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Chapter |
| NTRCDUCTI ON
"Don't keep himwaiting, child! Wy,
his tine Is worth a thousand pounds a mnutet!
And don't tw ddle your fingers all the tine
Better say nothing at all.
Language is worth a thousand pounds a word!"

-Lewis Carroll

" Language is worth a thousand pounds a word" indeed.
It is the core of intra- and inter-personal comunication
It is through intra-rersonal communication that a man pl ans
his actions. Inter-personal communication aids in carry-
Ing out these planned activities efficiently. The ability
to comunicate aids man in adjusting hinself to his phy-
sical - and social- environnents. Transm ssion of beliefs,
attitudes and culture are nedi ated by commruni cation.
Planning for action and carrying it out are therefore, depen-

dent on the efficiency of comunication.

I n any communi cation process, three inportant systens
are involved viz., the sender, the transmtter and the
receiver. In case of verbal communication, the talker is
the sender of the nmessage and the listener is the receiver.
The effectiveness of comunication is determned by each

of these three systens.

Sender as a Vari abl e:

The sender of a message contributes to the efficacy
of the communi cation process. Factors such as the sender's
di al ect, his/her linguistic, cultural and educati onal back-

grounds and intelligence bring about variations in the



nessage sent. These nornmal variations with reference to the
sender could either increase or decrease the efficiency of

comuni cat i on.

Anot her factor related to the sender which is considered
abnormal and which tends to decrease the efficiency of commu-
nication, is defective speech. Speech disorders such as
stuttering, voice disturbances or difficulties in the for-
nmul ati on of speech as in the case of aphasia, | esrning
disabilities etc., could bring about a reduction in the

efficiency of communication.

Transmtting System as a Vari abl e:

Most often, speech sounds are propagated through air.
It is probable that during the propagation of a given sig-
nal , other sounds may get added. These unwanted sounds,
ot herwi se known as noi se, interfere with the perception of
speech (Hawl ey and Kryter 1957; Webster 1968; Lipsconb 1974).
Condi tions such as reverberant roons also reduce the intelli-

gibility of speech.

Auditory signals are sonetines transmtted through
el ectro-acoustic systens. For the transmssion to be good,
circuit noise should be mninum with little or no inpedance

m snat ch between equi prents enpl oyed.

Thus, the transmtting systemshould be free of any
di sturbance, in order for the sound to be propagated

effectively.
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Li stener as a Vari abl e:

Just as in the case of talker, listener's |inguistic,
cul tural and educational backgrounds, intelligence affect
the comuni cation process. In addition, the listener's
I nterests regarding the nessage, also determne how wel |
the signal is perceived. Physiological states such as
fatigue and sleep also bring about a reduction in the
efficiency wth which signals are perceived. Listeners
who are aged (Coetzinger et al. 1961; MIler 1967) or
t hose who have learning difficulties (Katz and Il | mer 1972)

al so present problens in the perception of speech.

Pat hol ogi cal conditions of the auditory system at the
receiving (cochlea), at the transmtting (auditory nerve
pat hway) or at the central processor (auditory cortex)
also give rise to deficiency in the perception of auditory

si gnal s.

The Communi cation System and A inical Audiol ogy:

Identification and di agnosis of auditory di sorders,
Is the aimof clinical audiological evaluation. In other
words, alistener's ability to receive and perceive audi-
tory stinmuli are assessed. A clinical audiologist's nmain
concern, therefore, is the listener and the variabl es rel a-
ted to himiher. Nevertheless, the variables related to the
talker and the transmtting systemcannot be ignored. Wile
the transmtting systemis an inportant variable, irres-
pective of the type of stimulus, the tal ker vari abl es becone

inportant only if speech stimuli is used. Thus, the contri-



butions of these two systens to the perception of auditory

signals, depend upon the type of stinmulus enpl oyed.

For the purposes of audiol ogi cal assessnent, two types

of stimuli are enployed viz., puretones and conpl ex signals.

Pur et ones:

Puretones are enployed nmainly to determne the hearing
sensitivity, although they are sonetines enpl oyed in supra-
threshold differential diagnostic tests such as ABLB and
SISI. Abeit the valuable infornmation puretones give regar-
ding hearing sensitivity, they alone are inadequate in
di agnosis and differential diagnosis of certain auditory
disorders. This is because they do not require psychic
I ntegration or synthesization in order to be perceived
(Wlleford 1969).

Conpl ex Signal s:

Two ki nds of conplex signals are used for the purposes

of audi ol ogi cal evaluation viz., noise and speech.

Noi se:

Noi se is seldomused as a prinmary stimlus, although
narrow band noise is sonetinmes used to obtain threshol ds
(Ochik and R ntel mann 1978; Stephens and R ntel mann 1978).
Noi se is nore often used in conbination with other stinuli.
It is used with puretones in masking, in tone-in-noise test
(Pang-Ching 1970), nasking level difference for tones(QOlsen
and Nof fsinger 1976; d sen, Noffsinger and Carhart 1976;
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Quaranta and Cerevellara 1977). Tests such as Doerfler-
Stewart test, masking level difference for speech (Bocca
and Antonelli 1976, Findlay and Schuchman 1976; O sen and
Nof f si nger 1976; O sen, Noffsinger and Carhart 1976),

SWAM (Jerger 1964, cited in Berlin and Lowe 1972), enploy
Boi se in conbination with speech. A conbination of speech
and noise is also enployed in the evaluation of noise

I nduced hearing | oss.

Speech:

Speech stinuli are indispensible in clinical audiologi-
cal evaluation. They are normally used to supplenment pure
tone tesing. They aid in determning threshold of detect-
ability, threshold of intelligibility, and speech discrimnation
score.

Speech stinmuli are enployed to cofirmthe findings of
puretone audiometry. A conparison of puretone thresholds
and threshold of intelligibility, aids in the detection of
functional hearing loss (Feldman 1967; Martin 1972; WIIlianson
1974) .

Speech stimuli aid in detecting disturbances which nay
go unnoticed if puretones alone are used. Pathologies in the
retocochl ear region and higher auditory pathways may not
result in loss iof hearing for puretones, despite significant
difficulty in speech discrimnation (CGoetzinger 1972;

Hodgson 1972). Tests for speech discrimnation abilities
can be used to obtain performance-intensity functions,
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which are useful in the diagnosis of VIII nerve |esions

(Jerger and Jerger 1971; Jerger and Hayes 1977).

Speech naterials are especially preferred in testing
the functions of higher auditory centres, because they |end
thensel ves to alterations such as filtering (Bocca and
Cal earo 1963; WIleford 1969; Hodgson 1972) and ti ne-
conpression (Luterman, Wl sh and Mel rose 1966; Sticht and
G ay 1960; Beasl ey, Schwi mmer and R ntel mann 1972; Beasl ey,
Forman and R ntel mann 1972; Berlin and Lowe 1972).

Directional audionetry, an inportant tool in the
differential diagnosis of cochlear and retro-cochl ear |esions,
al so enpl oys speech material (Tonning 1971a). Speech ma-
terials are thus essential in clinical audiological

eval uati on.

In addition to their diagnostic utility, speech materials
are also useful in choosing appropriate renedial procedures.
They aid in the prediction of the outcone of surgical pro-
cedures (Kasden and Robi nson 1969; Robi nson and Kasden 1970) .
They are utilized in hearind aid evaluation (Davis 1960;
Davis and Gol dstein 1960; Silverman and Tayl or 1960; Carhart
1967; Harford 1967; Duffy 1968; Tonning 1971b, 1972; Lentz
1972; Frank and Gooden 1974; WNarkides 1977; O chi k and Roddy
1980). Speech materials also contribute to the assessnent of
comuni cative ability (Davis 1960; Berger, Keating and
Rose 1971).

It may thus beconcluded that, the use of speech materials



Is amust, for efficient diagnosis and for appropriate

choi ce of renedial procedures. O the different kinds of
speech materials avail abl e, nonosyl | abi c words are preferred
to disyllabic words or sentences, because they are non-
redundant, a property essential for any speech discrim na-

tion test (Carhart 1965).

Justification for the Use of English Speech D scrimnation

Test in India:

When one intends to use speech stimuli for the purpose
of audi ol ogi cal eval uati on, neani ngful nmaterials are pre-
ferred (Egan 1948; Carhart 1965). The sane is true if one
uses speech naterial for hearing aid evaluation or the
assessnent of social adequacy. Wen nmeaningful materials
are chosen to test the speech discrimnation ability of a
subj ect, the |language used for testing becones an inportant

variable (A usi et al. 1974).

It is preferable to enploy materials in the indivi-
dual's native | anguage, when hi s/ her speech discrimnation
ability is to be assessed. This is because an individual's
perception of speech is influenced by his first |anguage
or notbertongue (Winrich 1954; Delattre 1964; Singh 1966;
Singh and Bl ack 1966; Gato 1971). This could be expl ai ned
based on t he fact that when an i ndividual |earns his native
| anguage, he not only learns to speak it but also |earns
to listen to speech in the same manner. To satisfy this con-

dition, a nunber of attenpts have been nade at the construc-



tion of speech discrimnation tests in different |anguages
such as Arabic (Ausi et al. 1974), Spanish (Benitez and
Speaks 1968) and Thai (Chermak and Phanjiphand 1977).
SSmlarly, discrimnation tests have been constructed in
sone of the Indian | anguages such as Hndi (Abrol 1970;

De 1973), Kannada (Nagaraja 1973), Ml ayal am (Kapur 1971)
and Tam| (Kapur 1971; Sanuel 1976).

Although it is ideal to have speech discrimnation
tests in all |anguages, there are sone practical difficul-
ties in achieving this ideal. This is because, in India,
there are fifteen |languages (Tinmes of India Drectory and
Year book 1979). Constructions of test in all |anguages

woul d be tine consumng, although the tine taken is justified.

Anot her problemin the use of speech discrimnation
tests in Indian |l anguages is that the tester should be well
versed with all those |anguages in order to be able to score
either oral or witten responses of the subject. It could
be very difficult to be conversant in all the |anguages that

one's clients woul d possibly speak.

The use of regional |anguages in constructing speech
discrimnation tests, is also difficult because of variations
indialect. In lIndia, there are as many as 1,652 dial ects
(Times of India Drectory and Yearbook 1979). |In addition,
owng to the small nunber of speech and hearing centres one

gets cases fromvarious regions where different |anguages are
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in usage. Therefore, a test of regional |anguage would al so

be of limted utility.

Until tests are devised in Indian | anguages, English
could be used to test speech discrimnation. A |arge popu-
| ati on of Indiana know English, This is probably because
English is being taught right fromprimry school education
upto University level. 1In fact, English dailies have
maxi mum ci rcul ati on (Manorana Year book 1976), addi ng support
to the assunption that a large population in India know
and use English in their daily Iife. The choice of English
would not be a problemfromthe point of viewof the tester,
since all training programres in speech and hearing are in

Engl i sh nedi um

Thus the facts that: (i) English is spoken by nany peopl e
inIndia and therefore it is a common |anguage to a large
popul ation in India,(ii) all audiologists in Indiaknow
English and (iii) the nunber of speech and hearing centres
inlndiais small, justify the need for a speech discrim-

nation test in English, for Indians.

Need for the Present Study:

Al nost a decade ago, Swanml at ha (1972) conpiled lists
in English for Indians. These |ists have not been subjected
toclinical studies. |In addition, there were certain limta-

tions in her study, which age discussed in detail in Chapter 11
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The NU Auditory Test No.6 was chosen for the study

because of the follow ng reasons:

1. The test has already been standardi zed el sewhere(Till man
and Carhart 1966; R ntel mann and his associates 1974) and
therefore the tinme necessary to construct a test could be

econom zed.

2. The clinical utility of the test has been denonstrated
previously (R ntel mann and Schurai er 1974; Sander son-Leepa

and R ntel mann 1976; QO chi k and Roddy 1980).

3. The NU Auditory Test No.6 has been used in studies on
the perception of time-conpressed speech in native speakers
(Beasl ey, Schwi nmmer and R ntel mann 1972; Beasl ey, Fornman and

R ntel mann 1972) and in Indians (N kam1974; Sood 1981).

Thus eval uating the performance of nornmally hearing
Engl i sh speaking Indians would aid in extrapolating the results
of previous studies. S nce NUAuditory Test No.6 has already
been standardi zed el sewhere, one nmay question the need for an
attenpt at the standardi zation. This, however, seens warranted,
since studies have pointed out that an individual's perception
of speech may vary depandi ng upon, if the |anguage used is his
native | anguage or second |anguage (Veinrich 1954; Singh 1966;
Singh and Bl ack 1966) .

Throughout this report, the term"Indi ans" has been used
with reference to people of Indian nationality who have |ived

in India since birth.
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Summary and Statement of the problem

Speech stinuli are essential in clinical audiologica
eval uation. O the different kinds of speech stinuli available,
NU Auditory Test No. 6 nakes use of nono-syllabic words
for testing speech discrimnation. An individual's percep-
tion of speech material in a given language is likely to
vary dependi ng upon whether it is the subject's native
| anguage or second |anguage. NU Auditory Test No. 6 has to
be re-standardized on an Indian popul ation, because, results
obtained with native speakers/|isteners of English cannot be
applied directly to non-native speakers/listeners of English.

The study aimed at answering the fol | owi ng questions:

1. Does the discrimnation score on NU Auditory Test No.6

vary with increase in sensation |evel?

2. Are the four lists of FormA equivalent?



Chapter ||
REVI EW COF LI TERATURE

Interest in the use of speech stinuli in hearing
evaluation is not of arecent origin. Over a century ago,
Wl f (1874, cited in ONeill and Oyer 1966) pointed out
that, speech stinuli could be used to evaluate the status
of the auditory system He constructed a table of
intensity values for German sounds, where paces instead of
deci bel s were used as the unit of intensity. The test
material consisted of consonant syllables and words.

Al though, the utility of speech stinuli in audiolo-
gical evaluation was stressed by WIf as early as in 1874,
it failed to gain usage for clinical purposes. It how
ever, becanme useful in another area namely, commnication
engi neering.

Campbel | (1920, cited in Berger 1978) used speech
stimuli consisting of non-sense syllables for testing the
efficiency of sound-transmtting systens. These non-sense
syl I abl es consisted of different consonants followed by
the vowel /i/. Keeping the speaker and the |istener
constant, the listener's responses were obtained with
different transmtting systems. The accuracy of responses,
determned the efficiency with which the systens trans-
mtted acoustic signals.

A modification of Canpbell's procedure was suggested
by Crandal | and his associates (cited in Berger 1978).

-12-
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Nonsense syl | ables were constructed by randomy conbi ning
consonants and vowels. Fifty such conbinations constituted
one list and 174 lists were thus derived. The test was
called the Standard Articulation Test. However, no fol |l ow
up studies using these lists are avail abl e.

Harvard PB Lists:
The use of speech materials in routine audl ol ogical

eval uation began as a result of the work done at the
Psycho- Acoustic Laboratories (PAL) of the Harvard Univer-
sity (Egan 1948). In contrast to the experinents done

In the area of comunication engineering, in these experi-
ments, the speaker and the transmtting system vere held
constant, while different |isteners served as subjects.

The listener's responses to alist of syllables, words

or sentences were obtained. It was assuned that the number
of correct responses would be a quantitative neasure of
speech intelligibility. In addition, lists of words were
al so conpiled for the purposes of determ ning speech
discrimnation scores.

The words chosen while constructing the lists had
monosyl | abic structure. Care was also taken to choose
words in common usage. An attenpt was made to incorporate
all the speech sounds in the English | anguage, in each
list. The lists were constructed in such away that the
words had equal average difficulty and equal range of
difficulty (Egan 1943). Twenty such lists, each containing
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fifty words were devel oped. These |ists of words cane
to be known as Harvard PB lists or PB-50 |ists.

Thus one finds that the Harvard PB |ists included:
(i) only nonosyl | abic words, (ii) all the sounds in the
English language and (iii) words in common usage. The
use of these constraints while constructing these lists
may be explained as foll ows:

Three kinds of stinmuli are available for speech

discrimnation testing viz., non-sense syllables, mono-

syl | abi ¢ wor ds and sent ences. Non-sense syl | abl es havethedi s-
advantage of being unfamliar to the listener. They are
often abstract and are very confusing to the |istener
(Carhart 1965). They need special training to be read
out in the intended way (Egan 1948). These di sadvan-
tages outwei gh the advantages that they have viz.,

bei ng independent of the listener's vocabul ary (Berger
1978) and being non-redundant, a property essentia

for atest of speech discrimnation (Carhart 1965).
Al'so, it is easier to construct lists of conparable
difficulty using non-sense syllables than by using

meani ngful material (Egan 1948).

Sentences, phrases and multi-syllabic words such
as spondees, often contain too nmuch of redundant infor-
mation. Oming to this, they provide anple cues to the
| i stener which enables himto correctly guess the correct
response. By providing cues thus, these materials could
obscure speech discrimnation difficulties of a subject
(Carhart 1965).
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Choi ce of nonosyl | abic words for testing speech
discrimnation reduces the nunber of limtations posed
by non-sense materials and sentences, phrases and multi-
syl labic words. They are nmeaningful to the subject
and non-redundant (Carhart 1965). They do not need
special training to be read out (Egan 1948).

The second criterion that was stressed in the con-
struction of Harvard PB lists was that the list should
contain all the sounds of the English |anguage. In addi-
tion, the frequency of occurrence of a given sound in

the list had to be proportional to that in the spoken
formof |anguage. Such a proportional representation
woul d make the list phonetically bal anced.

Wil e constructing the Harvard PB |ists, no systenar-
tic studies had been conducted to check if famliarity of
the teat stimuli was a significant variable that could
affect speech discrimnation score. However, care was
taken to choose words in common usage (Egan 1948), pro-
bably with the assunption that the two may be rel ated.
This notion, however, received support |ater (Rosenzweig
and Postman 1957; Oyer and Doudna 1960; Schultz 1964).

Al though the investigators at the PAL considered
famliarity as being an inportant factor, the lists were
found to contain many unfamliar words (Hrsh et al. 1952).
This led to the construction of other tests such as the
PBK word |ists (Haskins 1949) and CID W22 word lists
(Hrsh et al. 1952).
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Haskins's PBK Wrd Lists:;

Haskins (1949) selected 425 words out of 1000 words that
appeared in the original PB-50 [ists. O these, 200 words
which had appeared in the International Kindergarten |ist,
Horn's list of spoken vocabulary of children and Thorndi ke
lists were chosen. These 200 words were then grouped into
four equally long lists. Each of these lists were further
divided into two lists of twenty-five words which were
phonetical |y balanced. The lists were called the PBK word
lists (where 'K denotes Kindergarten). These |ists have
been used mainly with children (Goetzinger 1972). Since
recorded versions of the lists are not commercially
avail able, these lists can be admnistered only in noni-
tored live voice testing.

CID W22 Wrd Lists:

Wil e Haskins's PBK |ists were constructed with the
aimof testing children, Hrsh et al. (1952) constructed
PB word lists for use with adults. These lists were
constructed with the aimof increasing average fam -
liarity of words, in conparison with the Harvard PB |ists.
This was done with the aimof making the test suitable
even for subjects with mninmmeducation (Hrsh et al. 1952).

The words for the CID W22 |ists were chosen from
Thorndi ke' s tabul ation of 20,000 famliar words. The words
chosen were nonosyl | abic, Iike those in the Harvard PB-50
lists. The words so chosen were grouped into four lists of
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fifty words each. Al the lists were phonetically bal anced
The word order in the lists were randomzed to get six
scranmblings of each list. Ira Hrsh was the talker (Hrah
et al. 1952).

The test was standardized on a small group of fifteen
subjects. It appears that the speech material was presen-
ted directly through an anplifier and a |oudspeaker. The
subjects were divided into three groups of five each. The
first group of subjects listened to all the twenty-four
lists at 100 dB (re 0.0002 m crobar). Then they heard
each of these lists at levels 10 dB apart ranging from
20 to 70 dB. Lists and levels were random zed. The only
constraint applied while randomzing was that, no |ist
woul d be heard at the same |evel by any subject. This
did not rule out the possibility that the subject m ght
have heard the sane list at different |evels consecu-
tively, which could have led to practice effect.

The second group of subjects listened to the lists
under the sanme condition as did group |. In addition,
they heard the lists at one nore level viz., 15 dB. The
third group heard each word order at 50, 40, 30, 20 and
15 dB (re 0.0002 m crobar). 100%correct responses were
obtained at 50 dB itself and therefore the Ievels 60 and
70 dB were not used.

Hrsh et al. (1952) have not reported the nean
scores obtained at the different levels for the four |ists.
The scores obt ai ned can and shoul d be derived only fromthe
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articulation curve reported by them To denonstrate the
significance of difference anong lists and anong |evels,
no statistical procedure seens to have been enpl oyed.

The conclusions are based only on the articulation
function. In addition, the equivalence of the scranblings
of each list has not beenstastisticallyvalidated

The D W22 lists were found to be easier than the
Harvard PB |ists. The former gave high scores at a
sensation level of 25 dB. To obtain the sane scores, the
Harvard lists had to be presented at about 40 dBSL
(Carhart 1965). This difference has been attributed to
the greater famliarity of the words and speaker intelli-
gibility (Onens 1961) Coetzinger 1972).

However, the utility of W22 lists has been ques-
tioned. In fact Hrshet al. (1952) thenselves pointed
out that the prelimnary experiments with the lists indi-
cated, " = | W22 does not satisfactorily separate
patients with mxed deafness frompatients with pure con-
ductive deafness. The ol der recordings of Egan [ists are
effective in this respect." (p.335).

Berger (1978) opined that the W22 lists had very few
words which were of sufficient difficulty for any |istener,
except to those with very poor discrimnation. Simlarly,
Goet zi nger (1972) stated, " The W22 words although highly
famliar, are too easy for fine differential diagnosis."(p.167)
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The dissatisfaction with the D W22 lists, stens
fromthe fact that they are inadequate as a di agnostic too
in the casea of mld |osses and progressive | osses.

Li nden (1965, cited in Geffner and Danovan 1974) reported
that in a case with slowy progressive hearing | oss, with
nornmal hearing at frequencies bel ow 2000 Hz., discrim -
nati on score obtained using W22 are not affected. 1In
subjects with aloss of about 60 and 80 dBHL at 2000 Hz.
and above, the intelligibility functions nmay appear sim -
lar to those in ears with mld loss. In ears wth nornal
hearing or mld hearing | oss, one may obtai n naxi nrum
scores at 16 dB (re SRT) uaing W22 lists (Geffner and
Danovan 1974). W22 lists nmay thus be inadequate in
uncovering the discrimnation problem if the hearing
loas is mld. It may, however, detect discrimnation
problens, if they are severe. Thus Geffner and Danovan
(1974) concluded that there was a need for a nore sensi -

tive discrimnation test.

Wiile the OD W22 lists were not useful in casea
of mld hearing |oss (Geffner and Danovan 1974), they
were also found to be inefficient in uncovering the
discrimnation difficulties presented by cases with
retrocochl ear | esion (Johnson 1966). Twenty-five out
of 163 patients were observed to have good discrim na-
tion despite a retrocochlear lesion. Ten out of theae
twenty-five subjects could score 90%and above on the

W22 |ists.
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Based on the above reports, it may be concluded that
there is aneed for amore difficult test than the
CID W22 test.

It was noted earlier that the Harvard PB lists and
the ODW22 lists ained at a perfect phonetic bal ance.
However, there is no way of obtaining a true phonetic
balance in alist of words. This is because of the |arge
nunber of variations that can be nmade on each phonene
when in conbination w th other phonemes (Martin 1975).

Lehi st e- Pet erson CNC Li sts:

A nore realistic approach to the problemof phonetic
bal ance was nade by Lehiste and Peterson (1959). They
attenpted to obtain a phonemc balance rather than a
phonetic bal ance. They selected 1263 nonosyl | abl es
whi ch had a CNC conposition i.e., each word contained an
initial consonant followed by a vowel or diphthong which
was in turn followed by another consonant. Each word
thus had a vowel -like nucleus. Lehiste and Peterson
(1959) thus obtained a phonem c balance with respect to
the phonem ¢ conposition of the 1263 words rather than
to the composition of spoken English.

It is interesting to note that the Lehiste-Peterson
lists and the Harvard PB |ists gave conparable results
(Carhart 1965), although they differed in terns of the
criterion used for achieving phonetic balance and in
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terms of the criterion used for achieving phonetic bal ance
and in the conposition of words. In addition, Harvard PB
lists consisted of CV as well as VC type of conbinations,
while the Lehiste and Peterson lists contain only CNC
conbi nati ons.

Lehi ste-Peterson CNC |ists were originally con-
structed for research purposes. It was |ater revised
by Peterson and Lehiste (1962) to elimnate unfamliar
words, literary words and proper nouns. The revised
version had ten CNC [ists with fifty words in each |ist.
Despite their revision, the CNC |ists were not put to
clinical use.

NU Auditory Test No. 4:

Tillman, Carhart and W1l ber (1963) at the North-
western University, conpiled lists of fifty CNC words.
These lists were said to conform" more perfectly " to
the phonem ¢ bal ance suggested by Lehiste and Peterson
(1959). None of the original lists was retained in the
same form However, the words in the new lists, were
chosen fromthe sane set of 1263 CNC nonosyl | ables. Two
such lists were tape recorded by a nale tal ker with
General American dialect. These two lists constituted
the NU Auditory Test No. 4.
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NU Auditory Test No. 6:

In addition to the two lists of the NU Auditory Test No. 4
two nore lists of fifty words were conpiled. The four lists
together fornmed NU Auditory Test No.6 (Tillman and Carhart
1966). The NU Auditory Test No.6 consists of 185 words from
the original ONClists and fifteen fromother sources. Each
list has four scranblings of word order. Thus there are

four forns A, B, Cand D, of the NU Auditory Test No. 6.

Detailed studies using NU Auditory Test No.6 were con-
ducted by R ntel mann and his associates (1974). e of the
experinents, conducted on nornal hearing subjects showed
that all four lists of FormA were equivalent. The study
al so denonstrated that the inter-subject variability was
hi gher at | ower sensation | evels (R ntel mann, Schunai er
and jetty 1974). It was also noted that the original re-
cording of the lists wag easier than that used by
R ntel mann, Schunai er and Jetty (1974) although the tal kers

were reported to have a conparabl e dial ect.

It was noted earlier that NU Auditory Test No.6 has
four scranblings of each list. R ntel mann, Schumai er and
Burchfield (1974) investigated if all these four were
equi val ent, when used with young normal hearing adults.
The general trend of results was simlar to that obtained
using FormA alone (R ntel mann, Schunmaier and Jetty 1974),
indicating that all the four forns of the test were

essentially equivalent. List | was the nost difficult and
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list 1V was the easiest. Lists I, IIl and IV were
essential ly equivalent.

Rintel mann and Schumaier (1974) conpared the perfor-
mance of normal subjects, young subjects with SN |oss and
subjects with presbycusis. Bach of these three groups
had twenty four subjects init. Lists | to |V of FormA
were used. For all the three groups, list [V was the
easiest and lists |, Il and IIl were equivalent. Thisis
slightly different fromthe results obtained by R ntel mann,
Schumai er and Burchfield (1974) who found lists I, [l
and 1V to be equivalent, although neither of these studies
showed a clinically significant difference anong |ists.

The scores of the young SN |oss group was poorer than the
normals', the scores of presbycusic group being the worst of
the three groups, indicating phonemc regression (R ntelmnn
and Schumaier 1974).

On conparing the discrimnation scores obtained by
normal hearing and hearing inpaired subjects using half-
lists (both first and second halves) and full [ist,
Schunai er and Rintel mann (1974) found that the difference
was very small. Presbycusic subjects, however, are likely
to give larger differences. Based on the good equival ency
between the half-and the full-lists, the authors suggested
that equating the tests based on famliarity could prove
to be better than equating them based on phonem ¢ bal ance.

Contradictory to the findings of Schumaier and
Rintel mann (1974) were the results obtained by Jirsa
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Hodgson and Coetzinger (1975) who found a poor correlation
between the discrimnation scores obtained using half [ist
(first half) and the full list. They found that the half
list reliability of CID W22 list was better than that of
the NU Auditory Test No.6 (List IA). These contradictory
results need to be resolved by further studies.

Schunaier et al. (1974) conpared the perfornmance of
two groups normal hearing subjects who represented two
different dialects of English. Both the groups performed
simlarly on the NU6. The order of difficulty of the
lists fromeasy to difficult was, list IV, list I, list Il
and list I.

Most of the studies on NU 6 have been conducted on
native speakers. It would be interesting to investigate the
performance of English speaking Indians, on the NU Auditory
Test No. 6.

Wi le the testsreviewed above require the subjects to
choose their response froman open set, the follow ng tests
invol ve a closed response set.

Fai rbanks's Rhyne Test:

It enploys fifty sets of five rhymng words which vary
only in terms of the initial consonant. Ei ghteen cosonants
were incorporated in the test. The subject is required to
report the word he has heard, by choosing one word from a
set of five rhymng words (Fairbanks 1958).
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Modi fied Rhyne Test:

The Mdified Rhyme Teat was constructed by House et al.
(1963). This test had six equivalent lists of fifty words
each. The response had to be chosen from an ensenbl e of
six rhymng words. This test, unlike Fairbanks's test,
tested for discrimnation of the sound in initial as
well as in the final positions. The criterion for the
sel ection of the words was not very stringent either in
terms of famliarity or phonetic bal ance.

Kruel et al.(1968) attenpted to adapt the nodified
rhyme test to the clinical population. They mxed the
test itens with noise and the conposite signal was
finally recorded. Three SN ratios were chosen so as to
give an average score of 96% 83%and 75%in normal subjects.
Al though the test appears to be potentially useful for
clinical purposes, nore studies heed to be conducted
to prove its efficiency, especially with the pathol ogical
gr oups.

\When one enploys words for the purposes of testing
speech intelligibility or speech discrimnation, certain
factors such as the node of presentation of the stinulus
and the response node, have to be consi dered.

Wil e testing for speech discrimnation, either live
voi ce presentation or recorded presentation may be enpl oyed.
O the two, latter is preferred for the former. This is
because of the variations that are observed from tal ker
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to talker interns of pitch, articulation,accent etc.
(Carhart 1965; Brandy 1966; QGeston,Allespie and Krohn
1966). ne nust refrain fromconparing the discrimnation
scores obtained by two different tal kers, until they

have been denonstrated to be equivalent (Carhart 1965).
This holds good even for recorded presentations (Carhart,
A llespie and Krohn 1966). Al though two recorded versions
can vary as nuch as two |ive-voice presentations do
(Carhart 1965), the difference is kept constant in case

of the former.

I rrespective of whether the material in a recorded
version or through live voice, it is preferrable to use a
carrier phrase. This is especially inportant when
nonosyl | abic words are the test stinuli. The use of a
carrier phrase helps in alerting the |istener towards
the task. It also aids the tester in nonitoring his

voi ce (dadstone and S egenthal er 1971).

Whenever the carrier phrase precedes the test word
there is a probability of phonemc interaction between
it and the test word which may alter the intelligibility
of the test word. Considering this point,d adstone

and Siegenthaler (1971) conpared three carrier phrases

viz., "Say the word ... ", "Youwll say ... ", and
"Point to the ... " . They also included a no-carrier
phrase condition. Intelligibility scores were better

with carrier phrase and the best with the phrase
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"Youw !l say ..." . This is possibly beacuse of the
final vowel /ei/ which has greater probability of being
I nfluenced by the word that follows (Qd adstone and
Siegenthal er 1971).

In addition to the node of presentation of the
test words, the response node al so has an effect on the
discrimnation score obtained by a given subject. It is
advant ageous to take witten responses, while testing
speech discrimnation, whenever possible. Witten
responses, unlike oral responses donot involve the tester's
discrimnation ability. 1In addition, one can have a
permanent record of responses that aid in future analysis.
Witten responses have yet another advantage i.e., they
avoid bias on the part of the tester. When oral responses
are obtained, the tester is likely to hear the correct
response rather than an incorrect response, especially
In conditions when the response sounds questionable
(Lovrinlc,Burgi and Curry 1968).

KSU Test :

Yet another test enplying nonosyllabic words, but
enbedded in sentences is the Kent State University (KSU
Test of speech discrimnation (Berger 1969). The test
consi sts 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 neaningful ness
of the sentence. The subject has to choose one of
these five sentences, which he thinks he has heard. The test has
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ei ght equal forns with thirteen sentences in each form
whi ch are arranged in an order of progressive difficulty

(Berger 1969).

Berger, Keating and Rose (1971) observed that the
KSU test was | ess sensitive to hearing inpairnment, when
conpared to W22 |lists. However, this test was better
than W22, in predicting howefficiently one could use

his hearing for comuni cation purposes.

The tests of speech discrimnation that use nono-
syl I abi ¢ words have one inherent disadvantage, i.e., they
do not consider the changing pattern of speech over tine.
Tests which do not enploy a closed nessage set (i.e.,

t hose ot her than Fairbanks's Rhyne Test and Modified Rhyne
Test), have an additional di sadvantage of eliciting res-
ponse from an open and undefined set of all the words in

the subject's response repertoire.

Synthetic Sentence ldentification:

The use of synthetic sentences to assess the discri-
mnation ability was suggested, in order to overcone the
di sadvant ages of the nonosyllabic tests (Speaks and Jerger
1965; Jerger, Speaks and Trammel|l 1968). These sentences
are artificially constructed froma set of 1000 famliar
words. They simulate the "real" sentences in that they
are long enough to retain the tenporal characterstics of
speech. At the sane tinme they have an advantage of being

non-redundant unli ke "real "sent ences.



-20-

The SSI test material is often presented with conpeting
speech of the same tal ker who has recorded the naterial.
The message-to-conpetition ratio (MR used for clinical

purposes is 0 dB.

Jerger, Speaks and Trammel|l (1968) opined that a
cl osed nmessage set sufficiently controls the effect of
| i ngui stic background on the subject's ability to identify
the synthetic sentences. They had al so specul ated t hat
t he response obtai ned was not dependent on key word or
phrase recognition. Garstecki and WIkin (1976), however,
found that the results were dependent on key word or phrase
recognition. They observed that bilingual subjects had
greater difficulty in identifying the Spanish synthetic

sent ences.

In a study on sixty subjects hearing |l oss, it was
noted that SSI-MXR and the PAL PB |ists gave equival ent
results when the audionetric configuration was flat (Speaks,
Jerger and Trammell (1970). As the slope of the audionetric
contour increased, the PB perfornance worsened while the
performance on SSI-MXR renained the sane. Based on this,
Speaks, Jerger and Trammel | (1970) concluded to high fre-
guency sensitivity. Thus despite the advent of the SSI

test, nonosyllabic tests still seemto have diagnostic utility.

Speech Discrimnation Tests Standardized in India:

Attenpts have teen nmade to construct speech discri-

mnation tests in sonme of the Indian | anguages. PB word
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|ists are available to test speech discrimnation in H ndi
(De 1973) and Tam | (Samuel 1976). Synthetic sentences
have been constructed in Kannada by Nagaraja (1973).
However, these tests can be used only wi th subjects who
speak the respective |anguages. In addition, there is no
information regarding the utility of these tests with

subj ects who speak different dialects of theae |anguages.

The problemof testing speech discrimnation in
I ndians may be reduced to sonme extent by using English
word lists. This is possible, because quite alarge popu-

| ation of Indians speak Engli sh.

Swar nal at ha (1972) attenpted at the standardization
of speechmaterials in English for Indian subjects. She
obtained famliarity ratings for 200 words fromthe Harvard
PBlists and 200 words fromthe W22 |lists. The words were

rated as "famliar”, "not so famliar" and " not famliar".
Two lists of words were conpil ed, each havi ng words of equa
famliarity. Each list had only twenty-five words. Both

the lists were phonetically bal anced.

The lists conpiled using the above procedure were
standardi zed on normal hearing young adults. The subjects
were instructed to respond orally. The tester bias in
scoring has not been controlled. Since each |ist consisted of
twenty-five words, each word was given a wei ghtage of 4%.
Therefore, each error was penalized twice as much as it would

have been, if the list had contained fifty words. Another
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problemw th the test is that it has only two [ists with
one form each (i.e., no scranblings are available). When
one is interested in determning the performance-intensity
functions, the sane lists have to be used repeatedly, which
could bring in practice-effect. In addition, list equlva-

| ency has not been statistically established. Yet another
practical difficulty with the use of the test is the non-
availability of recorded version of the |ists.

Anot her attenpt was made by Mayadevi (1974) to construct
a speech discrimnation test that could be used with the
speakers of all Indian | anguages. She chose a set of twenty
consonants which occurred in nmost of the Indian | anguages.
The consonants were selected from phonetic readers witten
by linguists. Each consonant was fol lowed by a vowel /a/.
Thus all the itenms had a CV conbination. Each test item
was preceded by a carrier phrase in Kannada. Data was
obtained fromnornmal as well as hearing inpaired subjects.
Oral responses were considered for the purpose of data
col l ection, as she found no difference between oral and
witten responses. Six scranblings of the same |ist was
presented at six different levels (at 10 dB steps) to each
subject. The equivalency of the six scramblings was not
established statistically.

This test cannot be accepted as it is, because of cer-
tain drawbacks in the methodol ogy. While the consonants
were obviously selected fromspoken form in case of Coorgi,
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Tul u and Konkani (as they do not have scripts), it is not

cl ear whether the consonants listed in the phonetic

readers were selected from spoken or fromwitten materials
or from bot h.

The consonants for the lists, were chosen only based
on commonal ity. By doing so, those consonants whi ch m ght
have been inportant for a given |anguage m ght have been
omtted. Also, the distributional aspect of the sounds
in various |anguages has not been taken into consideration.
In addition, it has been assuned that the consonants
chosen, occur in the language in the sanme formas they do
inthe |ist. But thisis not true. For eg. in Marathi,
the sound /t / occurs as its allophone /ts/ and not as
[t [ itself. There is a high probability that this sound
mght not be discrimnated as /t [/ by subjects who know
only Marathi. Thus it is probable that the subject nay
give the response as /ts/, which may be scored as being
wong. Simlarly, aresponse of /b/ for /v/ or [vl for /Dbl
given by a Bengali or an Oriyan subject is likely to be
scored wong by the examner, if he does not consider the
subj ect's language background. Even if he did, and scored
it as being correct, it could be erroneous. This is because
a response of /b/ for /v/ or /vl for /bl could either be
indicative of a discrimnation problemor of the influence
of native language on discrimnation and there is no way
to differentiate the two.
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It is clear if the test would give any variation in
the results if the carrier phrase was in the native

| anguage of the subject.

Added to all these, the material is not neani ngful
and tests only recognition and not discrimnation. S nce
it is followed only by /a/, co-articulation effects of
ot her sounds on discrimnation cannot be assessed. Wen
phonenes are in isolation, they have no neaning and therefore
t hey donot possess the property of intelligibity(Lehiste
and Peterson 1959).

The review of literature points out that, there is
aneed for atest that can be enpl oyed w th nost | ndians.
A test simlar to that constructed by Mayadevi (1974) does
not seemto neet the criteria that a discrimnation test
shoul d satisfy. The two English lists conpiled by
Swar nal at ha (1972) also seens to be inadequate clinically
especially when articulation function has to be established.
Thus it seens preferable to try other English discrimnation
tests on Indians, and to see if they are useful. Since the
CDW22 lists have net with many criticisns, it seens
justified to attenpt at the standardi zation of ether tests
such aa the NU Auditory Test No.6. Such a test would aid
In extrapol ating the results of studies conducted in the
area of time-conpressed speech, as nost of these studies in

this area have used lists fromNU Auditory Test No. 6.
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METHODOLOGY

The present study ainmed at determning the perfornance
of English speaking Indians on the NU Auditory Test No. 6.
The met hodol ogy was planned in such away as to check if
the four of NU6 were simlar and to obtain the articul a-

tion function for each of these |ists.

Test Material:

The test materials used in this study will be dis-
cussed under two heads, viz., English tests and the speech
mat eri al .

Engl i sh Tests:

Two English tests were used in order to test the pro-

ficiency of the subjects in English.

e of the tests was, " A Test of English Ability"
constructed at the Central Institute of English and
For ei gn Languages, Hyderabad, India. This test was con-
structed in 1980 based on the SSC syllabus. It was used
on under-graduate and post-graduate students and was found
useful (Mathew 1981)[see Appendix |I] . The test did not
have any scoring system nor did it have any cut-off point
to decide if a subject passed or failed. Therefore, an
arbitrary scoring systemwas decided upon, with each item
having a credit of 1 point and nore difficult itens having
acredit of 1%.2points. The total score was 100 points.

A cut-off of 50 points was arbitrarily choseni.e., only

subj ects scoring 50 points or nore were included in the

st udy.
-34-
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In addition to the above test, the subjects were also
given a vocabul ary test, " A Test of Vocabul ary Range"
(Lewis 1978). This test contains sixty nultiple choice
itens (see Appendix I[1). Each correct answer gets a score
of 1 onthis test. A score withintwlve to thirty-five
falls in the average range of vocabulary (Lewis 1978).
Thus the subjects had to score twelve or nore to be
selected for the study.

Speech Material:

Two kinds of speech material were used viz., spondees

and CMC nonosyl | abl es.

Al'l the spondees used were fromC D W] (List A).
These spondees were used for the purposes of obtaining the
Speech Reception Threshol d (see Appendix I11).

The CNC monosyl | abl es constitute the material used for
standardi zation. The four lists of the Form'A of NU
Auditory Test No.6 (Appendix TV), were used for this purpose.
These lists as well as the spondees were tape recorded.

Recor di ng Procedure:

The test stimuli were recorded in a quiet room using a
tape recorder (Philips Pro'" 12) with a stereo mcrophone
(Philips LBB 9050/05). The noise levels in the roomwere
| ow enough not to interfere with the recording. All the
recordi ngs were nmade on nmagnetic tapes at a speed of 7%i.p.s.

(19 cms. p.s.).
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The recording was made by an young adult nale talker
with a fundanental frequency of about 125 Hz.. He spoke
for over 10 years and his speech was considered as being
representative of Indian English.

The spondees were recorded with a carrier phrase
"You will say . . ".  The level of the carrier phrase
was maintained to peak at 0, while the spondee was all owed
to followin anatural manner. Between successive spondees,
a 5 seconds silent interval was given to allow the subject
t o give anornal response.

The monosyl | abi ¢ words were also recorded in a simlar
way. The earrier phrase " Youw !l say === . ", was
monitored to peak at 0. The words were spoken naturally,
but with equal effort. Between successive words a silent
interval of 8 seconds was given. The interval was in-
creased to 8 seconds in case of monosyllables in order to
allowwitten responses.

The tape was then played on a stereo tape recorder
(Sonnett ST 480). Its output was given to alevel Recorder
( Band K type 2305). The level of all the words of all
the lists were recorded on the |evel recorder. Peak average
was found out separately for each list. A 1000 Hz. tone
was then recorded from a Beat Frequency Oscillator ( B and K
type 1022) at the beginning of each |ist. Thelevel of the
1000 Hz. tone was at the level of the peak average. The
maxi num devi ati on of any given peak with respect to the
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1000 Hz. tone was within + 0.5 dB for lists I, [Il and IV.
It was within + 1.0 dB for list II.

| nstrunent ati on:

The instruments used for the collection of data were a
two channel clinical audioneter (Madsen OB 70) and a stereo
tape recorder (Sonnett ST 480). The output of the tape re-
corder was fed into the tape input of the audioneter. The
output of the audioneter was given to TDH 39 earphones with
MX - 41/ AR ear cushions. The audioneter was calibrated to
ANSI (1969) specifications. The calibration procedure is
described in Appendix V. The frequency response characteri-
stics of the earphones used in the investigation are
depicted in Appendix VI. (objective calibration was done
once before the data collection began and once during the
period of data collection. |In addition, biological cali-
bration was done every day before beginning data collection.

Test Environnent:

Al the measurenents were done in a sound treated,
two - roomcondition. The noise levels in the test room
were neasured with a Sound Level Meter ( B and K type 2209)
with a condensor mcrophone (B and K type 4165). The noise
level s were within permssible limts (Appendix VI1).

Subj ect s:

Forty subjects ( twenty-seven females and thirteen nales)
in the age range of 17 years to 24 years served as subjects.
The median age of the subjects vas 21 years 4 nonths. The
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subj ects were either undergraduate or graduate students of
the University of Mysore. The criteria for selection of
subjecta was as foll ows:
(i) The subjects should have had English as the nedi um

of instruction at least for five years.

(ii) Hel/she should pass the two English tests.

(ii1) Hel/she should have an air conduction threshol d
of less than or equal to 20 dB at frequencies 250 to 8000 Hz.
(ANSI 1969) in both ears.

(iv) Hel/she should have a negative history of ear

di seases and head injury.

The subjects included in this study represented fourteen
| anguages spoken in India.  themtwenty-nine subjects
spoke | anguages of the Dravidian famly, while the rest

el even represented | anguages of the Indo-Aryan group.

Test Procedure:

First of all the air conduction thresholds of both ears
were obtained using the nodified Hughson - \Wst| ake proce-
dure (Carhart and Jerger 1959). Following this, the speech
reception threshold of the test ear (chosen randomy) was
determned with (ODWI list, using a procedure simlar

to that enpl oyed by R ntel mann and his associates (1974).

SRT Test Procedure:

The subject was first famliarized with the entire |ist.
Fam |l iarization was carried out by reading the list to the
subject in a face-face situation. The subject was instructed

as foll ows:
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" You will hear a man's voice saying the
wor ds greyhound, schoolboy,.. . ( and the
entire list was read to the subject). Before
each word you will hear the phrase " You wl|
say. . . . .. ", You have to repeat the word that
follows this phrase. [|f you are not sure of
the word try to guess. Do you have any
questions? ".

To determne the SRT, two spondees were first presen-
ted at 30 dBHL. [f both words were repeated correctly,
the intensity was decreased in 10 dB steps. At each |evel
two spondees were presented. This procedure was continued
until the subject failed to repeat both the words. Then
the intensity was increased by 8 dB. If the two spondees
were repeated correctly at this level, the level was
decreased in 2 dB steps and two spondees were presented
at each level. The descent continued till the subject
mssed five out of six words. The l[owest [evel at which
the subject repeated both words correctly mnus 1 dB for
those words repeated correctly fromthen on, was taken as
the speech reception threshol d.

Speech Discrimnation Test Procedure:

Speech discrimnation was tested using the four CONC
word lists of NU Auditory Test No.6 FormA.  Five presen-
tation levels viz., 8, 16, 24, 32 and 40 dB above SRT were
enpl oyed. Al the four lists were heard by all the sub-
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jects, but at different sensation [evels. The Iist and
sensation |evel conbinations were worked out using a random
number table. The criteria used for assigning the levels to
different 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 the forty subjects heard different
list and |evel conbinations. Ei ght subjects heard the sane
list at the same sensation level. In addition, equal repre-
sentation was given for the two ears. Qut of eight subjects
at a given list-level conbination, four heard the lists in
the right ear and four in the left ear. Thus, right ear

was the test ear for twenty subjects ( thirteen females

and seven males) and left ear for the remaining twenty
subjects (fourteen females and six mal es). The test ear

for a given subject was chosen randomy and only one ear

was tested for a given subject.

The subject was provided with four response sheets
on whi ch he/she had to wite down the response (Appendix VII1).
The subject was then instructed as foll ows:

" You w |l now hear four lists of words. Sone
lists will be louder than the others. In each
list there are fifty words. Before each word you
w Il hear the phrase 'You will say == '. Con-
centrate on the word that follows it and wite on
the word that follows it and wite it down agai nst
the serial numbers printed on the sheet. |If you
are doubtful of the word, try to guess it and
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wite. |If you feel you are unable to guess,
| eave a bl ank against the nunber and go on
to the next. Do you have any questions?"

The lists were presented at the previously assigned
| evel s. The order of presentation of |ist was also
random zed. Al the four lists were presented in a
single session. \Wile presenting the spondees as wel
as the CNC word units, the tape recorder gain was adjusted
so as to peak the 1000 Hz. tone at VU'0', on the
audi onet er .

Scoring:

The data sheets were scored nanually on a "right"
or "wong" basis. Each correct response was given a
credit of 2% Total percentage of correct responses
at each level was conputed for each |ist.

The scores obtained were analyzed using statistica
procedures. The details regarding these procedures and
the results obtained are discussed in the next chapter.
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RESULTS

The data collected were analyzed so as to obtain the
mean and nedi an scores for each list at each level. The
di spersion of the scores were also determned by conpu-
ting standards devi ation. These three neasures viz.,
mean, nedi an and standard devi ati on were conputed for all

the four lists separately. Their values are as given in
Table 1.

Ef fect of Level:

FromTable |, it may be noted that, in general, discri-
m nation scores decreased with increase in sensation
level. Variability in the scores decreased wth increase
in sensation level, in case of lists IIl and TV. The
reduction in variability with increase in sensation |evel
was al so observed in case of list Il, with the exception
of one level viz., 24 dBSL(re SRT). List I, however,
failed to show a consistent reduction in variability with

I ncrease in sensation | evel .

Articul ation Functi on:

Articulation functions for the four lists are shown
in Figure I. It may be noted fromthese articulation
functions that, the discrimnation score increased with
I ncrease in sensation | evel. However, none of the lists
show a plateau in their function, indicating that the

scores may inprove at higher sensation |evels.

The slopes of the articulation function are 2.22%dB
-42-
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(list 1), 0-45%dB (list I11) and 2.94%dB (list 1V),
between 8 and 16 dBSL. The perfornance at the sane
| evel showed a decrease for list Il, with a reduction

of 0. 15% dB.

In addition to the nmeasures of central tendency and
of variability, two-way Analysis of Variance( ANOVA)
[ Scheffe 1959] was al so conputed. Results of the two-
way ANOVA are given in Table Il. D fferences anong the

sensation levels were significant at 0.01%]I evel.

Inter-list D fference:

D fferences anong the lists were significant at 0.01
| evel (see Table I1). Interaction between |ist and

sensation | evel, however, was not significant.

Scores on the English Tests:

The scores on the "Test of Vocabul ary Range" varied
from12(20% to 48(80% w th a nean score of 27.82
(46.36% .

O the"Test of English Ability" the scores ranged
from50%to 95%w th a nean score of 79.5%. The w de
di fference between the nean scores of the two tests
could be attributed to the difficult nature of the

vocabul ary test.

The results obtained in this study are di scussed

in the follow ng chapter.



Chapter V
Dl SCUSSI ON

The results obtained in the present study nay be consi -
dered along two lines viz., effect of sensation | evel and
difference anong the four lists of the NU Auditory Test No.6

Form A

Ef fect of Sensation Level:

The effect of sensation |evel on the nmean perfornance
Is graphically depicted to give the articulation function

(figurel).

Articul ation Functi on:

The articulation functions for the four Iists, show that
the discrimnation score increases with increase in sensation
| evel . They fail to show a plateau, indicating that there is
a probability that the scores may inprove further at higher

sensati on | evel s.

The slope of the articulation functions (between 8 and
16 dBSL) for the four lists is as foll ows:

2.2%dB (list 1), -0.18%dB (list I1), 0.43%dB (list II1)
and 2.9%dB (list 1V).

When slopes are calculated for the articulation functions
obtai ned by R ntel nann, Schumai er and Jetty (1974), in the
sane region (8 to 16 dBSL), the values are 3.75%dB (list 1),
2.9%dB (list 11), 3%dB (list 11l1) and 2.95%dB (list IV).
These val ues are slightly higher than those obtained in the
present study. This inplies that the articulation function

-44-



-45-

obtained in the present study has a nore gradual slope than

that obtained by R ntel mann, Schuraier and Jetty (1974).

Ef fect of Sensation Level on the Mean Scores and

Variability:

It may be noted fromTable | that the discrimnation
scores inprove with an increase in sensation |evel. Con-
versely, variability decreased with increase in sensation
| evel . These findings are in agreenent with those of
R ntel mann, Schurmai er and Jetty (1974). However, the nean
and medi an scores obtained at any sensation level in the
present study, is consistently |ower than those obtained
by R ntel mann, Schunal er and Jetty (1974). |In addition,
variability in the scores is also consistently higher in
the present study. A conparison of the results obtained
in the study by R ntel mrann, Schunmai er and Jetty's (1974)

is given in Table II1.

Qeater variability in the scores obtained in the
present study could be attributed to the difference in
the nunber of subjects enployed in two studies. The
nunber of subjects in this study was forty, with eight
people listening to each list at each | evel, while
R ntel mann, Schumal er and Jetty (1974) had tested ten
subjects on the whole. It is reasonable to expect the
variability to increase with increase in the nunber of
subjects. However, in asimlar study (R ntel mann
Schunai er and Burchfield 1974) with a different group of

subj ects, the variability was no different fromthat
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observed by R ntel mann, Schumaier and Jetty (1974). This
suggests that the greater variability in the present study

I's not because of the greater nunber of subjects.

In addition to the difference in terns of nean
scores and variability, the results of the two studies also
differed with reference to the relative difficulty of the

four |ists.

Inter-List D fference:

The results of the present study, |ike those of the
previous studies (R ntel mann, Schumai er and Burchfiel d
1974; Schunaier, Penley and R ntel mann 1974) poi nt out that
list TVis the easiest anong the four lists, while list |
was the nost difficult. The order of difficulty of the
lists, fromeasy to difficult, are list IV, list Il
list Il and list 1. Wile the earlier investigators
(R ntel mann, Schurai er and Burchfield 1974; Schunai er,
Penley and R ntel mann 1974) found that the difference anong
the lists was not significant statistically, in the pre-
sent study the difference was observed to be statistically

significant.

Al t hough, the difference anong the lists was found
to be significant in the present study, it nmay be observed
that the difference collapses with increase in sensation
| evel . This nmay be because of the greater probability of

the difficult words being guessed correctly at higher



-47-

sensation | evel s. These observations suggest that fam -
liarity with the test word is possibily playing a role in

determning the discrimnation score.

The difference in the results of the present study
and of the previous studies on the NU Auditory Test No.6
(R ntel mann, Schurnai er and Burchfield 1974; Schumai er,
penl ey and R ntel mann 1974) nay be explained in the |ight
of results obtained by studies on the effect of famlia-
rity on speech discrimnation, the effect of frequency of
occurence of words on discrimnation and based on cross-

| anguage studi es on speech perception.

Effect of Famliarity On Speech D scrimnation

A nunber of investigators (Oyer and Doudna 1960;
Onens 1961; Schultz 1964) have pointed out that speech
discrimnation score is affected by famliarity with the
speech stimuli enployed. As Onens (1961) has suggest ed,
| ists characterized even by slightly greater famliarity

could prove to be significantly nore intelligible.

Oyer and Doudna (1960) anal yzed the incorrect res-
ponses nade by 400 hearing inpaired subjects. They found
that the words in the highly famliar category constitu-
ted the majority of response choice for erroneously
identified stimulus words. A superficial exam nation of
the responses obtained in the present study indicated that
the erroneous responses obtained in this study also follow

asimlar pattern or trend as indicated by Oyer and Doudna
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(1960). However, detailed anal ysis needs to be done before

any concl usi ons are drawn.

The differences in the results obtained in the present
study and that reported by previous investigators, may thus
be attributed to the difference in the famliarity with
the words in each of the lists. The same holds good for
the list difference also. However, it seens preferable to
enploy a test with slightly lower famliarity than to use
one with highly famliar itens, as atest of the latter
kind is likely to result in spuriously high discrimnation

scores (Schultz 1964).

Frequency of Usage of Wrds:

Anot her factor related to speech intelligibility and
to famliarity, that has possibly played a role in decrea-
sing the nean score, is the frequency of usage of the words.
Studi es by Rosenzwei g and Postman (1957) and Savin (1963)
have denonstrated that frequency of usage of word is an
i nportant determnant of speech intelligibility (Savin
1963). Wien aword is heard incorrectly, the response
given is chosen froma repertoire of words that occur nore
commonly and nost subj ects used the sanme word in place of
their erroneous response (Rosenzweig and Postnan, 1957;
Savin 1963). The fact that discrimnation scores in the
present study, increased with |evel could be attributed
partly to Savin's (1963) observation that the threshol d of

intelligibility increases as the frequency of usage decreases.
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Tal ker D fference:

The differences in the results obtained in the present
study and those of R ntel mann, Schunaier and Jetty (1974)
and Schunai er, penley and R ntel mann (1974) could al so be
attributed to the tal ker difference. Kruel, Bell and
N xon (1969) pointed out that test difficulty could change
significantly with changes in the talker. In fact, Hood

and Pool e (1980) have reported,” ...... the characteristics

of any recorded word articulation material are determ ned
predomnantly by the speaker and the recording technique
adopted and are |argely independent of other factors."
(p.434) and by " other factors" they refer to phonetic

construction, Wrd famliarity and word environnent.

Thus, the poorer scores obtai ned by the subjects of
the present study can also be attributed either to the
| ower famliarity of test words or to the tal ker difference
or to their conbined effect. However, either of them con-

sidered al one does not seemto be the expl anation.

N kam (1974) and Sood (1981) enployed the NU Auditory
Test No.6 (FormB) to evaluate the perception of tine-
conpressed speech, by Indian subjects. Wile N kams (1974)
study was conducted w th English speaking Indians |iving
inthe U.S. as subjects, Sood (1981) enployed English
speaki ng Indian subjects living in Indiaitself. Both
these studies used the tapes recorded by WIlliamF.

R ntel mann who was also the tal ker for tapes used by
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R ntel mann, Schunai er and Jetty (1974), Schumair, Penley

R ntel mann (1974). The present study enpl oyed a tal ker
who was considered representative of English as spoken in
India. The results obtained in the three studies are sim -
lar in that, the scores obtained by |Indian subjects is |ower
than those obtained by the subjects enployed by R ntel mann,
Schunai er and Jetty (1974).

Thus, Indian subjects as a group, score poorer than
do the American subjects. This indicates that famliarity
has played an inportant role in determning the discrim-

nati on scores.

The subjects of the present study perforned poorer
than the subjects in N kams (1974) and Sood's (1981)
study, at |ower sensation | evels, although at hi gher sensa-
tion levels they were essentially equivalent. This is possi-
bly due to tal ker difference. However, no conclusive state-
ments can be nmade regarding the effect of talker difference
on discrimnation scores in these studies. This is because
these two studies enpl oyed fewer subjects than did the pre-
sent study, as the primary purpose of these studies was

different.

The findings of the present study contradicts Hood
and Poole's (1980) contention that tal ker difference is

nore inportant than famliarity.

The results of the present study also point out that,

standardi zation of a given test done el sewhere, does not
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ensure that the same normholds good for all popul ations,
especially when language is an inportant variable. This
notion is supported by cross-Ilanguage studies on speech

per cepti on.

(O oss- Language St udi es:

The above discussion points out that English speak-
ing Indian subjects as a group, performpoorer than do
the native speakers of English (when the speech nateri al
enployed is in English). This is not only true of Indian
subjects, but is also true of Spani sh-3peaki ng subjects.
The results obtained by N kam (1974) w th Mexi can-
Anerican subjects, point out that the nean score obtained
by these subjects were |ower, than those obtai ned by
R ntel mann, Schunaier and Jetty (1974). Al though these
subjects had lived inthe U S. itself, their scores were
poorer than those obtai ned by R ntel mann, Schunai er and
Jetty (1974). This suggests that exposure to a given
| anguage al one does not ensure that speech processing

(in that language) is simlar to that of native speakers.

In addition, for the Mexican-Anerican subjects,
the order of difficulty of the lists was also different.
For them list | was the easiest and list |11, the nost

difficult.

Smlarly, Garstecki and Wl kin (1976) al so observed
that bilingual subjects (who were native speakers of Spanish),

perforned poorer than nonolingual subjects(native speakers
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of English) on synthetic sentence identification in English.
They concluded that even a closed nessage set does not
sufficiently control the variables associated with the

| i ngui stic background.

The above observations suggest that the ease and
efficiency with which a given list of words (or any speech
materi al) depends upon the |anguage background of the sub-
ject. This contention is supported by the studies of
Sapon and Carroll (1957), S ngh (1966) and S ngh and
Bl ack (1966).

Sapon and Carroll (1957) investigated the perception
of speech sounds in three groups of nonolingual subjects.
They represented three nothertongues viz., English,
Japanese and Spanish. The stimuli were conbi nations of
vowel plus consonant plus stress patterns. Seven seconds
after the presentation of the stimulus word, four words
were presented. O these, one was the stinmulus word
itself, while the other three varied fromit in terns of
a phonene or allophone. The subject had to indicate which

of the four words was the key word.

The responses were analysed in terns of distinctive
features. They concluded that, (i) the three groups were
significantly different in terns of the perception and
di scrimnation of given sounds; (ii) the |anguage of the
| i stener decides/influences the probability of a sound
bei ng perceived in a given environnment; and (iii) whenever
error responses are analyzed it nmay be noted that the

direction and nmagnitude of nmany of these erros are systena-
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tically related to the | anguage spoken by the |isteners.
A ven the stinmulus sound and the | anguage of the I|istener,
one could predict the direction and magni tude of the

error (Sapon and Carroll 1957).

In a study using a different methodol ogy, Singh (1966)
al so observed that the subjects' nothertongue influences
their perceptions of speech sounds. He examned the per-
ceptual confusions of plosive phonenes under two conditions
of distortions viz., tenporal segnmentation and filtering.
Two groups of subjects - a group of native speakers of
English and a group of native speakers of Hndi - were
tested. There was a disagreenent between the two groups
in terns of recognition of voicing. In addition, native
speakers of English responded erroneously nore often than
H ndi speakers on the feature of aspiration. These results
indicated that there were differences in the perception of

two groups of subjects.

In a simlar study S ngh and Bl ack (1966) observed
that the subjects' nothertongue affected perception of
speech sounds. The subjects represented four |anguage
groups viz., Arabic, English, Hndi and Japanese. The
I nteraction between the consonants and listeners was

found to be significant.

‘The effect of one's native |anguage on the perception
of a second |anguage could be expl ained based on Winrich's

(1954) concept of interference. According to him one |an-
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guage may interfere with another at different |evels, such
as phonic, granmatical and lexical levels. A the phonic

| evel which is the point of discussion here, interference
could result in under-or over-differentiation. The forner
occurs in the absence of corresponding distinction in the
primary | anguage. An exanple for this would be the |ack
of phonemc distinction between /v/ and /W in nost |ndian
| anguages and the consequent absence of this distinction
in Indian English. Over-differentiation occurs when the
primary |anguage makes a distinction between two sounds
which is absent in the second | anguage. Thus an indivi-
dual's first language could affect his perception of a

second | anguage.

In the light of the above discussion it may be con-
cluded that the differences in the results obtained in
the present study when conpared to those of R ntel mann,
Schunmai er and Jetty (1974) and Schunai er, Penley and
R ntel mann (1974) could be attributed mainly to two fac-
tors: (i) for the subjects of the present study, English
was second | anguage, and (ii) sone of the words in the
lists were possibly less famliar to themthan to the

nati ve speakers.

If the test had contained highly famliar words
(eg; the lists conpiled by-Swarnal atha 1972) the subjects
woul d have possibly perfornmed well enough to obtain nmaxi -

mumscores. However, as was noted earlier a test with
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highly famliar words is likely to prove less efficient for
clinical purposes and may neet with the criticisns |evelled
against ADW22. The differences in the results of the
present study and that of Swarnalatha's (1978) could al so

be attributed to the difference in nethodol ogy.

The observation that subjects with English as their
second |anguage are likely to perform poorer than the
native speakers does not inply that these tests should not
be used wth Indians. It only suggests that the test
results obtained with native speakers should not be directly
applied for English speaking |Indian subjects. The same pre-
caution should be taken if one attenpts at standardizing
atest in Hndi or any other Indian | anguage common to nost

peopl e in India.

dinical Inplications:

The results of the present study suggest that, the
NU Auditory Test No.6 is highly sensitive to the variability
i n speech discrimnation ability across individuals. |If
this were true with subjects with normal hearing, one could
expect it to be an efficient tool for diagnostic purposes.
Studies to evaluate the diagnostic efficiency of the test

are therefore indicated.



Chapter VI
SUMVARY AND CONCLUSI ONS

The present study ainmed at evaluating the applicability
of NU Auditory Test No.6 for English speaking |Indians. The
four lists of FormA of the test were recorded on magnetic
tapes. They were presented through the tape input of a
clinical audioneter (Madsen 0B70), at five levels viz.,

8, 16, 24, 32 and 40 dBSL (re SRT).

Forty young adults (age range 17 years to 24 years,
nmedi an age 21 years 4 nonths) served as subjects. They
were selected only if they net the following criteria:

1. They should have hearing sensitivity within
20 dBHL (ANSI 1969) for pure tones from250 to 8000 Hz.
at octave intervals.

2. They should have had English as the nedi um of
instruction for atleast five years.

3. They should obtain a mnimumscore of 12 and 50
respectively, on the two English tests enpl oyed viz.,

" A Test of Vocabul ary Range" (Lewis 1978) and " A Test
of English Ability" (QEFL 1980).

Twenty subjects were tested for discrimnation in the
right ear and the remaining twenty for the left. The
sensation levels and the lists were presented in a

previously determned random order.

The scores obtai ned were anal yzed to determne the

central tendency (nmean and nedi an) of and the variability
-56-
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(standard deviation) in the scores. In addition, two-way

Anal ysis of Variance (Scheffe 1959) was al so conput ed.

Based on the results obtained in the study, the
fol I owi ng concl usi ons seem war r ant ed:

1. Discrimnation scores inprove with an increase in
sensation | evel.

2. The scores do not reach the asynptotic |evel even
at 40 dBSL (re SRT), for nornal hearing non-native
speakers/|isteners of English.

3. The four lists are significantly different in
ternms of difficulty. The order of difficulty of the lists
fromeasy to difficult is list IV, list IIl, list Il and
list I. The relative difficulty of the four lists seens
to be simlar for both native speakers and for English

speaki ng I ndi ans.

As the test seens to be difficult enough for nornmnal
hearing subjects, it would probably be diagnostically
useful. However, nore studies need to be conducted on this

line before conclusions are drawn.

Suggestions for Further Research:

1. To evaluate the relative famliarity of the words
in the four lists used in this study, for the English
speaki ng | ndi ans.

2. To present these lists at 48 dBSL (re SRT) to see
If the scores inprove further and an asynptotic level is

reached at this | evel.
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3. To present the lists at 0 dBSL (re SRT) and at 8 dB,
to check if the slope is steeper than that obtained in the
present study, between 8 and 16 dBSL.

4. To study the test-retest reliability.

5. To examne the utility of the test in paediatric
(above 7 years) and geriatric populations and to check if
the results obtained with children agree with the findings
of Sanderson-Leepa and R ntel mann (1976).

6. To investigate the diagnostic utility of the test
on a clinical population.

7. To analyze the error responses obtained in the
present study in order to check if the error responses
follow a consistent pattern and to what extent these patterns
differ fromthose of the native speakers of English and
whet her these patterns are consistent with the current
t heories of speech perception.

8. To check if the performance of speakers of |anguages
fromIndo-Aryan famly, do batter than those who speak
Dravi di an | anguages (because the present study included
subj ects predomnantly fromthe |atter group).

9. To investigate whether scores vary if the talker's
not her tongue is a language fromthe Indo-Aryan famly,
since the nother tongue of the talker in the present study
was Kannada, a |anguage fromDravidian famly.

10. To check whet her the perfornmance of second | anguage
speakers/listeners is deficient even on a test of speech

discrimnation in an Indian | anguage.



11. NU Auditory Teat No.6 invol ves an open message
task and the subjects of the present study did not perform
in par wth native speakers. It would be interesting to
eval uate the performance of English speaking I|ndians on

a test of speech discrimnation which enploys a closed
message task.

kkkkkkkk*k



REFERENCES

Abrol ,B.M Establishnent of ﬁi | ot rehabilitation unit
I n Audi ol ogy and Speech Pathol ogy in India, Final report.
New Del hi: Al M5 1971.

Alusi,HA ,Hnchcliffe, R,InghamB., Knight,J.J. and
North, C. Arabi c Speech Audi onetry. Audi ol . 13, 212-230(1974) .

Beasl ey, D.S., Forman, B.S. and R ntel mann, WF. Perception
of tine conpressed ONC nonosyl | ables by normal |isteners.
J. Aud. Res. 12,71-75 (1972).

Beasley,D. S., Schwimrer,S. and R ntel mann WF. Intelligi-
bility of tinme conpressed ONC nonosyl | abl es. J. Speech Hear.
Res. 15, 340- 350 (1972).

Benitez, L. and Speaks, C. A test of speech intell igi bility
i n the Spanish | anguage. Int.Audiol.7,16-22 (1968).

Berger, K W A speech discrimnation task using multiple-
choi ce key words in sentences. J. Aud. Res. 9. 247-262 (1969).

Berger, K W Speech Audionetry.in.D E Rose(Ed.). Audi ol ogi cal
Assessnent . New Jeresy: Prentice Hall Inc. 1978.

Berger, K W, Keating,L.W and Roae, D. E. An eval uation
of the Kent State University (KSU speech discrimnation
test on subjects with sensori-neural |oss. J.Aud. Res. 11,
140- 143 (1971).

Berlin,CIl. and Lowe, S.S. Tenporal and dichotic factors
in Central auditory testing,in,J.Katz(Ed.) Handbook of
dinical Audiology,Baltinore: The WIllians and WTKkins Co.

(1972) Chapter 15.

Bocca, E. and Antonelli, A R Masking | evel difference; Another
tool for the evaluation of peripheral and cortical defects.
Audi ol . 15, 480- 487 (1976).

Bocca, E. and Cal earo, C. Central hearing processes, in,
J. Jerger (Ed.) Modern Devel opments i n Audi ol ogy . New Yor k:
Academ ¢ Press(1963) Chapter 9.

Brandy, WT. Reliability of voice tests of speech discrimnate
J. Speech Hear. Res. 9, 461- 465 (1966) .

Carhart, R Problens in the nmeasurenent of speech discrimnate
Arch. ol aryng. 82, 253-260 (1965).

Carhart, R The advantages and |limtations of a hearing aid.
M nn. Med. 50 (1969).



(i)

Carhart, R Contenporary Anerican tests and procedures, in,
C. Rg skjax (Ed.) Speech Audionetry. Proceedings of 2nd
Danavox synposi um Odense (1970) 28- 36.

Carhart, R and Jerger,T. Preferred nmethod for clinical deter-
m nation of puretone thresholds. J. Speech Hear.Dis.
24, 330- 345(1959) .

Chermak, G. D. and Phanji phand, N. B. The devel opnent of a Thai
word discrimnation by picture identification test; a
prelimnary findings. J.Al.Ind.Inst.Speech Hear. 8.

1-10 (1977)

Creston,J.E., Gllespie,M and Krohn, C. Speech Audionetry:
Taped Vs. live voice. Arch.Qolaryng. 83,14-17 (1966).

Davi s, H Audionetry, in,HDavis and S.R Silverman (Eds.)
Hearing and Deaf ness. Holt, Rinehart and W nston (1960)
Chapter 7.

Davis,H and Goldstein, H Special auditory tests in H Davis
and S.R Silverman (Eds.) Hearing and Deaf ness.
Hol t, Ri nehart and W nston (1960) Chapter 8.

De,N.S. Hndi PB-list for speech audionmetry and discrimnation
test. Ind.J. Golaryng. XXV, 64-75 (1973).

Del attre, p. Conparing the consonantal features of English,
German, Spanish and French. Inter.Rev.Appl.Ling. 1,193-210
(1964).

Deutsch, L.J. and Kruger,B. The systematic selection of
25 nonosyl | abl es which predict the CID W22 speech discri-
m nation. J.Aud.Res. 11,286-290 (1971)

Duffy, J. K. Audi o-visual speech audionetry and a new audi ol o-
gi cal speech perception index. Mico Aud.Lib. Series.
5,32-35 (1968).

Egan,J. P. Articulation testing nethods. Laryngoscope 58,
955-991 (1948).

Epstein,A. and Golas, T.G and Ownens,E. Famliarity and
intelligibility of nonosyllabic word lists. J.Speech Hear.
Res. 11,435-438 (1968).

Fai r banks, G Test of phonemc differentiation: The Rhyne
Test. J. Acoust. Soc. Anrer. 30, 596-600 (1958)

Fel dman, A. S. Functional hearing | oss. Maico Aud.Lib. Series
1,19-21 (1967).

Fi ndl ay, R. C. and Schuchman, G I. Masking |evel difference for
speech: Effects of ear dom nance and age. Audiol.15,232-241
(1976) .



(iii)
Frank, T. and Gooden,R G The effects of hearing aid m crophone

types on speech discrimnation scores in background multi -
tal ker noi se. Maico Aud.Lib. Series 11,19-23 (1974).

Garstecki,D.C and WI kins, MK Linguistic background and
test material considerations in assessing sentence identi-
fication ability in English and Spani sh-English speaking
adol escents. J. Aner. Aud. Soc. 1, 263-268 (1976).

Gato, H Auditory perception by normal Japanese adults of
the sounds "L" and "R'. Neurophysiologia. 9,6 317-323 (1971).

Geffner,D. and Danovan,N. Intelligibility functions of nornmal
and sensorineural |oss subjects on the W22 |ists.
J. Aud. Res. 14,82-86 (1974).

Celfond, S A Wse of the carrier phrase in live voi ce speech
discrimnation testing. J. Aud. Res. 15,107-110 (1975).

d adstone,V.S. and Siegenthaler,B. M Carrier phrase and
%peecl)w intelligibility test score. J.Aud. Res. 11, 101- 103,
1971) .

CGoet zi nger, C.P. Wrd discrimnation testing, in, J.Katz(Ed.)
Handbook of dinical Audiology. Baltinore: The WIIlians

and WTkins Co. (1972) Chapter, 9.

Goet zinger, C P., Proud,GQ, Drks,D. D. and Enbrey,J. A study
(()f he?ri ng in advanced age. Arch.Qolaryng. 73, 662-674
1961) .

Harford, E R Innovation in the use of nodern hearing aid.
| nt. Audi ol . 8, 310-322 (1967).

Haski ns, H A phonetically bal anced test of speech discrim -
nation for children. Unpubl. Master's Thesis, Northwestern
Univ. (1949).

Haw ey, ME. and Kryter, K D. Effects of noise on speech, in,
CM. Harris(Ed.) Handbook of noise control. MGawH I
Book Co. (1957) Chapter 9.

Hrsh,1.J., Davis,H, Silverman,S.R, Reynolds, E G,
El dert, E. and Bensor, R w. Devel opnent of naterials for
speech audi onmetry. J. Speech Hear.D s/ 17, 321-327 (19520.

Hrsh,1.J. Measurenment of Hearing. MG awH || Book Co. (1952).
Hodgson, WR Filtered speech tests, in, J.Katz(Ed.) Handbook

of Adinical Audiology. Baltinore: The WIlians and WTkins
. apter 16.

Hood, J. D. and pool e, J.p. Influence of the speaker and ot her
factors affecting speech intelligibility. Audiol. 19,434-455
(1980).

House, A S., Wllians, CE, Hecker, MH L. and Kryter, K D.
Psychoacoustic speech tests: A Mdified Rhyne Test.
U.S. Ar Force Systens Command, HanscomFi el d, H ectronics



(iv)
systemDi vi sion, Tech. Doc. Report ESD- TDR- 63- 403, June 1963.

Jerger,J. and Jerger,S. D agnostic significance of PB word
functions. Arch.Qolaryng. 93,573-580 (1971).

Jerger,J. and Hayees, D. D agnostic speech audionetry. Arch.
G ol aryns. 103, 216-227 (1977).

Jerger,J., Speaks,C and Trammel|l,J.L. A new approach to
speech audi onetry. J.Speech Hear.D's. 33, 318-329 (1968).

Jirsa, R E., Hodgson, WR and Goetzinger,C P. Uireliability
of half list discrimnation tests. J. Arer. Aud. Soc.
1,47-49 (1975).

Johnson, E W Confirnmed retrocochl ear | esions: Auditory test
results in 163 patients. Arch.Qolaryng. 84,29-36 (1966).

Kapur, Y.P. Needs of the Speech and Hearing Handi capped in
India, Vellore, Christian Medical College (1971).

Kasden, S. D. and Robi nson, M Bone conducti on speech di scri -
mnation in different pathol ogies. J.Aud. Res. 9, 268-270 (1969)

Katz,J. and Illnmer,R Auditory perception in childrenwth
| earning disabilities, in, J.Katz(Ed.). Handbook of
dinical Audiology. Baltinore: The WIIlianms and WTKkins

Co. (1972) Chapter 28.

Kopra,L.L., Blosser,D and Wl dran, D. L. Conpari son of
Fai rbank' s Rhyne Test and A D Auditory Test W22 in nornal
and hearing inpaired |isteners. J.Speech Hear. Res.
11, 735-739 (1968).

Kruel ,E. J., Bell,DDW and N xon,J.C Factors affecting speech
discrimnation test difficulty. J.Speech Hear. Res. 12, 281-
287 (1969).

Kruel ,E. J., Nxon,J.C, Kryter,K D., Bell,D. W, Lang,J.S.
and Schubert,E. D. A proposed clinical test of speech dis-
crimnation. J.Speech Hear. Res. 11, 536-552 (1968).

Lehiste,| .and Peterson, GE. Linguistic considerations in the
study of intelligibility. J.Acoust. Soc. Aver. 31, 280-286(1959).

Lentz, WE. Speech discrimnation in the prsence of background
noi se using a heari ng ad with directionally-sensitive
m crophone. Mi co Aud. Li b. Series 10, 34-38 (1972).

Lewi s, N. Wrd Power Made Easy. Double Day and Co. Inc. (1978).

Li psconb, D.M Noi se: The Uhwanted Sounds. Chi cago: Nel son-
Hall Co. (1974).



(1v)

Lovrinic,J.H, Burgi,E G and Curry, T. A conparative eval ua-
tion of five speech discrimnation neasures. J.Speech Hear. Res
11, 372-381 (1968).

Luterman, DM, Wlsh, OL. and Melrose,J. Response of aged
wal es to tine-altered speech stimuli. J.Speech Hear. Res.
9, 226- 230 (1966) .

I\/ar(lorarr;a Year book. K Mathew (Ed.), Manorana publishi ng House,
1976) .

Mar ki des, A Binaural hearing aids. London, Academc Press (1977
Martin, F. N. Nonorganic hearing | oss: An overview and Puretone

tests, In, J.Katz (Ed.) Handbook of i nical Audi ol ogy.
Bal tinore: The WIllians and WITkins Co. (1972) Chapter 19.

Martin, F. N Introduction to Audiol ogy, New Jersey:. Prentice
Hal | I nc. (1975) Chapter 4.

Mat hews, R Personal Communi cation (1981).

Mayadevi . The Devel opnent and standardizati on of a common
speech discrimnation test for Indians. Unpubl. Master's
D ssertation. Univ. O Mysore, (1974).

MIler,GA Language and Communi cation, MGaw H || Book Co.
Inc. (1951).

MIller,MH Audiological rehabilitation of the geriatric
patient. Miico Aud.Lib. Series 2,1-3 (1967).

Nagaraja, M N Devel opnent of a synthetic speech identifica-
tion test in Kannada | anguage. Unpubl. Master's DO ssertar-
tion. Univ. of Mysore. (1973).

Nel son, D. A and Chaiklin,J.B. Witedow Vs. Tal kback scoring
and scoring bias in speech discrimnation testing.J. Speech.
Hear . Res. 13, 645-654 (1970).

N kam S. Perception of tine-conpressed English ONC nonosyl | abl es
by non-native speakers. Unpubl.Doctoral D ssertation.
M chigan State University (1974).

Olsen, WQ and Noffsinger,D. Masking |evel differences for
cochl ear and brainstem | esions. Ann. G ol . Rhinol . Laryngol .
85, 820-825 (1976) .

Olsen, WQ , Noffsinger,D. and Carhart, R Masking |evel differences
inclinical populations. Audol. 15,287-301 (1976).

ONeill,J.J. and Oyer,H J. Applied Audionetry, Dodd, Mead, and
Co.Inc. (1966) Chapter 5.




(vi)

QO chik,D. J. and R ntel mann, WF. Conpari son of puretone and
narrow band noi se threshol ds of young normal hearing
children. J. Aner. Aud. Soc. 3, 214-219 (1978).

O chik,D J. and Roddy,N The SSI and NU 6 in clinical hearing
ai d_eval uation. J. Speech Hear. Dis. 45,401-407 (1980).

Onens, E. Intelligibility of words varying in famliarity.
J. Speech Hear.Res. 4,113-129 (1961).

Onens, E. and Schubert, E. D. The devel opnent of consonant itens
for speech discrimnation testing, J.Speech Hear.Res. 11.
656- 667 (1968) .

Oyer,HJ. and Doudna,M Wrd famliarity as a factor in testing
di scrimnation of hard-of-hearing subjects. Arch. Gol aryng. 72.
351- 355 (1960).

Pal ner,J.M The effect of speaker differences on the intelli-
gibility of phonetically balanced wordrlists. J.Speech Hear.
Dis. 20,192-195 (1955),

Pang- Ching, GE. The tone-in-noise test: Aprelimnary report.
J. Aud. Res. 10, 322- 327 (1970).

Peterson, GE and Lehiste,|. Revised ONC lists for auditory
tests. J. Speech Hear.Di s. 27,62-70 (1962).

Quaranta, A and Cerevellara,G Masking |level difference in
<(:egt r?l nervous systemdi saeses. Arch. ol aryng. 103. 482- 484
1977).

R ntel mann, WF. , Beasl ey, D. S., Mosher, N A, and Mbsher, R A
Repeated nmeasures of speech di scrimnation with nornal
| i steners: counterbal ancing Vs. random zation, in, R ntel mann W
and Associates: S x experinents on speech discrimnation
utilizing ONC nonosyl | abl es (Northwestern University
Auditory Test No.6) J.Aud.Res. Suppl.2 (1974).

R ntel mann, WF. and Schumaier,D.R Factors affecting speech
discrimnation in a clinical setting: List equivalency,
Hearing | oss and ghonerri c Regression, in, R ntelmann, WF.
and Associates: Six experinents on speech discrimnation
utilizing CNC nonosyl | abl es (Northwestern University
Auditory Test No.6) J.Aud. Res. Suppl.2 (1974).

R ntel mann, WF. , Scumai er, D.R and Butchfield, S.B. Influence
of test formon speech discrimnation scores in nornal
| isteners on NU Auditory Test No.6, in, Rntel mann WF.
and Associates: S x experinments on speech discrimnation
utilizing CNC nonosyl hbles (Northwestern University
Auditory Test No.6) J. Aud. Res. Suppl.2 (1974).

R ntel mann, WF. , Scunai er, DR and Jetty, A J. List equival ency
and reliability for normal listeners on NU Auditory Test No.6
Conparison with data fromoriginal talker,in, R ntelnann WF.

and Associates: S x experinments on speech discrimnation



(Vii)

utilizing ONC nonosyllables (Northwestern University Auditory
Test No.6) J. Aud. Res. Suppl.2 (1974).

Robi nson, M and Kasden, S. D. Bone conduction speech audionetry:
A calibrated nethod to predict post-stapedectony discrimn-
ation scores. Ann. ol . Rhinol. Laryngol . 79. 818-824 (1970).

Sanuel , J. D. Devel opment and standardi zati on of phonetically
bal anced test nmaetrials in Taml| |anguage. Unpubl.Master’'s
D ssertation. Univ.of Mysore (1976).

Rosenzweig, MR and Postrman,L. Intelligibility as a function
of frequency of usage. J.Exp.Psy. 54,412-422 (1957).

Sander son- Leepa, ME. and R ntel mann, WF. Articul ation
functions and test-retest perfornmance of normal hearing
children on three speech discrimnationtests: WPI, PBK- 50,
and NU Auditory Test No. 6. J. Speech Hear.D s. 41.503-519 (1976).

Sapon,SSM and Carroll,J.B. D scrimnative perception of speech
sounds as a function of native |anguage. Genl. Ling. 3. 62-72(1957)

Savin,H B. Wrd frequency effect and errors in the perception
of speech. J. Acoust. Soc. Arer. 35, 200 -206 (1963).

Scheffe,H The Analysis of Variance. New York, John Wl ey and
Sons I nc. (1959).

Schultz, MC Wrd famliarity influences in speech discrimnation
J. Speech Hear. Res. 7. 395-400 (1964).

Schuraier, D.R ,penley, E D. and R ntel mann, WF. Effects of
| i stener dial ect on speech discrimnation, in, R ntelmann WF.
and Associates: S x experinments on speech discrimnation
utilizing CNC nonosyl | abl es (Northwestern-University
Auditory Test No. 6). J, Aud. Res. Suppl .2 (1974).

Schunaier,DDR and R ntelmann, WF. Half-list Vs.Full-Iist
discrimnation testing in clinical testing, in. R ntel mann WF.
and Associates: S x experinents on speech discrimnation
utilizing ONC nonosyl | abl es( Nort hwest em Uni versity)

Auditory Test No.6) J.Aud. Res. Suppl.2 (1964).

S lverman, S.R and Taylor,S. G The choice of hearing aids,
in,HDavis and S.R S |vernan (Eds&:?1 Heari ng and Deaf ness.
Holt, R nehart and Wnston (1960) apter 1I.

Singh, S. O oss- | anguage study of perceptual confusion of
pl osives in two conditions of distortion. J.Acoust. Soc. Arer.
40, 635- 656 (1966) .

Singh,S. and Black,J. W Study of 26 intervocalic consonants
as spoken and recogni zed by four |anguage groups.J. Acoust.
Soc. Aner . 39. 372-387 (1966) .

Sood, S. K Personal communi cation (1981).



(Viii)

Speaks, C. and Jerger,J. Mthod for neasurenent of speech
I dentification. J.Speech Hear. Res. 8. 185-194 (1965).

Speaks, C.,Jerger,J. and Trammel | ,J. Conpari son of sentence
identification and conversational speech discrimnation
score. J. Speech Hear. Res. 13. 755-767 (1970).

Stark, EW The nodified rhynme test as a test of speech
di scrimnation. J.Aud. Res. 12. 154-156 (1972).

St ephens, MM and R ntel mann, WF. The influence of audio-
nmetric configurations on puretone, warble tone and
NBN t hreshol ds of adults with sensorineural hearing | osses.
J. Aer . Aud. Soc. 3. 221-226 (1978).

Sticht, .G and Gay,B.B. The intelligibility of tinmne-
conpressed words as a function of age and hearing | oss.
J. Speech Hear. Res. 12, 443-448 (1969).

Snar nal at ha, K C The devel opnent and standardi zati on of
speech material in English for Indians. Unpubl.Mster's
D ssertation, Univ.of Mysore (1972).

Tillman, T. W, Carhart, R and Wl ber,L. A A test for speech
di scrimnation conposed of CONC nonosyl | abi ¢ words (Nort h-
western University Auditory Test No.4) Technical report,
SAM TDR- 62- 135, USAF School of Aerospace Medi ci ne, Aerospace
Medi cal divl sion(AFSO), Brvoks Al r Force Base, Texas (1963).

Tillman, T W and Carhart, R An expanded test for speech
discrimnation utilizing ONC nonosyl | abic words (North-
western University Auditory Test No. 6), Technical report,
SAM TR- 66- 55, USAF School of Aerospace Medi ci ne, Aer ospace
Medi cal Division(AFSC), Brooks Air Force Base, Texas (1966).

Tillman, T. W and Jerger,J. Sone factors affecting the spondee
threshold in normal hearing subjects.J. Speech Hear.Res. 2,
141- 146 (1959).

Tillman, T W and A sen, WQ Speech Audionetry,in, J.Jerger(Ed.)
Moder n Devel opnents in Audiol ogy. Academc Press Inc.(1973)
Chapter 2.

The Times of India;Drectory and Yearbook including WHO S VWHO,
GJain (Ed.) Tinmes of India Press (1979).

Tonning, F.-M Directional audionetry Il:The influence of
azimuth on the perception of speech. Acta. Qolaryng. 72,
352-357 (1971a).

Tonning, F.-M Directional audionetry Il1: The influence of
azimuth on the perception of speech in patients with
nmonaur al hearing | oss. Acta. ol aryng. 72. 404- 422 (1971b).

Tonning, F.-M D rectional audionetry IV: The influence of
azimuth on the perception of speech in aided and unai ded
patients with nonaural |oss. Acta ol ayng. 73, 44-52 (1972).



(1x)

Webster,J.C. Effects of noise on speech intelligibility
in, WDWrd and J.F. Fricke (Eds.) Noise As A Public
Heal t h Hazard. ASHA Reports No. 4. Proceedings of the
conference, Washi ngton D. C , June 13-14 (1968) 49-73.

Wi nrich, U Languages in Contact. New York: Li ngustic
G rce of New York (1954).

Wil leford,J. A Audiological evaluation of central auditory
disorders (Part |1 ). Maico Aud.Lib.Series VI, 1-4 (1969).

Wl lianson, D.G Functional hearing | oss: A Review Mico
Aud. Li b. Series 12,33-34 (1974).

kkhkkkkkkikikikik*k



APPENDI X |

A TEST OF ENGISH ABILITY

SECTION A
(1) Wite suitable articles in the blanks in the follow

1
2.

(1)

1.
2.

(111)

(V)

I ng sentences.

This is worst thing that could have happened.
M. Sankar is honest man.
Wite suitable prepositions in the blanks in the

fol | owi ng sentences.

He was born t he sunmer 1969.

She fell unconscious hearing the shocking
news.

Wite suitable pronouns in the blanks in the fol | ow

I ng sentences.

The children have gone for a holiday with
parents.

s this cycle ? 1've aeen you using it.

Wite suitable articles, prepositions or pronouns
in the blanks i | OWi ces.

The children are scared of hi mbecause
shouts at

The doct or has advi sed tolive
fruits alone as he found that she had
very bad |iver.

There are nunber of good films in Hyderabad

now. | want to see themall. To do that, | nust

see them at ~rate of one a da¥f Even t hen,
em

| am afrai d TRy M Ss sone t

Insert suitable articles, prepositions or pronouns
wher ever necessary—rﬁ—f?% offowi ng sentences.
e
Exanmple: M. Everest is/ highest peak in the world.

As there is lot of noney in bank thieves are
attracted by it.

| asked the teacher to explain me the new topic
I n Science.



The principal wants you to informas soon as you
arrive,

1.2

4. Tal king about the accident, she said she had seen
wi th own eyes.

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

SECTION B
(1) Insert the right formof the verb give in brackets
into each of the follow ng sentences.

1. He (go) there yesterday.

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

3. | nust (meet) the principal tonorrow

4. He (have) his teawhen |
(tel ephone) hi myesterday.

5 He (live) here since 1934.

(1) Put a ( 2_nark against all the sentences which
are granmatically correct and an (X) nmark agai nst
thoseé not grammatically correct.

1. Last year | wal k to school every day. / /
2. Last year | have wal ked to school
every day. / /
Last year | wal ked to school every day. / /
4. Last year | was wal k to school every
day. / /
5. Hari did not cane to class. / /
6. Hari has not cone to class. / /
7. Hari has not cane to class. / /
8. Hari does not cone to class. / /
9. Kanal was been sw nmng since
sunri se. / /
10. Kamal sw nmng since sunrise. / /
11. Kamal sw ns since sunrise. / /
12. Kamal has been sw nmng since / /

sunri se.



1.8
(111) Mke questions whose answers will be the follow ng
statenments. Use the words given in brackets to
begi n the questi ons.

1. The students like Science fiction. (Wat)

2. Hari has broken ny gl asses. (Wose)

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

SECTION C

(1) Read each sentence and decide if there is an error in
any underlined part. Wite the letter of the wong
part in the box. If there is no error wite D
(NE stands for '"NO ERROR)

1. An object nornal IBy becomes hoCt when place it

~_A
inthe aun. (NE) / /
D
2. Ranjit and his sister are studying in
A BT
sane school . (NE) / /
C D -
3. Bal u and brot her came to ny house | ast night. / /
(g A ° ¢
D

4. She does not know anyone who wor ks
in that office. (NE)

D [ 1
5. Wy did you gave himmy hook? (NE) [
A B C D
6. | did not been able to pay my fees yet. (NE) [ |
A B C D

7. It waa difficult for me to hearing
A B
t he speaker. (NE
gher. (49




8. The police conplain that cyclista sel dom
A B

observes traffic rules. (NE) )
C D

9. Mother asked to ny friends why they were
A B

| eaving so soon. NE /
g (_D)
10. | still do not understand that how a
t ' k (NEE5
st eam engi ne works.
B Ll
11. You will lose your purse unless you are not
A B
careful. (NE) /
C D
12. W searched everywhere but could not
A B
anywhere find the watch. (NE)
C D [
13. Afriend of her told ne that she has passed. (NE) /
A B C D
14. The Principal hinself nmust sign both the
A B
copi es of the application. (NE
p 2 PP (_EQ /]
15. | was sure he would loin this college although
he did not d A(NE
e did not do so.
C ‘_8 Il
SECTION D
(1) Select words fromthe list givento fill in the
bl anks in the sentences:
Li st of words:
IS what who al t hough
are when whom because
was wher e whose however
wer e whi ch t hat therefore
am whil e so that but
1. He left the place early he could reach hone

before sunrise.
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2. | thought he would join the college he did
not do so.

3. When | tel ephoned hi myesterday he told ne he
returningonlynext week.

4. are t he candi dat es are to be
interviewed today?

5. He does not have the needed qualifications.
he has been given a tenporary appoi htment.

6. the rains cane | ate, farners age hopeful of
a good crop.
(1) Rewite the follow ng sentences correcting

in them
1. He used to laughing at others.

2. How you open this gate?

3. He has left the college in 1973.

4. Can you tell how does it work?

5. Having booking the ticket nuch in advance, we enjoyed
a confortabl e journey.

6. The man whom | met himyesterday is the new warden.

SECTION E

Read each passage and the statements that followit.
Deci de whether each statement is true or false,  accor-
ding to the passage, and put a ( ) or a (X) in the box.

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

1. Rani wants to sell a scooter for Rs.7,000/- [ |/



2. Raju cannot inagine spending ao nuch noney
on buying a scooter.

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

4. Raju thinks that maintaining a scooter is
expensi ve.

(1) "hb!" said Julie's father. "It's not rlght
to keep a do |n aflat inthe mddle o
|thm for afewweeks. Then we
| have our omn house with a garden.

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

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

(111) When ny aunt, was young there was no el ectri-
city of running water “in the house. She used
to walk half amle everyday to fetch water
fromthe village well.

8. My aunt wal ks half a mle everyday.
9. She does not go to the village well now.
10. She usually fetches water fromthe well.
(1V) W lived in Hyderabad nmany years ago. W& were
there for four years. Then famTy nmoved
to Madras. W haven't been fo Hyderabad
since then.

11. W axe now living in Madras.

12. W& used to live in Hyderabad. /
13. W visited Madras fromHyderabad four years
ago. /

14. W lived in Madras for four years before
returning to Hyderabad.

15. W haven't visited Hyderabad for many years
now.




1.7
SECTION F

(1) beF the passage carefully and answer the questions that
ol | ow.

The frail man wearing a jibba and dark gl asses, and
carrying a walking stick, was afamliar figure all over
India. ~(ne day, people returning home fromGifices in
Madras were surprised to find himwal king along the road
to the Central Railway Station just |ike an ordinary nan.
There were surprised ooks and excited inquiries. People
asked one another, "Wy is he walking in this crowmd? It
could be dangerous." The man they were tal king about

was Chakravarthi Rajagopal achari, "the Chief Mnister of
Madras State. \Wen Rajaji, as he was popul arly and
affectionately known, was asked why he was going to the
station on foot, he had a sinple answer. had actual ly
cone by car. But the traffic jamnear the station had
forced the car to stop. He had to reach the station in
time, so he had got out of the car and was wal king. In
any case, he did not see any reason why he shoul d not

m? ?ha f?mgsteps even though he was the Chief Mnister

0 e state.

1. At what tine of day did people see Rajaji walking
on the road?

(a) early in the norning (c) at about 10.00 a.m
(b) late at night (d) at about 5.00 p.m ( )
2. \What information supports your answer to Question 1 ?

(a) He was carrying a wal king stick. ( )
b) He was wearing dark gl asses.
c) The road near the station was crowded.
d) people were returnln% hone fromoffices,
3. bhere were surprised |ooks and excited enquiries
ecause

(a) it was dangerous for amnister towalk in
a crowd. o ( )
b) Rajaji's train mght have been del ayed.
c) the Chief Mnister was wal king along the
road Iike an ordinary man. _
(d) the crowd had forced the Chief Mnister's car
to stop but he was facing the situation bravely.

4., Rajaji's reason for walking to the station was that

a) he Dbelieved in sinple Gandhian principles. ( )
b) he thought wal king would be nore effective
inthe traffic jam _
(c) his popularity depended on being close to the
conmon man. _ .
(d) the crowd was hostile and he would be safer in
the station



5.

1.8

" In any case, he did not see any reason why he
should not walk = = | " This statement indicates that

Rajaji felt mnisters should
a) always wal k and set an exanpl e. ( )
b) be prepared to wal k whenever it seened necessary.

c) walk on the steps of buildings, not on the roads.

d) help prevent traffic jans by not using big

official cars.

Find the word nearest in neaning to the word in
capital s which occurs in the passage.

FRAI L . a) fierce b) weak c) inportant d) sinple (

INQUIRIES: a) rumours b) slogans c) questions d) notices (
ACTUALLY : a) really b) usually c) earlier d) ?cﬂ den-(
ally

(
(
(
(



APPENDI X 11
A TEST OF VOCABULARY RANGE*

Here are sixty brief phrases, each containing one word
typed in capitals. Check the closest definition of each such
void. To keep your score valid, refrain, as far as possible,
fromw ld guessing.

1. DISI-EVELED appearance: (a) untidy, (b) fierce, (c) foolish,
d) peculiar, (e) unhappy.

(
2. aBAFFLINGproblem (a) difficult, (b) sinmple, (c) puzzling,
) long, (e) new.

(d

3. LEMENT parent: (a) tall, (b) not strict, (c) W se,
(d) foolish, (e) severe.

4. REPULSI VE personality: (a) disgusting, (b) attractive,
(c) normal, (d) confused, (e) conceited.

5. AUDACQUS attenpt: (a) useless, (b) bold, (c) foolish,
(d) crazay, (e) necessary.

6. AQ LE clinber: Sa) lively, (b) tired, (c) skillful,
(d) careful, st ubborn.

7. PREVALENT di sease: &a) dangerous, (b) catching, (c) child-
hood, (d) fatal, (e) w despread.

8. OMNQUS report: (a) |oud, {b) threatening, (c) untrue,
(d) serious, (e) unpleasant.

9. an INCREDIBLE story: (a) true, (b) interesting, (c) well-
known, (d) unbeliévabl e, (e) unknown.

good OCULI ST: (a) eye doctor, (b) skindoctor, (c) foot
Ctor, (e) bone doctor.

| | SUPERSEDE the ol d | aw (a? e
ties for, (c) take the place o

10. a
do
11. wi

—
— o —h

12. an ANONYMUS donor: (a) generous, (b) sti ?
known, (d) one whose nane is not known, (e ? rel uctant.

%

13. performed an AUTOPSY: (a) exam nation of living tissue,

b) examnation of a corpse to determne the cause of death,
c). process in the manufacture of optical |enses, (d) ope-
ra ion to cure an organic di sease, (e) series of questions
to deternine the causes of delinquent behaviour.
* Sel ection fromWRD PONER MADE EASY_bY Nor man Lew S, ty
|ght © 1978 by Norman Lew's. Reprinted by perm ssi on 0
Doubl eday & Conpany, Inc.



14.

15.

16.

17.

18.

19.

20,

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

2.2

an | NDEFATI GABLE wor ker: (a) well-paid, (b) tired,
(c) skillful, (d) tireless, (e) pleasant.

a confirmed ATHEI ST. (a) bachel or, (b) disbeliever in God,
gcg believer inreligion, (d) believer in science,

e) priest.

a LOQUAC QUS woman: (a) tall, (b) beautiful, (c) homely,
(d) sweet, (e) talkative.

a @lIBtalker: (a) snooth, (b) awkward, (c) Ioud,

(d) friendly (e) boring.
t o PH LANDER (az vvorkhr (b) rrakelovetriflinl?/
(c) save money, (d) be in doubt, (e) try unsuccessfully.
an (I:U.AR_di_fficuItK: ) unexpected, (b) insurnountable,
(c) pertaining to the eye, (d) real, (e) inaginary.
uestionabl e PATERNITY: (a) fat her hood, (b) truthful ness,
val ue, (d) know edge, (e) w sdom

qu
(c)

a NAIVE attitude; (a) unwi se, (b) hostile, (c) unsophisti-
cated, (d) friendly, (e) contenptuous.

| g i n AFFLUENCE:; (a) dirt, (b) countrified surroundings,
ear, (d) wealth, (&) poverty.

Y
c) f
re pl easant i n RETROSPECT: % % back view, (b) freedom
) acceptance, (d) leisure, {€) anticipation.

]

p

eal GOURMET: (a) teacher, (b) greedy eater, (c) vege-
ian, (d) connoi'sseur of good food, (e) antique.

52 o8 a2

0 STMULATE interest: (a) pretend, (b) feel, (c) |ose,
d) stir up, (e) ask for.

to
(
a MAGNANI MOUS action: (a) puzzling, (b) generous, (c) foolis!
(d) unnecessary, (e) W se.

a CLANDESTI NE neeting: (a) prearranged, fb) hurri ed,
(c) inmportant, (d) secret, (e) periodica

the APATHETIC popul ace; (a? made up of various national
st ocks, 6b} keenly vigilant of their rights, (c) densely
packed, (d) indifferent, uninterested, (e) prehistoric

to PLACATE his wife: (a) divorce, (b) nmake a gift to,

(c) make arrangenents for, (d) help, (e) change hostility
to friendliness.

VACI LLATE cont i nuousl y:

(c) inject, (d) treat, (se

a) av0|d (b) waver nentally,
) scol d.



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43. an

44,

45,

46.

47.

2.3

a NOSTALA C feeling: (a) nauseated, (b) honesick, (c) sharp,

(d) painful, (e) delighted.

feel ANTIPATHY: (a) bashful ness, éb; stage fright,
(c) friendliness, (d) hostility, (e) suspense.

be nmore C RCUVBPECT: (a) restralned (b) confident,
(c) cautious, (d) honest, (e) intelligent.

D

n | NTREPI D canpai gner: (a) fearless, (b) eloquent,
c) popul ar, (d) experience, (e) fampus.

—

APHAN(lJS material: (a) strong, (b) sheer and gauzy,
colorful, (d) expensive, (e) sl éazy.

TACI TURN host: (a) stln gener ous, ?c) di si n-
ned to conversatlon ‘C arn1ng, (e) gl oony.

&GN his friend: (a) accuse, (b) help financially,
lieve, (d) s?a%der (e) éi%cardp y

=2, 33
E T

g/\m Am
\/
% N

b
=Nl AL deformty: (a) horrible, (b) crippli
| ght r

ht, (d) incirablé, (e) occurring at o ?’

|
during

o ﬂv
—
j(/)

efinite NEUROSIS: (a) plan, (
t, (c) nental derangenent (d

e) physical reaction.

ook an UNEQUI VOCAL stand; (a)_indec ve, (b) wel | -
intentioned (c) unexpected, (d) definite, (&) dangerous.

VI CARI QUS enj oynent : ?a) compl et e, (b) unspoi | ed,
(c) occurring froma feeling of |d htification wth
another, (d) long continuing, (e) tenporary.

PSYCHOGEN C ai | nent: (d) incurable, (b) contagious,
(c) caused by the enotions, (d) intestinal, (e) imaginary.
ANACHRONQUS at tit ude: (a? unexpl ai nabl e, $b) religious,

gcg belonging to adifferent tine, (d) out-or-place,
d) unusual .

b) enotional nal adj ust -
) feeling of fear,

—+ A~ D
vi

his | CONOCLASTI C phase: (a) artistic (be sneering at
tradition, (c) troubled, (d) difficu e) religious.
a TIRO (a) domnating personality, begi nner,

f
(
(c) acconplished musician, (d) dabble
(

a LAOONCreply: (a) inmediate, (b)
and meani ngful”, (d)" unintelligibel]

SEMANTI C confusion: (a) relating to the neanings of words,
(b) pertaining to noney, (c) having to do with'the
enptions, (d) relating to nathenatlcs, (e) scientific.

(e) serious student.



48.

49. an

50.

ol.

52.

53.

o4,

99.

56.

o7.

58.

59.

60.

2.4
CAVALIERtreatnent; (a) c teous (b) hi gh-handed,

(c) negligent, (d) |ncorrp te, (e} expensive.
ANAVALQUS si t uat i on: (I a) dangerous, (b) intriguing,

(c) unusual, (d) pleasant, (e) Unhappy.

P(BTHU\/[lJS ch||d (a) cranky, (h) brilliant beyond his

years, sical |y weak, (d) i'lligitimte, (e) torn

after the deatyh of hIS f at her.

feel s ENERVATED: (a) full of ambition, (b) f of
strength, (c) conpléetely exhausted, (d) troub d, (e) weak.

shows true PERSPI CACI TY: ga} sincerity, (b) nental keen-
ness, (c) love, (d) faithtul ness, (e) [onging.

a SYOOPHANTI C attitude: (a) sneerin (bz unbel i evi ng,
(c) bootlicking, (d) surprising, (e? contenptible

GREGARI QUS person: (a) calm (b) conpany-Ioving
(c) untrust-worthy, (d) vicious, (e) self-sacrificing.

sufficiently PHLEGWATI C. (a) satisfied, (b) annoyed,
(c) high-strung, (d) emotionally calm () irritating.

CONSUMMATE scoundrel ; (a) repentant, (b pun| shed,
(c) perfect, (d) vicious, (e) unreformnable

an EGREA QUS bl under: (a) outstandingly bad, (b) slight,
(c) irreparable, (d) unnecessary, (e) hunourous.
CACOPHONY of the city: (a) political admnistration,

éb; crowded Iiving conditions, (c) cultural advantages,
har sh sounds,” (e) foul odors.

a PRUR ENT adol escent: (a) tall and gangli ng, sexual |y
| ong |nfg ) cI unsy and av\kword d%plnp ly~t ace

(e) “soft - spoke

UXORI QUS husband: (a} henpe cke ! (b) suspi ci ous

(c) guilt of |nf|de|t . (d) fondl’'y and foolishly doting
on"hi's w | ovesi c
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gr eyhound
school boy
I nkwel |
whi t enash
pancake
nmouset r ap
ear drum
headl i ght
bi rt hday

. duckpond

. si dewal k
. hot dog

. padl ock

. mushroom
. hardware
. wor kshop
. hor seshoe

. arnchair

APPENDI X

A D AD TCRY TEST W1

19.
20.
21.
22.
23.
24.
25,
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.

basebal |
stai rway
cowboy

| ceberg
nor t hwest
railroad

pl aygr ound
ai rpl ane
woodwor k
oat neal

t oot hbr ush
farewel |
grandson
drawbri dge
door mat

hot house
daybr eak

sunset



APPENDI X
NUAUD TCRY TEST NOUB, 6

FCRM A
LIST | LIST 11 LIST |11 LIST IV

1. laud pi ck base pass

2. boat room nmess dol

3. pool ni ce cause back
4. nag sai d nmop red
5. linb fall good wash
6. shout sout h | uck sour
7. sub white wal k bone
8. vine keep yout h get

9. dinme dead pai n wheat
10. goose | oaf dat e t hunb
11. whip dab pear | sai |
12. tough nunb search yearn
13. puff j uice ditch wfe
14. keen chi ef tal k such
15. death ner ge ring neat
16. sell wag germ peg
17. take rain life mob
18. fall wi tch t eam gas
19. raise soap lid check
20. third young pol e join
21. gap ton r oad | ease
22. fat keg shal | | ong
23. net calm | ate chain
24. jar t ool cheek Ki |
25. door pi ke beg hol e



4.2

LI ST | LIST 11 LIST 111 LIST IV
26. | ove m | gun | ean
27. sure hush j ug t ape
28. knock shack sheep tire
29. choi ce read five dip
(to read)
30. hash r ot rush rose
31. lot hat e rat cane
32. raid live voi d fit
33. hurl book Wre make
34. noon voi ce hal f vote
35. page gaze not e j udge
36. yes pad when f ood
37. reach t hought name ripe
38. king bought thin have
39. hone turn tell rough
40. rag chair bar ki ck
41. which | ore nmouse | ose
(or witch)

42. week bite hire near
43. size haze cab per ch
44. node mat ch hi t shirt
45. bean | earn chat bat h
46. tip shawl phone tine
47. chal k deep soup hal |
48. jail gin dodge nood
49. bum goal sei ze dog
50. kite far cool shoul d



APPENDI X V
CALI BRATI ON PROCEDURE

1. Pure Tone Calibration:

Cal i bration was checked for both intensity and the fre-
quency of the pure tones generated by the audioneter (Mdsen
OB 70 Ainical Audioneter).

1.1 Intensity Calibration:

Al'l intensity measurements were done when the audioneter
output was set at 70dBHL. The acoustic output of the audio-
meter was given through earphones (TDH 39 with MX-41/ AR ear
cushions) to a B and K condensor m crophone type 4144, which
was fit into aB and K artificial ear type 4152. The mcro-
phone was connected into a B and K pre-anplifier type 2616.
The signal was then fed into a B and K Audi o- Frequency (AF)
anal yzer type 2107. The SPL val ues at the corresponding
frequencies were noted. Wenever the difference between the
observed SPL value and the expected value (ANSI standards 1969)
was nore than 2.6dB, internal calibration was done by adj ust-
ing the presets in the audiometer. Thus the output |evels
of the audioneter was well within 2.5dBwth reference to
the standards.

1.2 Frequency Calibration:

The frequency of the pure tones were checked using a
Rodart 203 tinmer/counter. For this the electrical out-put
of the audioneter was given. The frequency generated was
very close to the frequency reading on the dial and the diffe-
rence between the two never exceeded 3%of the dial reading.



5.2
2. Calibration of Tape |nput:

Two di fferent neasurenents were done to check the cali-
bration of the tape input.

2.1 To check if there is any msmatch between the tape
output and the audioneter input, the follow ng procedures/
was used:

Four pure tones of frequencies 250, 500, 1000 and
2000Hz were recorded separately on a magnetic tape. For this
recording, the electrical output of a Beltone - 200C clinica
audi oneter was given to the tape recorder. The frequency of
the tones generated by the audioneter were previously checked
and were found to be satisfactory. The tape recorder used
for this recording was the same as the one used for data
col l ection (Sonnett ST480).

The tape recorder out-put was then given to the tap
I nput of the Madsen 0B70 clinical audioneter. The levels of
the 250, 500 and 2000Hz. tones were found to be within + 3dB
with reference to the | O00Hz. tone (at 70 dBHL). Al the
measurenents were done with the same set up as in section 1.1 .
Thus it was established that there was no m smatch between
the tape recorder output and the tape input of the audi oneter.

2.2 To check the tape output of the audiometer a speech
spectrumnoi ae was used. The noi se was recorded on magnetic
tape, using the sane tape recorder (Sonnett ST480). The el ec-
trical output of a Beltone 200C audi ometer was used for re-
cording the noise on the tape.



5.3

The tape was then played with the output being given
to the earphones (TDH 39 with MX-41/ AR ear cushions) through
the Madsen 0B70 clinical audiometer. The intensity dial
reading of the audioneter was 70 dBHL. The SPL val ue ob-
tained on the AF analyzer ( a procedure simlar to that des-
cribed in section 1.1 was enpl oyed) was 90 dBSPL, which is
in agreement with the ANSI specifications.

3. Earphone Frequency Response Characteristics:

Ear phone frequency response characteristics were checked
by using a B & K Beat Frequency Gscillator (B.F.Q) nodel
1022 and a B & K Level Recorder nodel 2305. The frequency of
the puretones generated by the B.F.O. was checked previously
wth a Rodart 203 timer/counter and was found to be satis-
factory. The electrical output of the B.F.O was given to
the earphones (TDH 39 with MX-41/ AR ear cushions) that were
to be used in the study. The earphone output was collected
by a B & K condensor mi crophone type 4144 connected to a
B&Kpre-anplifier type 2616. This was given to a B & K
Level Recorder 2305. The frequency-response of the earphones
was thus graphically recorded on recording paper QP 1124,

The frequency response characteristics of the earphones used
in the study are depicted in Appendix VI.
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APPEND X M1 |

Noise levels in the test roomwere as fol |l ows:

Cctave Level in
Fr equency dBSPL
125H 18
250Hz 21
500Hz 14
| O00Hz 12
2000HZ 11
4000Hz 11
8000Hz 12

G Scal e 33

kkhkkkk*



