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CHAPTER- |

I NTRCDUCTI ON

The speech stimli have come to occupy an inportant place
anong the auditory stimuli that are used in clinical audionetry.
By measuring a patient's ability to use his hearing in ways that
are closer to everyday auditory experience. Speech audionetry has
not only added a kind of validity to pure tone audionetry, but also
has appeared to have di agnostic end prognostic value as wel | .

(Hrsh et al, 1971).

Speech audi oretry includes the clinical procedures used in
neasuring auditory response to speech stimuli. Speech reception
threshol d and speech discrimnation are the stimlus dinensions

assessed nost frequently in clinical practice (Chaiklin, 1971).

The speech reception threshold is defined as the nini num
hearing | evel at which the patient can repeat correctly atleast fifty
percent of the speech stinmuli. (Hopkinson, 1978). Wereas the
function of the speech discrinnation test is to find the listener's

capacity to discrinmnate speech sounds at a |l evel above his threshoal d.

Pat hol ogi es in the retrocochl ear region end higher auditory

pat hways may not result in |oss of hearing for puretones, despite
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significant difficulty in speech discrimnation (CGoetzinger, 1972,
Hodgson, 1972). Tests for speech discrimnation abilities can be
used to obtain performance intensity functions, which are usefu
in the diagnosis of MII nerve lesions. (Jerger & Jerger, 1971

Jerger & Hayes 1977).

Speech discrimnation tasting is thus an inportant tool

in clinical audiol ogy.

Need for the study:

Various types of material have been devel oped to determne
a subject's ability to discrininate speech. In India, multiplicity
of languages and varieties of dialects have offered great obstacle

in the evol ution of commn speech material for audionetric tests.

Engli sh tests standardized to the Indian popul ation
(Swarnatha 1972, Malini, 1981) have limted clinical applicability.
Speech test materials in all Indian | anguages are not avail abl e.
Attenpts have been made to devel op and standardi ze speech discri-
mnation tasks in sone of the Indian | anguages as a result of which
we have discrimnation tests in Hndi (De, 1973), Tam| discrinina-
tion test (Samuel, 1976), Mal ayal amand Tel ugu (Kapur, 1973), SDT

inQjarathi (Mllikarjuna, 1984).
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The Telugu discrimnation test devel oped by Kapur (1973)
has not been standardized. |In Kannada | anguage, except SS
(Nagaraja, 1973) no standardi zed discrinnation test is avail able.
An attenpt was nmade to construct common word |ists between Kannada
and Telugu. It was found that both native Tel ugu speakers and native
Kannada speakers recogni zed these words as belonging to their

| anguage (Srilatha, 1983).

The present study was designed to answer the follow ng

quest i ons*

(1) Does the discrimnation score increase with increase in

sensation | evel for these common word |ists?

(2) Ae the four lists equivalent?

(3) Do the two carrier phrases differently affect the discrinina-

tion scores?

(4) Is there an interaction effect between sensation |evel and

carrier phrase?



CHAPTER- I

REMEW G- LI TERATURE

Speech is an act of communication and i s uniquely human.
' the special human senses hearing is primary for speech devel op-
ment. A direct measure of this auditory acuity is done by pure tone
audi onetry. But, "hearing of pure tones constitutes a very smnal
end insignificant part of the ordinary auditory experiences of
nost individuals. Its measurenent is too limted to describe the
individual's ability to understand the speech of his fell ow commu-

nicators" (Hrsh, 1965).

This is achi eved through speech audi onetry whi ch hel ps one
to measure auditory sensitivity and ability to discrininate speech

sounds at a | evel above threshol d.

Speech discrimnation tests cover a wi de range of difficulty
whi ch may be dependent upon the test material as well as the type of
test. The material used range fromi sol ated phonenes at one extrene,
to nonsense syl |l ables followed by nonosyl | abi c words, words of two
syl l ables or nore and sentence at the other extreme. S nce nonsense
syl l abl es are devoi d of meaning, they provide no semantic cues to
assist in discrinmnation. Mnosyllabic words on the other hand are

meani ngful linguistic units of speech and are better discrimnated than
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nonsense syl | abl es. Wen they are enbedded in sentence they are
nore discrimneabl e, because of increased cue provided by the
context. Wrds of tw syllables or nore afford nore cues for

di scrimnation than nonosyl | abic words. Finally sentences are

easier to discrimnate than words.

Wsing different speech stinuli many discrimnation tests
have been constructed. The clinical applicability of a discrim-
nation test depends upon the standardization of the test to a given
popul ation. Available English discrinination tests for English

speaki ng popul ation are;

PAL PB Wrd Lists: These lists were devel oped at the Harvard

Psychoacousti c Laboratories* They consist of famliar nonosyllabic
words (Egan, 1948). Twenty lists of 50 words each were constructed
out of which eight lists were recorded by Rush Hughes at Central

Institute for the Deaf (CID).
Hrsh et al (1952) found a few drawbacks in Rush Hughes
recorded |ists such as many test words were not faniliar and poor

st andar di zat i on.

AOW22 word lists: These lists were a nodificationof PAL PB-50

lists which was done by Hrsh et al (1952) to over come the |imtations

of PAL PB-50 lists. Four phonetically balanced words lists of fifty
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words each were devel oped. The carrier phrase used was "You will

say..... and the 1000 cps calibration tone was al so recorded at

the average level of the carrier phrases.

However, there were sone drawbacks with A D W22 |ists
also. The test was not difficult enough to differentiate m xed | oss
frompure conduction loss (Hrsh et al 1952). The words were too
easy for fine differential diagnosis (Berger 1978). Thus they are
i nadequate as a diagnostic tool in the cases of mld | osses and

progressive | osses (Geffner and Danovan 1974).

NJU Auditory Test Lists 4 and 6: Lehi ste and Peterson (1959)

devel oped a nonosyl | abic word test. The words are of consonant -
nucl eus- consonant type and ten lists of fifty words each were

construct ed.

Wsing these words Tillman, Carhart and WI ber (1963)
devel oped the North Wstern Wniversity (NJ) Auditory test No. 4.

It consists of two lists of fifty words each recorded by a nale tal ker.

In addition to the two lists of the NU Auditory test No.4
two nore lists of fifty words were constructed. The four lists

together formed NU Auditory Test No. 6.

This test is used clinically for the differential diagnosis

of hearing | oss.
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Children's Lists: The above mentioned nonosyl |l abic tests were

devel oped for adults and Haskins (1949) devel oped four PB word
lists for children. The words selected were within the speaking
vocabul aries of young children. It is called as PBK lists. This
is used to test the discrimnation ability of young children

clinically.

The tests reviewed above require the subjects to choose
their response froman open set, the follow ng test involve a closed

response set.

Rhyme Tests: Fairbanks rhyme test consisted of fifty sets of five
rhynming words which vary only in terns of the initial consonant.

E ghteen consonants are incorporated in the test. The subject is
required to report the word he has heard by choosing one word from

a set of five rhyming words (Fairbanks, 1958).

House et al (1963) nodified Fairbanks rhyme test known as
"Modified Rhyme Test". This consist@of six equivalent lists of fifty
words each. This test, unlike Fairbank's test, discrimnation of the

sound in initial as well as in the final position is tested.

KSU Test:- This test enpl oyes nonosyl | abi ¢ words, but enbedded in
sentences (Berger, 1969). The test consists of 150 sentences. Each
sentence contains a key word which is so chosen that four other words

could also be used in its place, retaining the meaningful ness of the
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sentence. The subject has to choose one of these five sentences,

whi ch he thi nks he has heard.

Synthetic Sentence Identification:- The use of synthetic sentences

to assess the discrimnation ability was suggested, to overcone the
di sadvant age of the nonosyl |l abic tests (Jerger, Speaks and Tramrel |
1968). These sentences ere constructed froma set of 1000 famliar
words. They sinulate the "real" sentences in that they are |ong
enough to retain the tenporal characteristics of speech. A the
sane time they have an advantage of bei ng non-redundant unlike

"real sentences".

The SSI test naterial is often presented with conpeting

speech of the sane tal ker who has recorded the naterial. The message

to conpelition ratio (MXR) used for clinical purposes is 0 dB.

English Dscrimnation Testa in |India:

Research was done on "Adaptation of speech test material
in English to Indian condition by N kam (1968). The words from W22
and the children's spondee |ist were conbi ned avoiding repetitions.
B ghty words were obtained and subjected to fanmliarity rating. Qut
of the eighty words, forty five words were rated as very faniliar by
70%of the subjects. These words were intended to be used with

those cases with a ninimumof high school education.
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There have been other attenpts at standardi zi ng English

tests to Indian population. They are discussed bel ow.

Swar nal at ha (1972) devel oped PB word lists for children
and adults. There were four nonosyllabic word lists which were
phonetical ly bal anced, two lists of equal famliarity for adults

and two lists of equal famliarity for children.

Recording was done by a fenale talker, with the carrier
phrase "say the word" preceding every word. Interstinulus tine

interval was five seconds.

The lists were presented to 56 adults and 56 children at
various intensities and articul ation curves were plotted. 100 per
cent correct articulation score was obtained at 42 dB SL in case

of adults and 45 dB SL in case of children.

However, the list consisted of twentyfive words, each
word was given a weightage of 4% Therefore, each error was
penal i zed twice as nuch as it woul d have been, if the list had
contained fifty words. Another problemis while determning
perfornance-intensity functions, the sane |ists have to be used

repeatedly which could bring in practice effect.

Sood (1981) undertook another study to evaluate the per-

formance of young adults on tine conpressed speech discrimnation.



2.7

The two aspects considered for the study were:

(1) to study the performance of young adults on the time-conpressed
speech di scrimnation task; and

(2) to study the influence of foreign accent on the perfornance in

order to see if the test can be used in the Indian set up.

The speech stimuli used were the four lists of Form B of NJU
Auditory Test No.6 (Tillman and Carhart, 1966) each |ist consisting

of fifty neani ngful nonosyl | abic ONC words.

Sood (1981) observed that perfornance decreased at higher
time conpression ratios and increased with increase in SL. Tine-

conpression and SL interaction was not observed.

Malini (1981) worked on standardizing the NU Auditory Test
No. 6 on an English speaking Indian popul ation. The study was ai ned
at evaluating the applicability of NU Auditory test No.6 for English
speaking Indians. The four lists of FormA were recorded by a nal e,
non-nati ve speaker of English (an Indian). The carrier phrase used

was "you will say...... and interstinulies interval was 8 seconds.

These recorded lists were presented to forty young adults at
five sensation levels, 8, 12, 24, 32 and 40 dBSL (ref: SRT). The
results indicated that, discrimnation scores inproved with an
increase in SL. But the scores did not reach the asynptotic |eve

even at 40 dB SL for normal hearing non-native speakers of English
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The relative difficulty of the four lists were simlar to that of

the native speakers of English.

In 1983, a series of studies were done using recorded NJ
Auditory test No.6 to evaluate the effect of factors such as fam -

liarity, talker difference, training and age on discrinmnation scores.

The study of the effect of tal ker difference on word discri-
m nation scores (Joseph, 1983). It was conducted to see if any signi-
ficant tal ker difference existed between the male and fenal e tal kers
for the recorded versions of the NU Auditory Test No.6. The subjects
were forty young adult native speakers of Kannada with normal heari ng.
Thei r know edge of English was assessed by the English test constructed
at the Central Institute of English and Forei gn Languages, Hyderabad,

I ndi a.

Results showed that, for the fenale talker the scores did not
show a plateau at 40 dB SL (ref; SRT), which indicated that further
i nprovenent in scores could be possible with increase in SLs. But the
articulation function curves for nale talkers did not show such in-
crease in SL from32 dBto 40 dB SL (ref* SRT). The scores obtai ned
with the fenale tal ker were better than that obtained for the male
tal ker. Hence tal ker difference was seen to affect the discrimnation

SCores.

Devaraj (1983) took up a study to examine the effect of

famliarity of test words (NJ Auditory Test No.6) had on the speech



2.9

discrimnation scores of listeners and also to investigate how

famliar the trained and untrained testers found the sane word |i sts.

Two groups of subjects were tested, twenty listeners and forty
testers of whomtwenty were trained testers and twenty were untrained

testers.

The results indicated that, there was a correl ati on between
alistener's fanmliarity of the test words and his ability to discri-
mnate them Wrds that were highly famliar were correctly discri-
mnated nore often than those which were less famliar. The listener's
famliarity with the test words had no influence on their discrimna-
tion scores, when the words were presented at different intensity |evels.
No significant difference was observed between trained and untrai ned

testers with respect to their famliarity with the test words.

The effect of aging on the speech discrimnation ability anong
a group of subjects of Indian nationality was undertaken by Mani

Meghal ai  (1983).

Total nunber of subjects tested were seventyfive, which in-
cluded fifteen subjects fromfive age groups. 19-29 years, 30-39 years,
40- 49 years, 50-59 years, 60 years and above. A were non-native

speakers of Engli sh.
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An inportant observation was that, the speech discrimnation
scores decreased with increase in age. The individuals in the second
and third decade group performance was found to be alnmost simlar.
Sinlar performance was al so noted between the 40-50 years group and
the 50-60 years group. Beyond 40 years of age, speech discrimnation
ability becomes poorer conpared to the younger popul ation. This
decrenent in the ability was nmaxi mum for the ol der group (60 years and
above age group) thus reflecting the speech perceptual probl em anong

the aged.

Yet another study in this series was "the effect of training
and native | anguage on scoring the response on a speech discrimnation
test in English" by Hizabeth (1983). She attenpted to find out, if
native |anguages of the tester has an effect on scoring the response
of a speech discrimnation test (NJ Auditory Test No.6) in English and
if training had a significant effect on the scoring of responses on the

speech discrimnation test.

The subjects were divided into a group of twenty |isteners
who were native speakers of Kannada with adequate know edge of English
and forty testers of whomtwenty were trained and twenty were untrai ned.
Dravi dian and I ndo-Aryan group were included in both trained and un-

trai ned groups.

The results indicated that, training does not bring about a

difference in the perfornmance of the two groups and the performance of
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subj ects whose native |anguage is either of the |anguage famlies

i s the sarme.

Though many attenpts have been made to standardi ze English
discrimnation tests to Indian popul ation, the reports on its clinica
applicability are limted. Further studies have shown that perfornance
on speech discrimnation tests in native |anguage is better anong the
native speakers than anong non-
nati ve speakers (De 1983, Gat & Keith, 1978, Sinha, 1981). And also
Engl i sh speaking people in India are small, hence clinical utility
of English discrimnation tests is linted. So, many attenpts have
been made to construct speech discrinmnation tests in some of the Indian

| anguages. Thus we have:

D scrinmnation Tests in H ndi: The first attenpt to devel op H ndi

phonetically bal anced (PB) words was done by Abrol (1971). H's study
was based on the frequency anal ysis of the speech conponents and

famliarity. It has some drawbacks as it did not take into considera-
tion the practice effect and SRT | evel was not nentioned. The articu-

ation curves were not given.

Later De (1973) developed Hndi lists to be/fused all over India.
He devel oped six lists,each list containing fifty nonosyl | abi c words.
Subj ects for the study were individuals working in Arned forces. Even
t hough the not her tongue was not same for all individuals, their grasp

and intelligibility of commonly spoken Hndi was quite adequate for
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discrimnation tests of hearing. A conparative study was nade
with English, H ndi, Bengali and nonsense speech material and

he concl uded that, (1) persons consistently produce better and

opti mumdi scrimnation scores in their nmother tongue as conpared

to ot her | anguages.

(2) Discrimnation score obtained with naterial in second | anguage
is fairly reliable.

(3) Subjects having a working know edge in two | anguages, none of
which are their nother tongue, discrimnate better in a | anguage

of Indian origin than in a |anguage which is foreign in origin.

A study by Sinha (1981) was carried out to find the effect of
linguistic experience on auditory word discrimnation of native and
non- nati ve speakers of Hndi |anguage. The subjects were grouped
according to the duration of exposure to Hndi |anguage i.e., non-
nati ve speakers with short and long exposure period were conpared

with a group of native speakers of H ndi.

Al were admnistered four Hndi PB |lists devel oped by
De (1973) at three different signal-to-noise ratios and in quiet.
Speech at constant level (76 dB SPL) was presented binaurally. Noise
was presented at 12 dB, 6 dB and O dB s/Nratio binaurally. He found
that there was no effect of |inguistic experience beyond exposure of

five years on auditory discrimnation of Hndi PB words in quiet
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conditions, and noise affects native and non-native speakers.
But the discrimnation scores decreased nmore for non-native
speakers of Hndi than the native speakers and the interaction

bet ween noi se and |inguistic experience, was found to be significant.

Dscrimnation Test for Children:

The above nentioned tests were for adults, so Anand and
Ki shore (1974) have attenpted to devel op speech discrimnation test
for children. It is a Hndi Picture Identification (D scrimnation)
test for children in the age group of 511 years. The original
idea was taken from Seidel's Picture Identification for Children

Standardi zation Index (Pl CSl).

The test consists of presenting pictures of twentyfive PB
Hndi words (majority of themare fromPB word lists for adults
prepared by De (1973) that have to be identified by the child. The
nunber of correct identifications are converted into percentage to

obtain the discrimnation score.

But it has a fewlimtations. The test can be adm ni stered
only to those children who had nornal speech devel opnent upto at | east
3 to 4 years of age and it can be used wth acquired mld to noderate
hearing |oss children in the age group of 5-11 years (Anand & Ki shore,

1974) .
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Tam | Discrimnation Test:- Kapur (1973) nmade the first attenpt in

devel oping naterials for speech audionetry in Taml. It was con-

si der ed i nadequat e because of its short comngs in phonetic conpo-
sition and | ack of proper standardization (Sanuel, 1976). So

Sanuel (1976) devel oped speech discrimnation test in Tani| |anguage
using the faniliar neani ngful nonosyllables of CNC type. It was
adnministered to thirty subjects whose | anguage was Tanmil. Articu-
lation gain curve was plotted. Reliability of the test was deternined
by admnistering the test to ten of the thirty subjects after a | apse
of aweek and it was found to be reliable. Further reports on

clinical applicability are not avail abl e.

D scrimnati on Test in Kannada:

In Kannada it is difficult to construct PB and spondee word
lists as there are only a few nonosyl | ables and a few equal |l y stressed
di syl l abi c words. Hence Nagaraja (1973) constructed synthetic sentences

in Kannada to be used in speech audi onetry.

Synthetic sentences were constructed using nost conmmonly used
words in Kannada | anguage. Ten first order sentences and ten second
order sentences were constructed. To nake the task nore difficult
these sentences were recorded with a continuous conpeting speech nessage.
First three lists of first order and three |ists of second order sentences

were presented to thirty normal hearing subjects for getting performance
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pattern and to find the perfornmance | evel and NCR | evel at which
performance is nmaxi mum The test was also admnistered to eight
conductive | oss cases, four mxed | oss cases, ten SN |oss cases and
two high frequency hearing | oss cases to study their perfornmance on
this test. He reported that, nornal subjects obtain naxi mum per -
formance scores on SS test at 40 dB SL end at 0 dB MR | evel s.
dinical groups showed significant difference in perfornance conpared
to nornmals. Wthin the clinical groups performance difference was
significant. This test can be used w th persons who know Kannada
only, and it cannot be used with illiterates. It has not been

admni stered to subjectswith different dialects.

Mayadevi (1974) attenpted to devise a discrinination test
wi th which peopl e speaking different Indian | anguages coul d be tested.
She constructed lists of twenty nonosyl |l abl es of CV conbination
found in Indian | anguages. The list was presented to thirty nornal
subjects at different SLs with PTA as reference. Each test item
was preceded by a carrier phrase in Kannada. The |evels at which
nor mal subj ects obtai ned naxi num scores was taken as the reference

level for testing other normal subjects speaking different | anguages.

Normal subj ects obtai ned 90-100 percent scores on this test
at 40 dBSL (ref: PTA). The performances of the subjects speaking
different Indian | anguages al so scored 90-100 percent at 40 dB SL

(ref: PTA). She has also conpared the performance of clinical groups
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with the normal group and has found that clinical groups performed

differently than normal subjects.

This test has certain drawbacks |ike, speech stinuli used
are not neani ngful and therefore they do not possess the property of
intelligibility (Lehiste and Peterson, 1959). Kannada carrier phrase
has been used to test subjects whose native | anguage was ot her than
Kannada. Thus carrier phrase effect has not been taken into considera-

tion.

The studi es reviewed above on speech discrimnation tests in
I ndi an | anguages have been tried in a few | anguages only and further
the reports on their clinical applicability are limted to that
| anguage population only. Discrimnation tests in Kannada are not

avai |l abl e except for SSI (Nagaraja 1973) and none in Tel ugu | anguage.

The present study tried to evaluate the applicability of the
common word |ists between Kannada and Tel ugu for discrimnation testing.
Since Kannada and Tel ugu | anguages belong to the sane | anguage fanily
nanely, the Indo-Dravidian, the stimili used were found to be perceived
as the words of their native |anguage by Kannada native speakers and
Tel ugu native speakers. (Srilatha, 1983). Hence it becones possible
for the clinician to test two groups of people with the same test naterial
and al so when the clinician knows any one of the |anguages al so it becones

easy for himto deal with tw groups of people.
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METHODALOGY

The present study ained at determning the perfornance
of native speakers of Telugu on the common word |ists between
Kannada end Tel ugu. The net hodol ogy was planned to obtain the

articulation function for each of these |i sts.

Test Material:- Bisyllabic words common between Kannada and Tel ugu

constituted the speech stimuli used for testing. (Srilatha, 1983).
Four lists of fifty words each were used for this purpose, are

given in Appendix |I.

Recording Procedure:- The test stimuli were recorded in a sound

treated roomusing a tape recorder (Philips Deck Tape Recorder,
F 6112) with an external mcrophone (Philips LBD 8202). The

recording was done in a sound treated audi onetric room

The recording was done by an young adult nal e tal ker who
was proficient in both Tel ugu end Kanneda | anguages. The bisyllabic
words were recorded with a carrier phrase "i*ge he:li" and al so
"ipp du chapp ndi". The level of the carrier phrase was mai ntai ned
so that the VU meter needl e peaked at O while the word was al | owed

to followin a natural manner. Between successive words a ail ent
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interval of 10 seconds was given, in order to allow sufficient

tine for witten responses.

The tape was then played on a stereo tape recorder (Philips
F 6112). Its output was given to a level recorder (B & K type 2305).
The level of all the words of all the lists were recorded on the
I evel recorder. Peak average was found out separately for each
list. A 1000 Hz tone was then recorded froma signal generator
(LD011 unitec) at the beginning of each list. The level of the

1000 Hz tone was at the | evel of the peak average.

Instrunmentation:- The instruments used for the collection of data

were a two channel clinical audioneter (Madsen 0B70) and a stereo
tape recorder (Philips F 6112). The output of the tape recorder
was fed into the tape input of the audioneter. The output of the
audi orret er was given to TDH 39 earphones with MX-41/ AR ear cushion*.
The audi ometer was calibrated to ANSI (1969) specifications.

(bj ective calibration was done prior to data collection.

Calibrati on Procedure

1. Pure tone calibration;- Calibration was checked for both

intensity and the frequency of the pure tones generated by the audio-

neter (Madsen 08 70 Qinical Audioneter).

l.a Intensity Calibration:- Al intensity measurenents

were done when the audi ometer output was set at 70 dBHL. The acoustic
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out put of the audi ometer was given through earphones (TDH 39 with
MX- 41/ AR ear cushions) to condenser nicrophone (B & K 4144) which
was connected to an artificial ear (B & K4152). The m crophone
was connected into a pre-anplifier (B & K2616). The signal was
then fed into a Audi o-frequency anal yzer (B & K 2107). The SPL

val ues at the correspondi ng frequencies were noted. Wenever the
di fference between the observed SPL value and the expected val ue
(ANSI, 1969) was nore than 2.5 dB, internal calibration was done

by adjusting the presets in the audioneter. Thus the output |evels
of the eudiormeter was well within 2.5 dBwth reference to the

st andar ds.

1.b Frequency Calibration:- The frequency of the pure

tones were checked using a Rodart 203 timer/counter. For this the
el ectrical output of the audioneter was given. The frequency gene-
rated was very close to the frequency reading on the dial and the

difference between the two never exceeded 30%of the dial reading.

1.c Earphone Frequency Response Characteristics:-

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 of BFO
was done previously. The electrical output of the BFOwere fed to

the earphones (TDH 39 with MX-41/ AR ear cushions) that were used



3.4

during the study. The earphone output was picked up by a m crophone
(B and K 4144) which was connected to a pre-anplifier (B and K 2616) .
Further, this output was fed to a |l evel recorder (B and K 2305).

Thus a graphic recording of the frequency response of the earphones

was established on recording paper, copy of which is given in

Appendi x | 1.

Test Envi ronment: -

Al the nmeasurenents were done in a sound treated, control
and test room conbi nation. The noise levels in the test roomwere
neasured with a sound level neter (B and K type 2209) with its
associated filter set (B and K 1613) with a condensor m crophone
(B and Ktype 4145). The noise levels in the test roomwere wthin

the permssible limts (Appendix I11).

Subj ect s: -

Forty subjects (twentyone fenal es and nineteen nales) in the
age range of 17 years to 25 years.served as subjects. The nean age

was 20.2 years. The criteria for selection of subject were as foll ows:

(1) The subject should be a native speaker of Tel ugu.

(2) He/She shoul d know both reading and witing Tel ugu.

(3) He/ She should have an air conduction threshold of |evel than or
equal to 20 dB at frequencies 250 to 8000 Hz (ANSI 1969) in both
ears.

(4) He/She shoul d have a negative history of ear diseases and head

injury.
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Test Procedure: -

First the air conduction thresholds of both ears were

obtai ned using the nodified Hughson-\Wstl| ake procedure.

Speech D scrimnation Test Procedure: - Speech discrimnation

was tested using the four bisyllabic word lists common between
Kannada and Tel ugu. Five presentation levels viz., 8, 16, 24, 32
and 40 dB above PTA were enployed. Al the four lists were heard

by all the subjects, but at different sensation | evels, the |ist

and sensation |evel conbinations were arrived at using a random
nunber table. The criteria used for assigning the levels to

di fferent subjects were:

(i) no list would be presented nore than once to any subject and

(ii) no level will be repeated for any subject. Thus twenty subjects

heard different |lists and | evel conbi nations.

Qut of forty subjects, twenty subjects were presented the
lists with the Telugu carrier phrase (Experinental condition I)
end other twenty subjects listened to the lists with Kannada carri er
phrase (Experinmental condition I1). Equal representation was given
for the two ears. Thus, right ear was the test ear for ten subjects
in experinental condition | (five nales and five fenal es). Left
ear was the test ear for the remaining ten subjects (seven femnal es

and three mal es).
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S mlarly in the second experinental condition, out of
twenty subjects, right ear was the test ear for ten subjects
(six females and four mal es). Left ear was the test ear for the

other ten subjects (three feral es and seven nal es).

The test ear for a given subject was chosen dependi ng
on the pure tone average of 500 Hz, 1000 Hz and 2000 Hz. Wien the
PTA was equivalent in both ears, test ear selection was done at

random Only one ear was tested for a given subject.

The subj ect was provided with four response sheets on
whi ch he/she had to wite down the response. The subject was then

instructed as foll ows:

Instruction:- "You will now hear four lists of fifty words each.
Sone lists will be | ouder and sone softer. Before each word,

you wi || hear the phrase, "ippudu chappandi..." (for first
experimental condition) and "i:ga heli..... " (for second experi -
nmental condition). Concentred on the word that follows the phrase
and wite it down against the serial nunbers printed on the sheet.
If you are doubtful of the word, try to guess it and wite. |[If you
feel you are unable to guess, |eave a blank agai nst the nunber and

go on to the next. Is everything clear to you?"

The lists were presented at the previously assigned | evel s.
The order of presentation of the lists was also randomzed. Al the

four lists were presented in a single session.
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Scori ng: -

The data sheets were scored nanually on a "right" or
"wrong" basis. Each correct response was given a credit of 2%
Total percentage of correct responses at each | evel was conput ed

for each |i st.

The scores obtained were anal yzed using statistical

procedur es.

n
- -
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RESULTS

The data collected were anal yzed so as to obtain the nean
and nedi an scores for each list at each |level. The dispersion of the
scores was al so deternmined by conputing standard devi ati on. These
three neasures i.e., nean, nedi an and standard devi ati on were
conputed for all the four lists separately and for both lists with
Telugu carrier phrase as well as for lists with Kannada carri er

phrase. Their values are as given in Table | and Table I1I.

Ef fect of Sensation Level:

FromTable | and Table Il it may be noted that the discri-
mnation scores increased with an increase in sensation |evel.
There was no consistent decrease in variability with increase in
sensation | evel for different lists except for list Il. This
consi stent decrease in variability was observed for List Il in both
the experinmental conditions i.e., with Telugu carrier phrase and

Kannada carrier phrase.

Figure 1 and Figure 2 show the articulation functions
for the four lists with Telugu carrier phrase and Kannada carri er
phrase respectively. Fromthe figures it may be noted that the

discrimnati on scores increased with increase in sensation |evel.
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However, maxi mum score of hundred percent was not obtai ned for

any of the lists.

The slopes of the articulation function are 3.38%dB
(list 1), 4.75%dB (list 11), -0.44%dB (list 111) and 2.06% dB
(list 1V) with the Telugu carrier phrase. For |ists with Kannada
carrier phrase the slopes were 3.7%dB (list 1), 2%/dB (list I1),

3%/ dB (list 111) and 2.3%/dB (list IV).

In addition to the nmeasures of central tendency and of vari -
ability, two-way Analysis of variance (ANOVA) (Qiilford & Fruchter
1978) was al so conputed. Results of the two way ANOVA are given
in Table |, Table Il and Table I1l. F ratios for sensation |evels
and carrier phrase were significant at P<0.01 |evel (Table I,

Table Il &Table I11).

Inter list Dfference:

From Table | and Table Il it can be seen that with no |ist
the nean discrimnation scores obtained were consistently higher or
lower. Standard deviation was high at |ower sensation levels for

all thelists.

Figure 1 and Figure 2 show that the four lists over |ap

in both the experimental conditions.
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F ratios shown in Table | and Table Il for list difference
and interaction between |list and sensation |evel was not significant

even at P<0.05 | evel.

Ef fect of carrier phrase:- As seenin Table | and Table Il, the

nean scores obtai ned were higher when Telugu carrier phrase was

used than with Kannada carrier phrase.

Since the list difference was not found significant the
four lists with Telugu carrier phrase were conbined together and
four lists with Kannada carrier phrase were conbi ned toget her.

The Figure 3 shows that scores obtained with Tel ugu carrier phrase

is higher than scores obtai ned with Kannada carrier phrase.

Fratio for the main effect of carrier phrase was found

to be significant at P<0.01 level (Table I11).
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Table I: Results of Two-way ANOVA for the main effects
of lists, levels and their interaction when
the words were preceded by Telugu carrier
phrase.
Sour ce of Sum of Degree of Mean F
Vari ance Squar es Fr eedom Squar es Rati o
Level s 9920. 2 4 2480. 05 22.481*
Lists 230. 95 3 76. 98 0. 6978
I nteraction 2681. 80 12 223. 48 2.02574
Error 6619 60 110. 32
Tot al 19451. 98 79 246. 23

*

Significant at

P<0.01 |evel.
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Table Il: Results of Two-way ANOVA for the main effects of
lists, levels and their interaction when the words
wer e preceded by Kannada carrier phrase.

Sour ce of Sum of Degree of Mean

Vari ance Squar es Freedom Squar es F.Ratio
Level s 16919. 80 4 4229. 95 29. 69*

Li sts 437.75 3 145. 92 1. 024

I nteraction 1101. 00 12 91.75 0. 644
Error 8547. 00 60 142. 45

Tot al 27005. 55 79

* Significant at P<0.01 | evel.



Table I11; Results of Two-way ANOVA for
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of levels, carrier phrase,

the main effects

and their inter-

action.
Sour ce of Sum of Degree of Mean F Rati
Vari ance Squar es Freedom Squar es ' 'o
Level s 26312. 3 4 6578. 08 50. 299*
Carrier *
phr ase 1313.2 1 1313.2 10. 041
I nteraction 446. 6 4 111. 65 0. 854
Error 19617.5 150, 130. 78
Tot al 47689. 6 159
* Significant at P<0.01
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Table 1: Mean, Median and Standard Deviation (50) of discrimnation scores obtained
for four lists at different sensation |evels when the words were preceded

by Telugu Carrier Phrase.

List | List Il List 111 List IV
Mean Medi an S. D. Mean Medi an S. D Mean  Medi an S. D. Mean Medi an S.D.
8 dB 57.5 58 13. 89 53 43 27.93 79 83 10. 13 73.5 78 11.93
16 dB 84.5 87 13. 40 91 89 5.29 75.5 94 33.16 90 92 5. 16
24 dB  91.5 88 4. 44 98 99 1.63 93 92 5.29 86.5 82 11. 12
32 dB 92.5 89 7.00 98 99 1.63 93 97 571 91.5 89 3.42

40 dB 92 3.83 97.5 98 1.00 97.5 96 1.92 96 93 3.65




Tabl e 2: Mean,

for
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Medi an and Standard Devi ation (50) of discrimination scores obtained

f our

lists at different sensation |evels when the words were preceded

by Kannada Carrier Phrase.

LI ST | List Il Li st List 1V
Mean  Medi an S.D Mean Medi an S.D Mean Medi an S. D Mean Medi an S. D
8 dB 55.5 42 30. 52 55 68 23.12 58.5 56 18. 57 50 55 18. 40
16 dB 85 86 2 71 73 18.66 82.5 86 5.26 68.5 59 24. 67
24 dB  90.5 89 6. 81 79.5 81 10. 88 87.5 85 8. 06 94 96 4,32
32dB 90 91 1.63 91 94 3.83 91.5 92 4.12 95.5 93 3.79
40 dB 97 98 2 92 90 2.31 95 96 3.83 94 98 6. 93
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CHAPTER-V

D SAUSSI ON

The results obtained in the present study is discussed in
terns of the effect of sensation |evels on discrimnation score,
inter list difference and effect of carrier phrase on the discrim-

nation score.

Ef fect of sensation |evel:-

The articulation function for the four lists with Tel ugu
carrier phrase and Kannada carrier phrase show that, the discrimna-
tion score increased with increase in sensation | evel. However, the
naxi mum score of hundred has not been reached at 40 dBSL. This may
be because the reference | evel taken was PTA and not SRT. It needs
to be checked at higher levels to see if there will be further
increase in discrinnation score and that 100 percent score will

be obt ai ned*

Interlist difference:-

As seen in Table | and Table Il interlist difference is not
significant at p 0.05 level. Thus the lists are equivalent in
difficulty when the carrier phrase used is comon anong them Hence

the four lists with Telugu carrier phrase can be used interchangeably.
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Sinmlarly the four lists with Kannada carri er phrase can be used

i nt erchangeabl y.

Effect of carrier phrase:-

A carrier phrase in speech audiometry is used to alert the
listener for the test word and all ow the announcer to nonitor his
voi ce, but the exact content of the carrier phrase is not considered
i nportant (Egan, 1944; Carhart, 1952). Later studies indicated that
the operation of a preceding phonene on a succeedi ng one, did influ-
ence the intelligibility of speech (Q adstone and S egenthal er, (1971)
with a change in the carrier phrase, a viation in the discrimnation
scores has been noted by Kruel et al (1969) enploying the nodified

Rhyme test.

d adstone & Siegenthal er (1971) using the D W22 teat
found a difference of score of 7%as a function of carrier phrases.
They said that the intelligibility of the carrier phrase "You will
say...... " enhanced the scores, because of the | ong vowel /ei/

at the end of the carrier phrase.

In agreenment with these studies, the present study shows
that there is a significant effect of carrier phrase on discrimna-
tion score. F gure 3 shows that the higher scores obtained with
the Telugu carrier phrase is statistically significant than scores

obtai ned with Kannada carrier phrase at all sensation |evels.
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The higher scores obtained for the lists with Telugu carrier
phrase could be attributed to the (1) effect of native | anguage on
the perception of words. Though the lists were identical, the carrier
phrase in the native |language aided in better performance and hence
hi gher scores obtained with the Telugu carrier phrase, several studies
have shown that the performance of word discrimnation is better in
the native |language than in the non-native | anguage (De 1973, Sinha,

1981, Malini, 1981).

(2) Hgher scores obtained with the Tel ugu carrier phrase
could be due to the stress and nore nunber of syllables in the Tel ugu
carrier phrase. A study of Usha (1984) showed that non-native
speakers of Telugu al so obtai ned higher scores for the lists with
Telugu carrier phrase which supports the hypothesis that stress and
nore nunber of syllables of the Telugu carrier phrase coul d have

contributed to the higher scores obtai ned.

The four lists consisted of words cormon to both Tel ugu and
Kannada | anguages. They were perceived as words fromtheir native
| anguage by both native speakers of Telugu and native speakers of
Kannada wi thout the carrierphrase at a confortable listening |evel

(Srilatha, 1983).
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dinical Inplications:- The present study showed that these

lists can be used to test the speech discrimnation of native
speaker of Telugu. However, as the carrier phrase was found

to have a significant effect on discrimnation score, separate
norns for lists with Telugu carrier phrase and Kannada carri er

phrase have to be used.

-



CHAPTER- VI

SUMWARY AND GCONCLUSI ON

The present study ainmed at establishing articulation
function for the common word |ists between Kannada and Tel ugu
for native speakers of Telugu. The four lists with Telugu carrier
phrase and Kannada carrier phrase were recorded on cassette tape*
They were presented through the tape input of a clinical audioneter
(Madsen 08 70) at five sensation levels i.e., 8, 16, 24, 32 &40 dBSL

(ref: PTA).

Forty young adults (age range 17 years to 25 years) served
as subjects. They were selected only if they had the reading and
witing know edge of Telugu and hearing sensitivity was wthin
20 dBH. (ANSI 1969) for pure tones from250 to 8000 Hz at octave

i nterval s.

Twenty subj ects were presented four |ists of words preceded
by a Telugu carrier phrase and the remaining twenty were presented
the lists with Kannada carrier phrase. The sensation |evels and

the lists were presented in a predetermned random or der.

The scores obtai ned were anal yzed to determne the central

tendency (nean and medi an) of and the variability (standard deviati on)
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in the scores. In addition two-way Analysis of variance (Quilford

& Fruchter 1978) was al so conput ed.

Based on the results obtained in the study, the follow ng

concl usi ons can be dr awn:

1. D scrimnation scores increase with an increase in sensation |evel.

2. The four lists are equivalent in difficulty. Thus they can be

used i nt erchangeabl y.

3. There is significant effect of carrier phrase on discrimnation

scor es obt ai ned.

The common word |ists between Kannada and Tel ugu can be used
to test the speech discrimnation of native speakers of Telugu. Telugu
carrier phrase or Kannada carrier phrase can be used, but not inter-
changeably. Appropriate norns should be used for the lists with Tel ugu

carrier phrase and Kannada carrier phrase.

Suggestions for further Research:

1. To present these lists at 48 dBSL (ref: PTA) to see if the scores

i nprove further and on asynptotic level is reached at this |evel.

2. To study the test-retest reliability.

3. To investigate the diagnostic utility of the test on a clinical
popul ati on.

4. To study the intelligibility of these words under different acoustic

conditions such as different SSNratio, filtering and ti me-conpression

()=
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APPENDIX

LISTX LisT o LisT or [ I LIST 1
| miki ku:du gatki ottu dzotdu laathy ' a:tma | edde
$ | impo hatlo ettu avd"s gundi  budd" If.a.lnl.u C;lv"r:du
3| pyfti kaé.l na:si banida " usni dyufti Vi bJ. dga:}:i
¢ | bal '{:vib‘l.'i bi:t.iu &:ime _I'ru'l"i dze: by kappy go:-a?
§ ;;:dga ardyi o:dv  sandi aid dnria gosw - g
¢ | hakti b"ﬂ:ngl kotkv  spu 1ok savi ga:li katto  gu:du
1 | ke pakka sitsa - tesw gnani  amma ba:te pad;
¢ | maxi dammoy | | bOH-'U kvnda Kastv  masi katw  fallo
1 | peita vaidi pati paivo otk akka dzaiga ka:la
o | tfako  matla ba:vi tfuipu muni bkanja nid™ kasli
W | nitw manda kapi .'-!:"" ik b"a.r.\;i be:di angi &:3v
i | nabi naidu bassv nalli taggy  mujji dzama  maga
i3 | tola ankv padi lsi :",l:i E!»a:‘i t{izki dzawi puiE
" ;slt."; vidja mava baz].:u hamsa  to:pi paisa rauttu
= | e r'l.atl’lc‘_l.-l Ea-.!_i Yavi tello Ija:g'; aiclu kU-'kd.
W | kuimi  dwandwa| [mandi  lakfa vVfi ka:inh puvith  swa:imi
i1 | prabi pattu vjakti  badi havi gaki lekk™a  dwani
w |asii tappy | [oppy  fanki | [kivpu balhi Toigi  qisli
" dm;la lwos kv na:vv  ashra c‘l‘e:vi de:na t(inna  wubby
& ;a'._p.a. mu:la nagv ko:gli manlo’i pairv lko: ki ka:vo
| deani ide U takka naci risvu Pra:ni  pakni
2 | pettv  at{Ho ¥dig) o:tu aki dvo:hi ka:su  daje
a | pindi v pakii railu qudda na:dv ma:dy st
34 | antfu atta nuisu  nutky C‘%Nd:?,; b%a:vi c'l.a'. 7 ni:h
as éa.'.ni bandi ‘i_'.c:du dabbi tainga pedda ade Uppv




LMY 1 euoudawd Jo €01318TJ6308a8Y) esuodesly aduenbesy

E
g
-
8
;

r i IER! ] 1 1T e
+ ' T 1 H e U ) S
t } h ti11 “ ' 3 . PR G S
- '.“I H ' -_qagwl. .ﬂvi + T ﬁ. ——t 1+
——,—— — e B
I : .M A“ y 13 ! 1 2 o * ot 2 03 (% it el ey P 4
SR . — - L . 3 —F -
D S s it i 1 0 8 0 (e St s S oy £.C 8 o 2 ot
- + - ? |-1-br” AP u. iy — g o= -.v_.uJJ — . ——a s - S
T Y 14 T - T
b 1 p T s | ESEE N (= SR =1 = e
4 .“ — un_ .w L e T e s et S [H c—— ...J__.,.Tl.l + o
S— YU T— - M! $ 4 T S 4 — —
v ' =—-§ 1 * y e NS w 4 - Im. ) O 08 e (ST NSNS SEES—
= e e e oS
-4 - .- *. B e | S = .ﬁ, —_— w —
-4 T “l .le.H. 'S - | — e — - .._.l._ ——
H + - 7 t 4+ t-4+ F— e —d 4—-f
-y T ™~ B Y
H 4 3 1 44 4 -0 L 4 + -
- + " - g A b 4 rl.. v -
- iy . -+ 4~ : i s b e R -
. d - . 4 b 4 - - . i d " ' -
e . e e e G 5 0 A S E
—_—r————— - -+ ‘g . I 1 . - ik B e | b- e e Iﬁlﬁ..- I — ——
oy gy — e i e R I H - - .4.“ -+ ¢ - S + - 4 S
———T—3 +—t 11+ i1T 1 1 3~ R G S0 09 G TS S (U SO X £ B 0 ) i e o s )
T 7 ~+——1—% . [ 1Tt 1+ — - .—J;WII-T.J s M S e & 4 £ -
G 0 5 S Bl it i) U 5 IR (I (S SO S e S T = & S ) T e S S S 2 W (Y O
y—r T |.AI'| -y ++ % =y - 3 - — .HHII; - -+ S— w.._.. ‘- -_.I.___ - e o
- ———r —f- - — -+ + ¥ 9 * —t — e L Rs S o e e — —
L - T —e— lmrlﬂJrlnﬂlo I.ﬁ.|..+|l.4 — = |r.1...—,l.o+i..;_r Sy - Hlr.._.: ._ —p— =
—— = IR b O R 3 — 2 AR 8 S5 =) N eSS &= - -
T—t—r —— — — 4ttt ——t gl b b 4 L L - +—4 -t
- ¥ . - E — - - IH - — .- ———— e e — - =1
-y W 5 .44 g t—4 —a ‘ \H + 4+ 5 - " LS N § o+ e — L
Yo T e ey e e e — TT o+ e o —— o | RN | A b e 4 . — -
i H | - H
™11 1 T T 1 v Y T
R et S S S SR £ 0 5 0 0 e S s S S 92 25 5 S i s g S £ 95 S S 2
- - — L e S *' - -y i -
 — - [ o SR S ——— ‘#.. - " - + _. Trs Ty P e e * - — —— llu
— — ey = A b A | + 4 1 -~ — 2 - h S SIS SR S & S
L ) = ' T T 1 1 -y i T T
. - e e e 3 gty gt “4 H ¢ + L S == ¥ —_—— - —
' aptrm ey J-+|.I-| -4 —— Tt e - e p—— 4 . -+
Ty e - - -y s i d - 1 . < s o S SRR S S —
i & i i M..-._w a ! I kel W ey P e
Y . . - —— - e — FL. L= & (T




|r|..¢|r||1_-..lu
- 8 |

s
s

]
|

-l-lvh.'._ b g

gy - .
-;4.4_...4..1- i
A1 'T“‘ R EEOHOH R

444

g .
e bt bkl e
4 by J

{1 !
4 4 . .
+ 49

=

w oo

"} 3 e SR &F —— Uk m?..t_..._.ur.suhﬂhmﬂh
"Ssessuwns EsEswnnapg




APPEND X |11

The noise levels in the test roomwere as foll ows;

Qctave frequencies in Hz level in dB A
125 29
250 20
500 11
1000 13.5
2000 12.5
4000 14.5

8000 8



