive words as against the conventiona

practice of using fifty words;

5. No scranblings of the lists were worked out and when one tries to
establish Pl function, the sane two |ists have to be used which

coul d bring about practice effect;



6. A though, Swnarnalatha (1972) has reported that the lists ere of
equal difficulty, list equival ency was not established stati s-

tically.

Further, no follow up reports of the clinical utility of the
lists prepared by Swarnal atha (1972) are available. Considering this
and al so the advantages of Nu Auditory Test No.6, Mlini (1981)
evaluated the applicability of Nu Auditory Test No.6 for English

speaki ng I ndi ans.

Malini (1981) tested forty normal young adults using the
recorded lists of Form A of the Nu Auditory Test No.6. An adult
mal e tal ker recorded the words on a tape with a carrier phrase
"You will say. ... ... ". Qiteria of subjects' know edge of English
was controlled in the study. Five sensation |evels were used for
testing viz., 8, 16, 24, 32 and 40 dB (ref: SRT) and articul ation
functions were obtained. Recorded W1 |ist of spondees were used
for determning the SRT of the subjects. Each individual |istened
to all the four lists at different sensation levels and the |ist |evel

conbi nations were random zed. Witten responses were obtained for

anal ysi s.

The results of Malini's (1981) study showed that,

1. the discrimnation scores inproved with an increase in sensation

| evel ;

2. The scores did not reach an asynptotic level even at 40 dB SL

(ref: SRT);
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3. The difficulty level of the four lists used in the study were
found to be significantly different. The order of difficulty
of lists fromdifficult to easy was list I, List II, list III
and list IV. This relative difficulty of the lists seened to
be simlar for both native speakers (R ntel mann, Schunaier and
Burchfiel d, 1974; Schuraier, Penley and R ntel mann, 1974) and

for the English speaking Indians (Malini, 1981).

Malini (1981), based on her study, concluded that the test
could be diagnostically useful as it seemed to be difficult enough
for the normal hearing subjects and that further studies were needed

to verify this.

A though the original test was nmade use of, the fact that,
an Indian recorded the naterial could have introduced certain nodifi-
cations. Further, a higher sensation level was not tried to see if
an asynptotic level is reached or not. No followup reports on the
clinical utility of the Nu Auditory test Nbo.6 standardized on |Indian

popul ation by Malini (1981) are avail abl e.

A few nore studies were carried out using the recorded versions
of the Nu Auditory Test No.6 to evaluate certain factors which are found
to affect the discrimnation scores. They are; effect of talker
difference (Joseph, 1983), effect of training and native | anguage
of the tester on scoring of the responses (Hizabeth, 1983) and effect

of age (Mani Meghal ai, 1983) on the discrimnation ability.
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Joseph (1983) examned the effect of talker difference on
word discrimnation scores using the recorded lists of Nu Auditory
Test No.6 (FormA). A fenale and a nale tal ker recorded all the
four lists with the carrier phrase "You will say .. .. .. . " separately.
Joseph (1983) tested forty normal young adults who were native
speakers of Kannada | anguage. Qiterion of know edge of English
of the subjects was controlled by admnistering a test of English
ability. The subjects had to score at |east 50%on that test. The

discrimnation scores for the four lists were obtained at five sensa-

tionlevels (8, 16, 24, 32 and 40 dB, ref: SRT).

The results of Joseph's study (1983) indicated that the scores
increased withincreasing sensation |levels. Contrary to Malini's (1981)

findings, this study found that the four |ists were equival ent.

Articulation functions obtained using the male and fenale tal kers
differed. The scores did not show a plateau at 40 dBSL (ref: SRT) for
the female talker. This indicated that further inprovenent in scores
coul d be made possible with increasing sensation |evels. But the
discrimnation scores did not show rmuch inproverment with increase in
sensation level from24 dB to 40 dBSL (ref: SRT) for the mal e tal ker.
There was also a significant difference (P<0.05) in discrimnation
scores obtained by recorded |ists of the two talkers. This calls for
standardi zation of recorded material for a particular talker before

it could be tried on a clinical population.

The discrimnation scores obtained by Joseph (1983) using the
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recordings of fenmale tal ker were higher than that for the nmale tal ker
and those obtained by Malini (1981). The differences between the
findings of Malini (1981) and Joseph (1983) were attributed to the
differences in recording situation viz; Mlini (1981) carried out the
recording in a sound treated audi ometric roomwhereas Joseph (1983)
did it in an anechoic chanber. A so, subjects of Malini's (1981)
study were linguistically nore heterogenous while those in Joseph's
study (1983) were hormogenous when the linguistic background is taken

i nto consi derati on*

Wsing the same recorded nmaterial of nmale tal ker of Joseph's
study (1983), Deuaraj (1983) examned the effect of word fanmliarity
on speech discrimnation score. She also studied the difference in
word famliarity between the trained and untrai ned subjects. The
trai ned subjects were individual s who had undergone training in speech
and hearing field for nore than two years. Totally sixty subjects were
tested out of which twenty were listeners and forty subjects served
as testers. Awng the forty testers, twenty were trained persons and

the renai ning were untrai ned.

Nornmal hearing young adult subjects were tested and they were
required to have an adequate know edge of English (as in Joseph's study,
1983). Each individual listened to all the four lists of Nu Auditory
Test No.6 at four sensation levels in a group of fivefiz., 8, 16, 24,
32 and 40 dB (ref; SRT). Random zed order of lists and |evels were

used. Both oral and witten responses were obtained fromall the
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listeners. For each listener, two testers scored the oral responses

by witing down what they heard (Devaraj, 1983).

Devaraj (1983) collected data on famliarity fromall the sixty
subjects. A four point scale of famliarity was utilized for the words
fromthe four lists used in the study. The results showed that words
which were highly famliar were correctly discrimnated nore often than
those which were less famliar and this was statistically significant
(P<0.01). However, at different intensity |evels, the |isteners'
famliarity with the test words had no influence on their discrinination
scores. Al so, she did not find significant difference between trained
and untrained testers with respect to their famliarity with test

wor ds.

Based on the mean famliarity rating of the test words, it was
found that the lists Ill and |V had greater nunber of highly faniliar
words (i.e., fortyeight in nunber) whereas lists | and Il had forty-
seven and fortyfive respectively in the NJU Auditory Test No.6 (Devaraj,
(1983). She suggested that the unfamliar words coul d be excl uded
fromthe lists. She concluded that witten responses shoul d be taken
during word discrinination testing as the tester's famliarity with
the test words is likely to influence the discrimnation socres.

This was because even testers found sonme words not highly faniliar.

B izabeth (1983) investigated the effect of native |anguage of

the tester on scoring the responses and whet her training influenced
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scoring of the resoonses of a speech discrimnation test. sking
the recorded versions of NU Auditory Test No.6 (same recording

as of Devaraj's study, 1983), sixty subjects were tested. Twenty
subj ects served as listeners and forty as testers. In the group of
testers twenty were trained and theothers were untrained. In the
above, each group of ten subjects belonged to Indo-Aryan native

| anguage group and the other ten to Dravidian | anguage group.
These testers were required to wite down the oral responses of

the |isteners.

Articul ation curves were obtained for discrimnation scores
of the four lists at different sensation levels (8, 16, 24, 32 and
40 dB, ref: SRT). The results indicated that there was no significant
di fference between the responses heard and eval uated by trained and
untrained testers (Hizabeth, 1983). Further there was no significant
di fference between the scoring done by Indo-Aryan and Dravidi an group

of testers.

Hizabeth (1983) concluded that training did not bring about
any difference in the ability to score the resoonses while testing
speech discrimnation. This, according to her,indicated that training
of speech and hearing specialists at the present tine did not help the
testers to overcone the effect of his or her native |anguage on scoring
of a non-native language test. This, in turn, mght point to the
fact that practice to listen to the sounds of non-native | anguage
during the training programwould help in inproving the efficiency wth

which a non-native |anguage test is used in speech and hearing clinics.
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Mani Meghal ai (1983) studied the effect of aging on the speech
discrinmnation ability in Indian subjects. Seventyfive male subjects
were selected for the study. The sanple was divided into five
different categories of fifteen subjects each based on age viz.,
19-29 years, 30-39 years, 40-49 years, 50-59 years and the |ast group
conprised of individuals of 60 years and above. The subjects had
to have normal hearing based on the norns for different age groups
as given by Indrani (1981). A so adequate know edge of English was

another criterion for selection of subjects.

Recorded speech materials viz., ADW1 and four lists of
Form A of the NU Auditory Test No.6 were used for SRT and speech
discrinmnation testing respectively (as in the above studies).

Agai n, Mani neghal ai (1983) used five sensitive levels (8, 16, 24,
32 and 40 dB ref: SRT). The list-level conbinations were conputed
based on random nunbers (M Call, 1970) and the order of presenta-
tion was also randomy chosen. Witten responses were obtai ned from

the subj ects.

The analysis of the results indicated that discrimnation scores
improved with increasing sensation |evels and this was observed in all
the groups of subjects studied (Mani Meghal ai, 1983). As the age
advanced the discrinnation scores decreased. The subjects in the age
range of 19-29 years and 30-39 years perforned sinmlarly. A so,

persons in the fourth and fifth decade showed simlar perfornmance on
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the speech discrimnation task. 1n general, the speech discrim na-
tion ability of persons beyond forty years was poorer than that of
the younger subjects. The ol dest subjects of the study viz., indi-
vidual s of age 60 years and above showed greatest decrerment in dis-
crimnating speech. These results reflect the speech perceptual
probl ens encountered by the aged popul ation. Mani Meghal ai (1983)
also found that the four lists of NU Auditory Test Nbo.6 to be
equivalent in terns of their difficulty and this finding is in agree-

ment with that of Joseph (1983).

The studi es of Joseph (1983), Devaraj (1983), Hizabeth (1983)
and Mani Meghal ai (1983) could be directly conpared because of the
followi ng factors;

1. They have utilized simlar criteria for the selection of subjects.

2. Wsed the sanme recorded nmaterial with the carrier phrase "You wll

say.......... fcr both SRT and speech discrimnation testing

(ADW1 and NU Auditory Test No. 6, Form A respectively).

3. They have tested the subjects using the same set of equipnent and

under simlar testing situations.

4. Witten responses were considered for analysis and a simlar

scoring nethod was utilized.

Thus the above tests give a set of normative data and information
about sone factors which affect the discrimnation scores. However,

further data on clinical population is required, before which definite
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conclusions on the clinical utility of the NJU Auditory Test No.6

for Indian popul ation cannot be drawn. The use of English speech
material for Indian subjects is |imted when one takes the know edge
of English anong the individual s under consideration. Therefore,
the criterion for the adequacy of English know edge as used in the
above studi es may not always be net by the clinical popul ation.
Added to these factors, the |inguistic experience being a very

i nportant one which influence the performance on a |istening task,
the devel opnent of speech discrinmnation tests in native | anguage

becones cruci al .

Perception of tine conpressed nonosyl | abl es:

In contrast to the above studies, recorded English word lists
by an Anerican tal ker have been directly tried out on Indians wthout
further nodifications (N kam Beasley and R ntel mann, 1976; Sood, 1981).
These studies, using the time conpressed speech discrimnation tasks
have shown a definite effect of linguistic factors on perfornance
of non-native speakers. Though the studies are |less in nunber, they -
have denonstrated certain trends in factors which influence the
results. Factors such as |anguage rel atedness, faniliarity with and

exposure to the |anguage have been correl ated with the performance.

The intelligibility of time-conpressed ONC nonosyl | abl es was
studied by N kam Beasley and R ntelmann (1976). They conpared the
performance of English speaker/listener whose native |anguage was

Spani sh or I ndo-Dravidian. The subjects were given experinenta
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stimuli at six tine conpression |levels (0% 30%through 70%in
10%steps) of NU Auditory Test No.6. The tine conpression |evels

and sensation levels were randomy presented. The results showed
that intelligibility decreased as a function of increasing percentage
of tine conpression and decreasing sensation |evel. |ndo—Eravidian
and Spani sh speakers perfornmed poorly on the English nonosyl | abic
test when conpared to native English speakers. Al so, the overall
per f ormance of Indo-Dravidian speakers was poorer than the Spanish
speakers. Thus, the study of N Kam Beasley and R ntel nann (1976)
poi nted out that the linguistic background has definite effect upon

the performance of |istener on tine conpression tasks.

It was not known whether foreign accent had any significant
effect on performance and further, time conpression mght have
interacted with influence of foreign accent. Therefore, Sood (1981)
using the sane test stinuli as those utilized by N kam Beasley and
R ntel nann (1976), examned the influence of foreign accent on speech

discrinmnaticn by Indian subjects.

Sood (1981) adm nistered the time-conpressed ONC nonosyl | abl es
(Form B of NJ Auditory Test No.6) to two groups of twenty subjects
each. (e group was given the test at 0%tine conpression and the
other was tested with 60%tine conpression. These two conpression
| evel s were presented at five sensation levels (8, 16, 24, 32 and
40 dB, ref: SRT). Apart fromneeting the criteria of normal hearing,
the subjects had to pass two tests of English ability (as in

Malini's 1981 study).
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The results of the above study showed the earlier trend
of decreased performance at higher tinme conpression |evels and
i ncreased scores with increasing sensation levels. This relationship,
however, was not statistically significant. The results of inter-
active effects of tine conpression and foreign accent were conplicated

which did not allow for any definite conclusions (Sood, 1981).

The study by Sood (1981) denonstrated the influence of foreign
accent, presumably, and tinme conpression, but it stressed the facts
that nmeasures of tinme conpression should be used with caution while
testing non-native speakers. Therefore, speech discrimnation testing

with foreign accent materials should be used with caution.

Wse of English word lists to test Indian population is limted
taking into consideration the fact that speech discrinination is
affected by an individual's |inguistic experience. @oss |anguage
studies (Sapon and Carrol, 1957; Singh, 1966; S ngh and Bl ack, 1966;
N kam Beasley and R ntel mann, 1976) have indicated that speech sound
perception is influenced by nother tongue. Barr (1969) suggested that
st andar di zed spondee and PB list recordings of at |east the najor
| anguages of the world should be done and to have these recordings

available to all speech and hearing clinics.

Factors affecting speech discrinination:

Speech discrimnation scores are affected by other factors in

addition to the linguistic experience of the subject. For instance,
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the type of stimuli used i.e., whether nonsense syllables (Lehiste
and Peterson, 1959; Carhart, 1965), nonosyllables (MIller, Heise
and Litchen, 1951), or sentences (Speaks and Jerger, 1965; Berger,
1969). Phonetic balancing of lists is often cited as an inportant
factor to be considered in speech discrimnation testing (Lehiste
and Peterson, 1959). Carhart (1965), however, has stated that a
strict phonetic balancing is always not necessary and that as |ong
as the test itens are neani ngful nonosyll abic words, a list of
50-word conpilation is relatively equivalent to another provided

the phonetic distribution is appropriately diversified.

There are studies which have investigated the effects of use
of full vs half lists (Hpern, 1961), nonitored |ive voice vs recorded
materials (Carhart, 1965; Coetzinger, 1978); presence of background
noi se (Carhart and Tillman, 1970) on speech intelligibility testing.
Al so, subjects' greater famliarity with the test words i s known
to yield higher scores (Black, 1952; Hrsh et al, 1952; Postnan and
Rosenwei g, 1957; Owens, 1961; Schultz, 1964; Epstein, (il as and
Onens, 1968; Schwartz and Gol dman, 1974). Kreul, Bell and N xon (1969)
poi nted out that changes in tal ker could significantly change the test

difficulty.

The effects of use of carrier phrase during speech discrimination
testing have been investigated. The carrier phrase, "You will say = = | "

was utilized in the devel opnent of the A DW22 word discrimnation test

to assist the talker in nonitoring the vocal level (Hrsh et al, 1952).
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In addition, the carrier phrase has been assumed to alert the

listener for the test word (d adstone and Si egenthaler, 1971).

Use of a carrier phrase has yielded higher discrinnation scores

(d adstone and Si egent hal er, 1971; Celfand, 1975). Martin and

Forbis (1978) reported that there was a decline in the use of

the carrier phrase during speech discrimnation testing clinically,
anong the American audi ol ogi sts. Lynn and Brotmann (1981) established

that the carrier phrase "You will say. .~ .." contai ned perceptua
cues which could be used by the listener tohelp identify place of
initial consonant articulation. Martin, Hawkins and Basilay (1962),
on the other hand, found that carrier phrases are non-essenti al

and only serve to confuse individuals who had severe discrimnation

probl ens.

The studies regarding speech discrimnation testing in English
| anguage and factors determining the scores have been carried out
extensively. It is only recently that systematic studies on speech
audi ometry are done in India. Reports on devel opnent and standardi -

zatipn of speech stimuli in sone Indian | anguages are also avail abl e.

Tests of speech discrimnation in Indian | anguages:

Attenpts have been nade to construct speech discrimnation
tests in Indian | anguages based on the criteria used by the American
audi ol ogi sts. The report by Abrol (1971) seens to be the first
attenpt in India on the devel opment of materials for speech audio-

metry. He constructed phonetically balanced word lists in H ndi
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utilizing the frequency analysis of speech conponents and faniliarity.
The main drawbacks of the study were: practice effect was not consi-
dered, SRT level was not nentioned and articulation curves were not

given. Thus, the study |acked proper standardizati on.

Kapur (1971) devel oped speech discrimnation test materials
in Tam |, Telugu and Mal ayalam Simlar methods of selection of
words and nethodol ogy were utilized for different |anguages except
for the nature of materials in Hndi and Tami|. Disyllabic words
were used for the discrimnation task. They yielded articulation
curves with a maximum score of 97%at 45 dB. This study also
| acked proper standardization as SRT |evel was not specified and

oractice effect was omtted.

In 1973, De devel oped PB lists for discrimnation testing
in Hndi. As Hndi is a conmon |anguage in India, he hoped that the
lists would be used successfully for testing individuals who have
know edge of Hindi, not necessarily as nother tongue. Phonetic
structure of Hi ndi |anguage as in Arnmed Forces personnel who represent
a fair cross section of the Indians of all states was taken into consi-
deration. Also, phonetic analysis of the speech naterial from various
sources (such as newspapers, conversation, Hndi priners and Hi ndi
dictionary) and transcribing them phonetically. Acoustic analysis of
the H ndi speech sounds were studied with respect to the relative

intensities of the sounds.
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Initially, utilizing famliar C/C, VC and CV words ei ghteen
lists of fifty words each were conpiled (De, 1973). Normal H ndi
speaki ng subj ects were tested using these lists and constantly
nm ssed words were replaced by easier ones. Finally, six PBIlists

of fifty words were accepted for clinical trial and use.

Average articulation curve for normal s was gi ven (De, 1973).
Results of the data on normal individuals with nother tongue H ndi
i rrespective of education and service background produced a discri-
mnation score of 98 to 100%at MCL. NMNorrmal subjects whose not her
tongue was other than H ndi obtained an average score of 92 to 96%
at MCL. A so, the scores of pure conductive hearing |oss patients
were sane as normals under simlar conditions. The early otosclerotic
patients obtained simlar results as in normals whereas the advanced
cases showed a tendency to produce discrimnation |oss dependi ng
on the degree of hearing | oss. Sone roll over of articulation curve
was observed for patients with perceptive deafness thereby hel pi ng
in assessnment. Finally, De (1973) established the reliability of
these lists in alinguistically mxed population (i.e., for subjects
wi th working know edge of Hindi). The results did not show any narked
di fference between the subjects with Hndi as nother tongue or as a
second | anguage. Therefore, he concluded that discrimnation score
obtained with material in second | anguage or |anguages was fairly

reliable.

De (1973) further stated that persons obtain better and optinum
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discrimnation score in their nother tongue as conpared to other

| anguages. He conpared the performance on discrimnation tasks using
a test of English |Ianguage and non-sense syl |l ables. The subjects per-
formed better on a test in a language of Indian origin than foreign

and they did not discrininate well when tested with non-sense syl |l abl es.

Wilizing four of the PB lists devel oped by De (1973), S nha
(1981) studied the effect of |inguistic experience on auditory discri-
mnation scores of native and non-native speakers of Hndi |anguage.
A total of twentyone normal hearing subjects were tested, out of
whi ch seven were native speakers and the remai ning were non-native
speakers of Hindi. The latter set of subjects were further divided
into two groups viz,, 'short exposure'4' |ong exposure' groups depend-
ing on the duration of exposure to Hndi |anguage. Al the subjects
were tested under two conditions:
(1) List 1 was presented in quiet and (2) the other three lists were
presented with a conpeting noise with 5N ratios of 12 dB, 6 dB and
O dB respectively. Both the stinuli viz., speech and white noise
were fed binaurally through ear phones and a constant speech | evel
of 76 dBSPL was used. The oral responses of the subjects were

recorded using a portable tape recorder for further analysis.

Sinha (1981) concluded that the linguistic experience did not
affect discrinination scores in quiet provided the exposure to the
| anguage was five years or nore. Performance of all the three groups

of subjects studied was affected in the presence of noise. The
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di scrimnation scores decreased nore for the non-native speakers
than for the native speakers suggesting that limted Iinguistic
experience resulted in a persistent deterioration of auditory word

di scrimnation under degraded conditions of hearing.

Studies of De (1973) and Sinha (1981) are in agreenent with
those of Sapon and Carroll (1957), Singh (1966) and Singh and Bl ock
(1966) in that they indicated that the |inguistic experience of a
person is an inportant factor affecting the speech discrinination

ability.

There are no standardi zed naterial available for speech
audionetry in Kannada | anguage. Al so, there are a few nonosyl | abic
nmeani ngful words and a few equally stressed disyllabic words to
construct PB and spondee word |ists. Considering the above factors,
Nagaraja (1973) devel oped synthetic sentence ldentification test in
Kannada based on the approach of Jerger, Speaks and Trammel (1968).
Synthetic sentences were conpiled utilizing the most commonly used
words in Kannada | anguage. He recorded the first and second order
sentences along with a continuous conpeting speech nessage to make
the listening task difficult. Initially, Nagaraja (1973) adm nistered
three lists of first and second order sentences to thrity nornal
hearing subjects. Wth this data, he attenpted to obtain the per-
formance-intensity patterns and MR | evel at which perfornance was

maxi mum
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Nagaraja (1973) prepared another set of recordings as the
initial one was too lengthy and that fatigue could affect the per-
formance. This tine one list of first order and another |ist of
second order sentences were recorded on one track and the conpeting
nmessage on the other. These recordings were adninistered to thrity
norrmal hearing subjects to conpute the normative data. The performance
of different types of clinical pathol ogy cases was al so studi ed.
Cases of conductive hearing |oss (eight in nunber), mxed hearing
| oss (four subjects), ten with sensorineural hearing |oss and two
patients with high frequency hearing loss were tested with the |ists.
Al the subjects were tested with English PB lists whenever possible

in order to conpare the difference in perfornmance.

Pl functions were drawn for PB words and SS scores at different
intensity levels for four subjects with different audionetric configura-
tion. Also, reliability of the test was conputed by anal yzing the
data obtained on two different days for the sanme test on ten randomy
sel ected subjects (Nagaraja, 1973). He inferred fromthe results that
perfornance on SSI test varied directly with the Ievel of presentation
and inversely with the MCR  Nornmal s obtai ned maxi num scores on SS
test at 40 dBSL and at O dB MR | evel s. Conductive pathol ogy patients
did not differ in performance on first-order sentences. Sensori -
neural hearing |oss and other clinical pathology groups differed
significantly fromthe performance of normals. Conparison of the

audi onetric configuration and perfornance on SSI suggested that
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classifying patients solely on the basis of the pattern of audi o-

gram seemed fal | aci ous.

The conparison of perfornmance of PB-list and SSI did not
yield any valid conclusions as the conparison of tests on two
different |anguages nay not be logical. Mre discrepancies in
perfornmance on first order sentences were seen than on second order
sentences which could be attributed to the nature of latter type of
sentences. Therefore, Nagaraja (1973) suggested that the second- order
sentences could be used as a valid clinical tool and to test speech

discrinmnation for individuals with the know edge of Kannada only.

The use of SS for discrimnation testing though proved
to be promsing, further infornation on its clinical utility as a
test of speech discrimnation is not available. ften several tests
devel oped in India for speech audionetry are criticized for the fact

that they can be used only with literate popul ation (Mayadevi, 1974).

Considering the problens of illiteracy and nultilingualism
in India, Myadevi (1974) devel oped a common speech discrimnation
test for Indians. She also reasoned that there was difficulty in
constructing a test in each language as it would affect the tester's
efficiency and that the tinme and effort involved becomes very great
in producing tests in all languages in India. Myadevi (1974) arrived
at a final list of twenty CV (consonant always followed by vowel /a/)
nonosyl l ables ranging in terns of intelligibility and neani ngful ness.

Initially, the common syllables of CV conbinations in Indian | anguages
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(not necessarily as independent nonosyl | ables) were |isted based
on the data from native speakers and by a comparison of different
| anguages available in the literature. The consonants were

sel ected from phonetic readers witten by linguists.

The list of twenty CV nonosyl |l ables was presented to thirty
normal subjects at different sensation |evels, starting fromthe
pure-tone average |evel. Each test itemwas preceded by a Kannada
carrier phrase. MNormal subjects belonging to different |anguage
groups were tested at the |evel where the original set of subjects
achi eved nmaxi num score. A so, Pl functions were determned for
different clinical groups. S x scranblings of the sane |ist was
presented at six different levels (at 10 dB steps) to each subject.
However, the equival ency of the scranblings was not established
statistically. Discrimnation measures in quiet and under noi se
were obtained for nornmals and sensorineural hearing | oss cases. A so
"D scrimnation Index" (Jerger, 1970) and "Soci al Adequacy | ndex"
(Davis, 1948) measures were obtained for normals and clinical groups.
Further, Mayadevi (1974) tried to establish the validity of the
test by conparing the results of her test with English P8 lists
to normals and to clinical population having a know edge of Engli sh.

Test-retest reliability was al so deternined.

Based on the results, Myadevi (1974) concluded that the per-
formance of normal subjects fromdifferent |anguage backgrounds foll owed

the same pattern and a score of 90 to 100%was obtai ned at 40 dBSL
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(ref: PTA). Performance of sensorineural hearing |oss differed
fromthat of clinical groups and noi se adversely affected the dis-
crimnation scores of the former group of subjects. The socia
adequacy measure of normals differed fromthat of the clinica
groups. Analysis of the responses showed that /na/, /da/ and /| a/
were the sounds erred on nost frequently. She stressed that P
function shoul d be obtained for the clinical population while
testing discrimnation. Qal responses were considered for the
purpose of data, as she found no difference between oral and witten

responses.

There are certain drawbacks in the nethodol ogy used by
Mayadevi (1974). She considered only CV conbinations, the vowel
always being /a/. This did not take into consideration the tenporal
factors inportant in speech perception. The consonants were chosen
based only on commonal ity among different |anguages and distribu-
tional aspect of the sounds in various |anguages has not been taken
into consideration. 1In addition, it has been assuned that the
consonants chosen, occur in the language in the same formas they
doin thelist. This is not true when one consi ders the occurrence
of normals in a particular |anguage. For eg., Bengali native speaker
giving a response of /b/ for /v/ is scored as being incorrect which
could be attributed either to the subject's |anguage background
or to a discrimnation problem There is no way to differentiate

bet ween the two.
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In addition, nonsense syllables, being devoid of meaning,
contain no senantic cues to assist in discrimnation. According
to Lehiste and Peterson (1959) individual phonenes are not re-
comrended for testing discrimnation as they tend to test the
"recogni zability' and notintelligibility against one's interest.
The date of Zakrzewski et al (1975) suggested that sound recognition
scores are informationally intermedi ate between results obtained by
di scrimnation speech audionmetry and pure tone audionetry. There-
fore, the phenonena related to speech sound recognition occur in
subcortical part of the auditory pathway. Hence, a test of using
i ndi vi dual phoneres fail to neasure the discrinination ability, a
phenonmenon of the cortex. A so, the use of nonsense syllables is

not recommended for speech discrimnation testing (Carhart, 1965).

Mayadevi (1974) used only Kannada carrier phrase to test the
subj ects of different |anguage groups. The test nmight give
different results when a different carrier phrase cr a carrier

phrase of native language is used with a |istener.

Considering the drawbaks of testing speech discrimnation
with nonsense syllables and al so the inportance of testing subjects
in their native | anguage, Sanuel (1976) constructed PBlists in
Tam | |anguage, Mallikarjuna in 1984 reported the devel opnent of

PB word lists in Qujarathi |anguage.
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Kapur (1971) had introduced word lists in Tam| for dis-
crimnation testing. There were shortcomngs in phonetic conpo-
sition and also |lack of proper standardization. Samuel in 1976
attenpted to arrive at a proper test material overcomng the above
shortcomngs. He collected meani ngful ONC words which were famliar
and admnistered themto ten people for fanmliarity determnation.
Four lists of twenty five words were conpiled using the functional
load of sounds in Tam!|. These lists of words were recorded on a
magnetic tape with an appropriate carrier phrase in Taml by a
nale adult talker. Tanm| spondee words were recorded by the same
tal ker for obtaining SRT. Also, English PB words and spondees
devel oped and standardi zed for Indians by Swarnal atha (1972) were

recorded (Sanuel, 1976).

The recorded lists were adninistered to ten nornal subjects
to ensure list equivalency. Later, articulation gain function was
plotted by testing thirty normal Tani| speaking subjects. QOal
responses were taken for the purpose of analysis (Samuel, 1976).
Qoti mum scores of discrimnation for normals were obtained at
35 dBSL (ref: SRT). The four lists used were found equi val ent in
difficulty. Sanuel (1976) also reported that the test-retest
reliability was high. And conparison of this test results with
those obtained for PB lists (Swarnal atha, 1972) used in the study

showed that the results of the two tests were simlar. The use of
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l'ists devel oped by Samuel (1976) on patients wth hearing inpairnent

has not been reported so far.

Mal I'i karjuna (1984) devel oped a speech discrinination test in
Qujarathi |anguage. The test construction was carriedout using simlar
criteria as those utilized by Egan (1948). Mllikarjuna (1984) selected
words from student vocabul ary books and col | ected 150 nonosyl | abi ¢ wor ds.

Wsing these words three lists of fifty PB words each were formed.

The speech discrimnation scores were obtained at various
sensation |evels above the SRT |evel for spondee words in Qujarat hi
(Mal l'ikarjuna, 1984). He reported that the findings were on par with
those of Hrsh et al (1952) on W22 lists and Sarmuel (1976) on Tam |
PB lists. The three Qujarathi PB lists were matched and coul d be used
as a valid test for speech discrimnation for Qujarathi speaking

popul ation (Mallikarjuna, 1984).

Mbst of the investigators have standardi zed speech discrimna-
tion tests in Indian | anguages for adult subjects and studies reported
on these for children are very few Swarnalatha (1972) standardized
English PB lists for children. Yet another report on speech discrini-

nation test in children was by Anand and Ki shore (1974).

Dscrimnation test for children:

Uilizing words fromDe's (1973) PB lists in Hndi |anguage,

Anand and Kishore (1974) developed a Hndi Picture Identification
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(Oscrimnation) Test for children. They utilized twentyfive

pi cture cards which represented the twentyfive PB words. Children
in the age range of 5-11 years were tested. The children sel ected
for the study were those who had normal devel opnent of soeech upto
three or four years and had acquired hearing loss at a |ater age
(Anand & Kishore, 1974). ldentification of the picture was the
response expected of the child. The words were presented at 25 dBSL
(ref: PTA). They concluded that the PID test was reliable and that
it could be used with children between 5-11 years of age who have

acquired hearing loss of nild to noderate degree.

The details of the above study were not reported. Al so,
Anand and Ki shore (1974) thenselves have cited that the test coul d
be adninistered only to those children who had nornal speech devel op-

nment upto at least 3-4 years of age.

Fromthe review of studies of soeech discrimnation tests in
Indian language. it could be inferred that only a few standardized
tests are available for an audiologist in India. A so, the data on
the clinical utility of these tests are sparse. Another common probl em
in using many of the tests is that the recorded versions of the word
lists are not available. Further, an audiologist in Indiais at a
greater disadvantage while testing soeech discrimnation because of
multi-lingualism Srilatha (1983) conpiled lists of common words
bet ween Kannada and Tel ugu | anguages, both the | anguages are of

Indo-Dravidian origin. If such lists could be used to test speech
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di scrimnation of subjects belonging to both the |anguage group
an audi ol ogi st knowi ng one of the two | anguages woul d able to
carry out speech discrinmnation testing in both the |anguages.
In general, use of common word |ists anong different |anguages
woul d reduce the probl emof speech discrimnation testing in

various Indian | anguages.



CHAPTER- III

METHODOLOGY

The present study ainmed at obtaining the articulation
functions for the word |ists common between Kannada and Tel ugu
| anguages by Srilatha (1983). This was carried out for the native

speakers of Kannada.

Teat Material

Srilatha (1983) conpiled lists of words conmmon to the Kannada
and Tel ugu | anguages. 200 disyllabic words were divided into four
lists of fifty words each. Srilatha (1983) found that the native
speakers of the two |anguages nanely, Kannada and Tel ugu, recognized

the words to be in their |anguages.

In the present study the words were recorded on a cassette
tape and evaluated for their intelligibility by the native speakers
of Kannada at different sensation levels. A'so, two different carrier
phrases, one each fromKannada and Tel ugu | anguages, were nmade use of .

The lists of words used in the study are given in Appendix I.

Recordi ng procedure:

Recording was done on a cassette tape (Sony CHF90) using a
Cassette Tape Deck (Philips F 6112 Stereo Cassette Deck) with a mcro-
phone (Philips LBD 8202). The recording was carried out in a sound
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treated audionetric room The neasured noise levels in that room

is given in Appendix I11.

The four lists of words were read out by a tal ker who spoke
Kannada and Tel ugu | anguages fromearly childhood. This was done in
order to exclude speaker as a variable since the carrier phrases of
both the | anguages were used. The Kannada carrier phrase "i : ga he : |i"
preceded each word for the four lists. "ippudu chappandi" was the
Telugu carrier phrase utilized in the study. Thus, the word |ists

were recorded twi ce separately with different carrier phrases.

The speaker (a young adult male) was instructed to naintain
the level of the carrier phrase so that the peak woul d be at 0 of
the VU neter on the Cassette Deck and to utter the word in a natural
manner. A gap of 8 seconds was al |l owed between each utterance, to
enable the subjects to wite down their responses. Sufficient practice
was given to the speaker prior to the final recording. This was done

with both the carrier phrases.

The recorded words |ists were played on the Cassette Tape Deck
(Philips F 6112 Stereo Cassette Deck) and its output was fed to the
graphic I evel recorder (B and K Type 2305). The average peak | evel
was found by averaging the peak levels of the words in each list.
Corresponding to this average peak | evel, a calibration tone of 1000 Hz
froma | ow distortion Audi ogenerator (Type Unitec LD011) was recorded

on the tape before each Iist. This was done in order to naintain
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the level of the input signal to the audioneter fromthe tape

r ecor der.

I nstrunent ati on;

A clinical Audioneter (Madsen, 08 70) and a Cassette Tape
Deck (Philips F 6112 Stereo Cassette Deck) were used to coll ect
the required data. The recorded nateriel was played on the cassette
Tape Deck, the output of which was given to the input of the eudi o-
nmeter. The output of the eudi ometer through the earphones (TDH 39)
housed in supra aural cushions (MX 41/ AR) was delivered to the test

ear of the |listenere.

Calibration:

An objective calibration of the audi oneter was carried out
before testing was started. The calibration procedure is given

in the Appendix I1.

Test envi ronnent :

The experinent was carried out in e sound treeted, two-room
conbi nation. The noise levels in the test roomwere neasured with
a sound Level Meter (B and K type 2209) with a condenser nicrophone
(Bend K type 4165). The noise levels in the test roomwere wthin

the permssible limts (Appendix I'11).
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Subj ect s:

A total of forty subjects (eighteen fermal es and twentytwo
nal es) were tested. Al the subjects were native speakers of Kannada
| anguage. The age range was 18 years 3 nonths to 28 years 2 nonths

with a nean age of 22 years 6 nonths and a medi an of 21 years 6 nonths.

The criteria for the selection of subjects were the foll ow ng;

1. The subjects should have had hearing within normal linits

bilaterally (ANSI, 1969) and

2. They shoul d have had no history of ear infection or head injury.

Test procedure:

Initially the subjects' threshold of hearing for air con-
duct ed pur et ones was obtai ned at frequencies 250 Hz to 8000 Hz at
octave intervals and at 6000 Hz. Thresholds for bone conducted pure
tones were determned for 250 Hz to 4000 Hz at octaves. Puretone
t hreshol d average of 500 Hz, 1000 Hz and 2000 Hz threshol ds for
air conduction was calculated for each subject. This served as the
reference | evel above which the word lists at different [evels were

presented to obtain the discrimnation scores.

Speech discrinination test procedure:

Four lists of words comron to Kannada and Tel ugu | anguages
were used to test discrimnation. Fire presentation |evels narely

8 dB, 16 dB, 24 dB, 32 dB and 40 dB above subjects' puretone average
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were utilized. A group of twenty subjects each listened to lists
with Kannada and Telugu carrier phrases. Al the subjects |istened
to the four lists. Nolist or presentation | evel was repeated for
a given subject. This was acconplished by random zing the list and

sensation | evel s using a random nunber teble(M Call, 1978).

In each group of subjects, four listened to a given |ist
at the same sensation level. A so, ten subjects in a group were
tested for the right ear and the renmaining ten listened in the |eft
ear. nly one ear was tested for a subject. Better ear was tested
whenever a difference between the two ears was found or the test

ear was chosen randony.

Each subject was instructed i n Kannada before testing and

was provided with four response sheets to wite down the responses.

The instructions were as fol |l ows:
"You will hear four lists of words. Each list has fifty
words. Sone words will be | ouder and sonme softer. Each

word will follow a phrase "i:ge he:li" (or "ippudu chappandi"
in case of Telugu carrier phrased words). Listen carefully
to the word that follows the phrase and wite it down

agai nst the nunber on the sheet. Try to guess and wite
the word if you are doubtful. If you cannot guess a parti -

cular word, leave the line blank agai nst a nunber and go on

to the next. Do you have any questions?"
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After the subject was instructed, the lists were presented
at previously determned | evels and order. The testing was done
inasingle session. Wile presenting the lists fromthe tape
recorder to the audioneter, the gain of the audi oneter was adj usted

so that the 1000 Hz calibration tone woul d peak at 0 on the VU neter.

Scori ng:

Each response was hand scored either as 'correct* or "in-
correct*. A correct response was given a score of 2% Total
percentage of correct responses at each | evel was conputed for

each | i st.

The scores obtai ned were anal yzed using statistical nethods.

Results and the details of analysis are discussed in the next chapters.
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RESULTS

The data obtained for the two groups of subjects nanely,
one group of subjects who listened to the words preceded by a
Kannada carrier phrase and another group who heard to the words
preceded by a Telugu carrier phrase, were anal yzed separately. The
nmean and nedi an scores for each list of words at different |evels
were conputed for both groups. Standard deviation was obtained in
order to determine the dispersion of discrinination scores at
different sensation levels. Table 1 and Table 2 show the mean,
nmedi an and standard deviation scores for the four lists at different
sensation | evel s obtained with Kannada and Tel ugu carrier phrases

respectively.

Ef fect of |evel:

FromTable 1 and Table 2, it may be noted that in general,
di scrinmnation scores increased wth increasing sensation | evel.
Variability in scores did not, however, consistently decrease wth
increase in sensation levels in all the lists and this can be seen
fromthe standard deviation scores obtained for the two groups of

subj ect s.
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Articulation functions:

Articulation functions for the four lists are shown in
Figure 1 when the subjects were tested with words follow ng a
Kanneda carrier phrase. Figure 2 shows the articulation functions
for the sane |ists of words which were preceded by Telugu carrier
phrase. 1In general, the articulation functions show that there is

increase in discrinmnation scores with increasing | evels.

The slopes of the articulation function in case of lists with
Kannada carrier phrase are 4.12%dB (list 1), 2.7%dB (list I1),
2.81%dB (list I1l1) and 4.18%dB (list V). Wen the words were
preceded by Telugu carrier phrase the sl opes obtained ere 2.31% dB,

1.87%dB, 2.7%dB and 2. 7%dB for lists I, I, Ill &1V respectively.

Two-way Analysis of Variance (Quilford & Fruchter, 1978)
was al so conputed in addition to the neasures of central tendency
and variability. The results of two-way ANOVA are given in Table 3

and Tabl e 4.

Sensation level effect on discrimnation scores energed as
statistically significant for both groups of subjects. This can be

seen from Tabl e 3 andTabl e 4.



Tabl e 1* Mean,

Medi an and standard devi ati on of discrimnation scores obtai ned for

four lists at different sensation | evel s when the words were preceded by

Kannada carrier phrase.

lists List | List |1 List I11 List 1V
| evel s
dB SL _
(ref: PTA) Mean Medi an S. D Mean Medi an S.D Mean Medi an S D Man Mdian S.
A

8 48 46 5. 67 52.5 51 8.39 56 56 9.93 45.5 46 23
16 81 8l 5.77 74 72 11. 20 78.5 78 574 79 77 8.72

24 83.5 87 10. 63 87.5 88 4.43 84.5 84 3 91.5 91 5
32 83.5 82 4.73 87.0 92 10 88.5 89 5 95 95 2.58
40 90.5 96 11 92.5 93 3.42 95.0 97 6. 22 95.5 96 4.43




Table 2; Mean, Mdian and standard devi ati on of discrimnation scores obtai ned
for four lists at different sensation |evels when the words were preceded
by Telugu carrier phrase.

lists Li st | List I List 111 List IV
| evel

dB SL
(ref:PTA) Mean  Medi an S. D Mean  Medi um S D Mean Median S D Mean  Medi an S. D

8 55 55 7.02 71.5 76 11. 82 69.0 69 15.19 64.5 65 13.3
16 73.5 74 10. 25 86.5 88 4. 43 90.5 93 7.19 86.0 85 2.83
24 93.5 93 1.92 90.5 92 6. 81 93.5 94 4.12 93.5 94 1
32 94.5 96 4.73 90.5 92 9.15 91.5 93 5.26 93 93 2.58

40 94.5 96 6.81 98 99 2.83 97.5 98 2.52 95 96 3. 46




Table 3: Results of Two-way ANOVA for the main effects
levels and their interaction when

of lists,

the words in the lists were preceded by Kannada

carrier phrase.

Sogfr ces Sum of Degr ee of sllﬁagf F.
Vari ance squar es freedom squar es Ratio
level s (A) 18703. 3 4 4675. 83 61.96 *
lists (B) 294.2 3 98. 07 13
I nteraction 570. 3 12 47.53 0.63

(AXB
within sets 4528 60 75. 47
Tot al 24095. 8 79
* Significant at P<0.01 |evel.



Tabl e 4:

Results of Two-way ANOVA for the main effects of

lists, levels and their interaction when the

words in the lists were preceded by Telugu carrier

phr ase.

- P A F
Vari ance Fr eedom squar es 1o
levels (A 10171.7 4 2542. 93 47.89 *
lists (B) 415.6 3 138. 53 2.61

I nteraction 939.9 12 78. 33 1.48

(A X B)

within sets 3186 60 53.1
Tot al 14713. 2 79

* Significant at P < 0.01 | evel



Table 5: Results of Two-way ANOVA for the main effects

of |evels,
carrier phrases) and their interaction.

carrier phrases (Kannada and Tel ugu)

Sour ces Sum Degr ee Mean =
of of of sum of Rati
Var i ance squar es Fr eedom squar es tio
levels (A 28199. 65 4 7049. 91 106. 13 *
Carrier
ohr ases( B) 1768.9 1 1768.9 26.63 *
I nt eraction 675. 35 4 168. 84 2.54 +
(AX 8)
Wthin sets 9964 150 66. 43
Tot al 40607. 9 159
* Significant at P<0.01 |evel.
+ Sgnificant at P<0.01 |evel.

+ Significant at P<0.05 |evel.
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Inter-list difference:

Dfference anong the lists was not found to be significant
in both conditions (Teble 3 and Table 4). Al so, the interaction bet-

ween |ist and sensation | evel was not significant.

Ef fect of |anguage of the carrier phrase:

As the lists in tw different conditions were found equival ent
interns of difficulty as seen fromTeble 3 and Table 4, the data on

four lists with a particular carrier phrase was conbi ned and treated

t oget her.

Figure 3 gives the curves of nean discrinmnation scores of the
four lists together at different sensation levels for the two conditions
studi ed. The curves show that discrimnation scores obtained with lists
of words when the carrier phrase was Tel ugu were better at the five
senseation levels used in the study when conpared to those obtai ned

wi th Kannada carrier phrase.

Agai n, Two-way ANOUA was conputed to deternmine the effect of
carrier phrase and different sensation levels (Table 5). D fference
in carrier phrases had a significant effect on discrimnation scores
and as observed earlier difference anong the sensation | evels were
significant. However, the sensation |evels and the carrier phrase inter-

acted significantly at P<0.05|evel.

The results obtained in the present study are discussed in

the next chapter.



CHAPTER-V

D SQUSSI ON

The results are di scussed under two headi ngs nanely, effect

of sensation |evel and effect of |anguage of the carrier phrase.

Effect of sensation |evel:

The effect of sensation |evel on the nean perfornance for
the two groups of subjects are graphically depicted to give Articu-

lation functions (Figure 1 and Figure 2) .

Figure 1 shows the articulation functions obtai ned with Kannada
carrier phrase end it may be observed that discrimnation scores in-
creased with increase in sensation |level. Approximately 93.4%

(Figure 3) was obtained at 40 dBSL (ref: PTA) and none of the mean
scores of the four lists reached 100%at 40 dBSL (ref: PTA). Figure 1
further indicates that plateau was not observed between 32 and 40 dBSLs
(ref: PTA). |In contrast to the present study, Tillnman, Carhart and

W1 ber (1963) obtained perfect discrinination score at 24 dBSL

(ref; SRT) using NU Auditory Test No.4. Tillman and Carhart (1966)
observed an asynptote at 32 dBSL (ref; SRT) with NJU Auditory Test

No. 6. These two studies gave forth essentially simlar articulation
functions. Inspite of using bisyllabic words for testing discrimnation

in the present study, |ower discrimnation scores were obtai ned when
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conmpared with the other two studies (Tillmn, Carhart end W1 ber,
1963; Tillman and Carhart, 1966) which utilized nonosyl | abic words.
This probably could be attributed to the fact that PTA was used as
the reference level here and not the SRT level. Therefore, increase
in discrimnation scores could be expected with further increase

in sensation | evel.

Wien discrimnation testing was carried out with Telugu
carrier phrase approxinately 96.4%score (Figure 3) was obtained
at 40 dBSL (ref: PTA), Discrimnation scores increasedwth in-
creasing sensation level (Figure 2). The effect of sensation |eve
on discrimnation scores was found to be significant (at P < 0.01)
when either Kannada or Telugu carrier phrase was used (Table 3 and
Table 4) . The scores obtained with the latter carrier phrase were
hi gher than those obtained with the forner carrier phrase. An
I nprovenent in discrimnation was observed from32 to 40 dBSL
(ref: PTA) incase of lists I, Ill and IV wth Telugu carrier phrase.
The score did not show an increase between 32 and 40 dBSL (ref: PTA)
for list | with Telugu carrier phrase. The inter list difference in
terms of difficulty was not significant in both the conditions studied
(table 3 end Table 4). On the whole, further increase in sensation

| evel mght bring about inprovement in the scores.

The slopes of the articulation functions obtained with Kannada
carrier phrase is sonewhat simlar to those obtained by Rintelnann,
Schumai er and Jetty (1974) between 8 and 16 dBSL (ref: SRT) for

NU Auditory Test No.6. However, the elopes are | ess steeper with
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Telugu carrier phrase than in the above two studies.

In general, the studies have indicated that variability of
the scores was found to be greater at |ower sensation | evels and
reduced progressively with increasing levels (Tillnman, Carhart and
W | ber, 1963; Carhart, 1965; R ntel mann, Schuraier and Jetty, 1974;
Malini, 1981). The present study did not show such systenatic
decrease in variability with increasing sensation level either with
Kannada or Telugu carrier phrase. Probably the nature of the words
used in this study would account for the lack of such an effect

observed in other studies.

Ef fect of |anguage of the carrier phrase:

Wien the sl opes of the two groups of date are conpared, the
sl opes obtained with Telugu carrier phrase show nore gradual increase
then those obtai ned with Kanneda carrier phrase. Further, percentage
of scores obtained with Telugu carrier phrase is greater than those
obt ai ned usi ng Kannada carrier phrase. The mean scores at different
sensations levels for all the lists using different carrier phrase
show that the scores are higher when Telugu carrier phrase wes used

at all the levels (Figure 3).

The above effect was exani ned by conputing Two-\Wy ANOVA for
sensation | evels end carrier phrase differences. As the interaction

effect between sensation | evel and carrier phrase was found to be
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significant at P < 0.05 | evel, the generalization of the nain effects
are not to be nade. However, carrier phrase difference brought about

changes in discrinmnation scores.

The effect of different carrier phrases on speech discrinination
was studi ed by several people (Q adstone and S egenthal er, 1971
CGel fand, 1975; Lynn and Brotnman, 1981). These studies in genera
indicated that changes in carrier phrasee bring about changes in
speech discrinmnation and therefore inconsistent use of carrier phrases
during testing is not correct. The present study al so showed that

carrier phrase does have an effect on discrinination.

Kreul et al (1969) also found significant differences in scores
as a function of the carrier phrase. They, however, used word |ists,
procedures and carrier phrases not used in nost clinics. Therefore,

d adst one and Si egenthal er (1971) studied the above effect using the
carrier phrases "Say the words....... , "Youwll say......... * and
"point tothe........ . Thirty two nornal hearing subjects were tested
using W22 test words at 5 dBSL (ref: SRT). Twentyfive nonosyl | abic
words fromW22 |ists were scranbled four tines, once with no carrier
phrase and three other tines preceded by the three carrier phrases.

In one condition the phonenic interaction between the carrier phrase
and test word was allowed and recorded. In another condition no such
interaction was allowed.. This was done by speaki ng phrases end words

inisolation and splicing themtogether. For the interaction conditions
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el |l phrases yielded significantly higher scores than the control
no-phrase list. A so, intelligibility scores with the carrier phrase

"You will say . ... was nmaxi mum This effect was supposed to be
because of the long vowel in the end /ei/, in contrast to other

endi ngs, has a greater potential for being influenced by the
phonermes of the words to follow and thus gave additional cues for

intelligibility.

Further, Celfand (1975) evaluated the effects of carrier
phrase use in nmonitored live voice discrimnation testing on sensori -
neurel hearing | oss individuals. D scrimnation socres were signi-
ficantly higher when the carrier phrase was included. He concl uded
that carrier phrases should be routinely enpl oyed when discrimnation
is estimated by nonitored |ive voice and further, that carrier phrases
are of increased inportance when |ive voice testing is acconplished

with half |ists.

Ina different type of study, Lynn and Brotrman (1981) provided
evidence that the carrier phraae "You will say........ " contains per-
ceputal cues which can be used by the listener to help identify place
of initial consonant articulation for many test words. The study
showed that normal hearing subjects identified piece of articulation
for selected AD W22 test words solely on the basis of infornation
contained in the carrier phrase. |In addition, when acoustically

identical test words with end without carrier phrases were presented

to the subjects, the words without carrier phrase were significantly
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nore difficult to identify. These results indicated that the AD
W22 carrier phrase contain information concerning at |east the
initial coneonant of many test words and that detection of the carrier

phrase produces a different test result.

Al so, investigations concerning the acoustic cues inportant
for identification of certain consonants woul d suggest that the carrier
phrase contributes to intelligibility of the test words. Wen a
prevocal i ¢ consonant (CV) is enbedded in a phrase such as "You will
say CV' it must be considered as an intervocalic consonant (V; CV;),
where the syllabic nucleus of the teat word is V,. Pl ace of articu-
lation information for nost intervocalic consonants is contained in
both V; Cand the CV, fornant transition patterns. Furthermore, there
is evidence that VC fornant transitions provide nmore consonantal place
of articulation infornmation than do CV transitions (Sharft and

Hermeyer, 1972).

The results of the present study al so support the above that
differences in carrier phrases can bring about differences in dis-
crimnation scores. However, the differences found in this study can
not be attributed to the changes brought about by the final sound
of the carrier phrase on the test word. The two carrier phrases used
inthis study ended with a short vowel /i/ and therefore such effects,

if present, should be sane in both cases.
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The native speakers of Kannada obtai ned better scores when
tested with a Telugu carrier phrase than when tested with a Kannada
carrier phrase. This difference is not directly attributable to
the tal ker difference as a single talker recorded the lists twi ce.
However, Brandy (1966) has pointed out that one tal ker introduces
significant variability on successive days of live voice testing
when using identical nodes of presentation and it was assumed that
even nore variability woul d be introduced when one speaker changes
hi s nmode of presentation on successive days. Brandy (1966) found
significant differences anong the discrinmnation scores obtained by
listeners on three indpendently recorded word lists by a single
tal ker. These factors mght pertly explain the differences observed
in the present study. That is, a single talker can introduce vari a-
bility on subsequent recordings end especially so when different

nodes (here carrier phrases) are used.

The fact that lists with Telugu carrier phrase vyiel ded
better scores for native speakers of Kannada is not explained easily.
The Telugu carrier phrase used in this study had nore stress on the
whol e when conpared with the Kannada carrier phrase. Al so, the nunber
of syllables in the forner case was nore(six in nunber) than the

latter (four in nunber).

Another factor that could have led to better scores is thet

the subjects were nmore careful in listening to words when the carrier
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phrase used was not fromtheir |anguage. This is thought in the
light of the tendency of the subjects to ask and confirmthat the
words were from Kannada | anguage, while instructing them Wen the
subj ects were instructed that words will follow a phrase "ippudu
chappandi " and that they have to wite the word, they generally
asked for confirmation that the words bel onged to Kannada. This
nust have nmade thempay nore attention to the test words than

otherwise. This, inturn, yielded better discrimnation scores.

The present study al so supports both the views that recorded
nmaterial s on whi ch standardi zation is done shoul d be used and a
consi stent use of carrier phrase is essential during speech discri-
mnation testing. The present test, however, needs to be admnistered
on clinical population to draw definite conclusions on the clinica

utility of cormon word lists for discrimnation testing.



CHAPTER- VI

SUWARY ~ AND  CONCLUSI ONS

The present study ainmed at obtaining the articulation functions
for the word lists comon to Kannada and Tel ugu | anguages for the
native speakers of Kannada. In addition, effect of |anguage of
the carrier phrase on discrimnation scores was al so investigated
The lists of words were recorded with two carrier phrases (one each
of Kannada and Tel ugu | anguages) on magnetic tapes. The recorded
stimuli were presented to the subject's ear at five different
sensation levels viz., 8, 16, 24, 32 and 40 dBSL (Ref: PTA). A
clinical audiometer (Madsen 0870) was used to carry out the experi-

ment ati on.

The subjects of the study were normal hearing young adults
(age range from 18 years 3 months to 28 years 2 nonths with nean
age of 22 years 6 nonths and medi en of 21 years 6 months), forty
in nunber. They were all native speakers of Kannada | anguage. Twenty
out of forty subjects listened to word [ists with a Kanneda carrier
phrase and another group of twenty individuals |istened to the sane,
lists of words but recorded with a Telugu carrier phrase. In both
the groups, ten subjecte were tested for discrimnationin their

right ears and the other ten subjects in their left ears. The
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subjects listened to the four lists at any four sensation |evels

froma group of five levels (8, 16, 24, 32 and 40 dBSL, ref: PTA).
Thel i st | evel conbi nati ons wer e present

random or der.

Percentage of discrimnation scores were cal culated for
witten responses. The scores were anal yzed by conputing measures
of central tendency and variability. Two-way Analysis of variance
was al so conputed. Further, articulation functions for the two
groups of date were drawn. Effect of the |anguage of carrier phrase
was statistically anal yzed.

The follow ng conclusions can be drawn fromthe results

of the study;

1. D scrinination scores increased with increasing sensation |eve

and this was observed for both the groups of subjects.

2. There was no statistically significant difference in terns
of difficulty anong the four lists of words when either Kannada

or Telugu carrier phrase was used.

3. The discrimnation scores obtained using Telugu carrier phrases
wer e hi gher than those obtained usi ng Kannada carrier phrase.
However, an interaction effect significant at P<0.05[evel
was found between different sensation levels and the two

carrier phrases used in the study.
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The study showed that the lists could be utilized for testing
discrimnation. As the carrier phrase was found to affect discri-
mnation scores, different norns should be utilized while testing
speech discrimnation. However, the clinical utility of the common

word lists for discrimnation testing shoul d be established.

Inplications of the present study:

1. The recording of speech stinuli done at two different times
by the same speaker introduces certain anount of variability.
Therefore, the standardi zation of speech stimuli shoul d be

done for different recordings.

2. The use of different carrier phrases inconsistently during

speech discrimnation testing shoul d be avoi ded.

Suggestions for future research:

1. To investigate whether further increase in the sensation | eve

would result in 100% di scri m nati on.

2. Toinvestigate the diagnostic utility of the test on clinica

popul at i on.

3. To analyze the error responses obtained in the present study
toinvestigate if the errors follow a consistent pattern and
to see whether the pattern differs with differences in the

carrier phrase.
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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 08 70).

1) Intensity Calibration:

Intensity calibration for air conducted tones were carried
out with the output of the audi onmeter set at 70 dBH. (ANSI, 1969),
through the earphones (TDH 39 with MX-41/ AR ear cushions) the
acoustic output of audi oneter was given to a condenser 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 (B and K 2616). The SLMwas fitted
with a half inch to one inch adapter (B and K, SB 0962). At each
of the test frequencies, i.e., 250 Hz to 8 KHz, the output SPL
val ues was noted. A discrepancy of nore than 2.5 dB between the
observed SPL val ue and the expected value (ANSI, Stds, 1969), was
corrected by nmeans of internal calibration, by adjusting the presets
in the audiometer. Intensity calibration for the bone vibrator
(X120 - Dennark) was done, for the frequencies 250 Hz to 4 KHz. The
output of the audioneter was set at 40 dBHL (ANSI, 1969). Fromthe
bone vibrator (X120 - Denmark) the acoustic signal was fed to the

artificial mastoid (8 and K 4930). This output was then fed via a



pre-anplifier (B and K 2616) to the SLM (B and K 2209). A difference
of nore than + 2.5 dB between the observed SPL val ue and the expected
val ue, (ANSI standards, 1969), was internally calibrated. Thus the

output of the audiometer was naintained within 2.5 dB of the standards

(ANSI, 1969).

ii) Frequency Calibration:

A tinme/counter (Rodert 203) was utilized to calibrate the
frequency of the pure tones. The electrical output of the eudi oneter
was fed to the counter which gave a digital display of a given

frequency, did not exceed + 3%of each other.

iii) Earphone Frequency Response Cheracteristics:-

A beat frequency oscillator ( B and K, 1022) and a | evel
recorder (B and K 2305) were utilized to establish the frequency
response characteristics of the earphones. Frequency calibration
had been previously carried out for the BFO using a timer/counter
(Rodart 203). The electrical output of the BFOwere fed to the
ear phones (TDH 39, with MKX-41/ AR ear cushions) that were used
during the study. The earphone output was picked up by a micro-
phone (B and K 4144) which 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 recordi ng paper and the copies

of the recordings are given.
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APPEND X I

The noise levels in the test roomwere as foll ows;

Qctave frequencies in Hz Level in dBA
125 29
250 20
500 11
1000 13.5
2000 12.5
4000 14.5
8000 8



