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CHAPTER - |

| NTRODUCTI ON

A battery of tests yields response patterns
that are uniquely associated with danmage to various
sites of the peripheral auditory system However,
t hese conventional auditory tests elicit essentially
normal response patterns fromindividuals with dis-
orders of the higher auditory pathways (wllefford

1969).

Apparently, these conventional procedures,
because of their lack of structure and sensitivity
necessary for delecting central auditory |esions
(Beasley et al., 1972), and because of their sinpli-
city and excessive redundency, fail to be of any
val ue in diagnosing central auditory disorder (jerger,
1973). various neans of reducing this redundancy,
and enhancing their sensitivity to central auditory
i sions have been devel oped that include frequency

altered speech, dichotic listening tasks, and tenparal



di stortion of speech. Because of the conplexity
and neural redundancy of the central nervous system
measures of central auditory functionrequire stimuli

of a conpl ex nature.

One such procedure is to "conpress" the
speech signal tenporally, thereby reducing the comm
unication tinme. The tinme - conpresion reduces the
extrinsic tenporal redundancy of the normal speech
signal thence increasing the difficulty of the proce-
ssing task by the internally redundant nervous system
These inplication have been based upon the "Subtlety"

and "bottl eneck"” principles espoused by Jerger (1960).

The early devel opnent of an el ectro-nechanical
time - conpression/expansi on apparatus by Fairbanks
(Fai rbanks, Everitt, and Jaeger, 1954) and nore

recently of the Laxicon varispeech | (Lee, 1971)



has triggered a spate of investigations using tine

conpressed word lists (luterman et al ., 1966; stricht
and Gray, 1969 ; Beasley et al., 1972 ; Mki et al .,
1976 ; Manning et al ., 1977 ; Kurdziel and Noffsinger,
1973 ; Beasley et al., 1980) and sentantial stimuli

(Beasl ey and Shriner, 1973 ; Rudnick and Barry , 1974,

Freeman and Beasl ey, 1976 ; Beasley et al., 1980).

Data on intelligibility time - conpressed
speech have been reported for groups of normal chil d-
ren (Maki, 1974 Manning et al., 1975 ; Ochik et al.,
1976), and groups of children having various speech
and hearing disorders such as hearingl oss of cochlear
origin (Sticht and Gray, 1969; Mki et al., 1976),
aphasics ( Rudnick and Barry, 1974), articulatory
defective (Qchik and Cel schl aeger, 1974), and reading
inmpaired children ( Freeman and Beasl ey, 1976).

Groups of Aged - persons and persons with

known or suspected central auditory problens have al so



been studied (Lutermann et al ., 1966 ; De Ruyter
and Perrin, 1974 ; Kenkle and Bess, 1974 ; Barry and

Canter, 1975 ; Korabic, Freeman, and Church, 1976).

A nunber of investigations have been done
i nvol vi ng various tasks of conprehension (Fairbanks
et al., 1957, a and b ; Wod, 1965 ? Freenan and
Church, 1977), and intelligibility (Schw nrer et al .,
1971 ; Bratt, 1976; Schwartz and m kas, 1977) of

time conpressed stimnuli.

The use of time conpression as procedure in
central auditory test battery has grown out of the
need to detect subtle neurol ogical |esions which
may go unnoticed by the use of conventional pure-

tone and standard word di scri mnati on neasures.

| nvesti gations done using time conpressed
speech discrimnation tasks on non-native speakers
have beenfew These studies observe a definite

effect of linguistic factors on the perfornance of
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non-nati ve speakers. Language rel at edness, and fam -
liarity with and exposure to the | anguage have been

shown to influence results.

A study done by Ni kam Beasley, and Rintel -
mann (1976) on perfornmance of non-native speakers
on time conpressed speech discrimnation task shows
that |ndo-Dravidian and Spani sh speakers perforned
poorly on English test when conpared to Native Eng-
| i sh speakers. Moreover, the perfornmance of | ndo-
Dravi di an speakers was poorer overall than the
spani sh speakers. The questionarises whether this
poorer performance of |ndo-Dravidian subjects was
due to the foreign accent since they werefamliar
with the accent and had prior exposure, even though
acquired English in India. It is not known whet her
foreign accent had any significant effect on the
performance ; further, the tine conpressi on nay

have interacted with influence of foreign accent.



As Lane (1963) pointed out, by studying filtered and
masked |istening tasks, that the foreignaccent does
effect the out cene of results in difficult |istening

tasks by interacting with each other.

On the sane lines, it may be expected that
| ndi ans, who wer e not exposed to foreign accent of
the speechstimuli, will performpoorly when conpared
to I ndo-Dravidian subjects in Nikamet al. (1976)

st udy.

The present investigation was undertaken to
study the performance of young adults on a tinme com
pressed speech discrimnation measure. The test
stimuli used were sanme as those utilized by N kam
et al. (1976). This was done to study the influence
of foreignaccent on speech discrimnation and to see
if the same neasure could be adequately applied to
the Indian set-up—prior to using these stinmuli on

pat hol ogi cal groups of subjects.

The four lists of FormB of the Northwestern



University Auditory test No. 6 (NU-6) have been stan-
dardi zed el sewhere for young adults (Beasley et al.,
1972 ; Schwi mrer and Ki ntl emann, 1972; Beasley et al .,
1980). and young children (Manning et al., 1975

Beasl ey, Maki, and Orchik., 1976).

Need for the presence study

St andar di zed tests of central auditory dys-
function are not available in Indian set-up, other
than the performance-Intensity function for the Phone-
tically balance words (Pl - PB). This procedure
often fails to adequately " tax " the central audi-
tory system and the results are often influenced by
presence of a concomttant peripheral auditory problem

(Beasl ey et al.,1972)

Therefore a test is required that nmay be used
in Indian set-up and that will effectively delineate

t he central auditory problens.



Description of test Materi al

The Northwestern University Auditory test
No. 6 ( NU- 6 ) consists of four forns,each of them
having four lists. This is a nodification of earlier
NU - 4 test which included two lists of phonetically
bal anced words. The test was nodified to obtain al -
ternative fornms for clinical and research purposes.
Each list consists of 50 words randomy sel ected

under each |i st.

Vocabul ary Test: The vocabul ary test, devised by
lews (1968), was utilized as one of the procedures
for subject selection. The test consists of sixty
items nost of which are presented in a phrase form
The cl osest neaning to the word is to be chosen out
of five choices presented in the test. The |ist

covers a w de range of ward vocabul ary.

A test of English Ability: Developed at the centra
Institute of English as Foreign | anguage, is neant

to eval uate | anguage conpetancy in general. It



conprises of six sections each of which tests usage
of prepositions, pronouns and articles and gramrer
and conprehersion. This test was also utilized in

sel ection of subjects to ascertain |anguage abilities.

Though in the present study I|ndo-Dravidian
subj ects were used, the term"Indi-Dravidian" here-
forth refers to the subjects of only other studies
in discussion (e.g., Nikamet al., 1976) to which

the present study is conpared.

Sunmmary and statenent of the problem

Briefly, the purpose of this studywas two fold.
One, to study the performance of young adults an the
time conpressed speech discrimnation task, and, second
to study the influence of foreign accent on the per-
formance-in order tosee if the test can be used in

the Indian set-up.
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Answers to follow ng questions were saught in this
st udy:
1. Is there an effect of foreign accent on speech

di scrimnation of time-conpressed task ? and

i f yes, what ?

2. Is there a significant inprovenent in discri-

mnati on scores with increasing sensation |evel?

3. What effect does tine-conpression have on |iste-

ners' performnmance

4. I's there an interaction between time-conpression

| evel and sensation |level ?

5. Can the test be used in Indian set-up.

-000-



CHAPTER 2

REVI EW OF LI TERATURE

The sinplicity and excessive redundancy of
traditional neasures of audition, such as puretones,
wor ds and si npl e sentences have proved to be of 1|i-
mted value in the diagnosis of central auditory
di sorders (Jerger, 1973). Because of the conplexity
and neural redundancy of the central nervous system
measures of central auditory dysfunction require
stimuli of a conplex nature. Several investigations
have enpl oyed tenporally distorted speech signals,

t hereby reducing the tenporal and spectral redun-
dancy (Calearo and Lazzarone, 1957) and consequently
"taxing' the central auditory system One such proce
dure is to 'conpress' the signal tenporally, thus re-
ducing the comunication tinme. The time conpression
reduces the external tenparal redundancy of the nor-
mal speech signal thence increasing the difficulty

of the processing task by the internally redundant
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central nervous system These inplications have
been based upon the "subtlety" and "Bottl eneck"

principles by Jerger ( 1960).

One of the earliest experinental investigations
of tinme altered speech was done by Fairbanks, Guttman,
and Mron (1957 a, b). They reported on the rel ation-
shi p between conprehensi on of the factual details of
spoken nessages and the rate at which they were heard.
Time - conpression |levels of 0, 30, 50, 60, 70, and
100% wer e obtai ned using Fairbanks' el ect ronechani cal
conpressor. Results indicated that tinme-conpression

affects the factual |istening conprehension significantly.

In 1956, Bocca reported an audionetric
accel erated speech test using both words and sentences.
He believed that the test provided a neasure of eitheir
(a) reaction tine (i.e., the functional tinme of the
verbal i mage), (b) the speed of the transm ssion across
cortical synapses, or (c) transm ssion speed along the

audi tory pathways. Bocca found that normal subjects
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required an increase in presentation level to achieve
an articulationscore of 100% Simlar results were
obt ai ned by Bocca and Cal earo (1956) and Cal earo

and Lazzarone (1957)

The fundamental work on time-conpression
appears to be a paper by cal earo and Lazzaroni (1957)
who studi ed el derly individuals (70-80 years), and
patients wi th tenporal and extra-tenporal |obe tunours.
Their results indicated that the old age group was
nore affected than patients with intracranial tunours.
This mght he the result of gross neural changes
occurring throughout the auditory systemcentral and

peri pheral .

de Quiros (1964) carried out an exensive study
on accel erated speech audionetry in Spanish. Accelerated
speech tests were given to (1) 20 normal hearing persons,
(2) 5 conductive loss patients, (3) 10 cochlear |esion

persons, (4) 7 patients with presbycusis, and (5) 34
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sel ected neurol ogi cal patients (6 with retrocochl ear

| esions and 28 with central | esions).

Sentences with abstract and concrete neani ngs
were used for testing adults and children respectively.
The speeds used were 140 words per mnute (w. pm),

250 w.p.m, and 350 w. p. m

de Quiros found, as arule, that if the speed
of presentation was increased from140 w.p.m to 250
w.p.m (or, from250w. p.m to 350 w. p. m ), an increase
of 10 dB in the presentation |evel was required to
preserve the subjects |evel of performance. This

was considered to be normal .

The findings invariousclasses of cases studied
wer e anbi guous and conpl ex. Moreover, the procedures
enpl oyed by cal earo and Lazzaroni (195T) and de Quiros

(1964) were not wel | descri bed.

These and earlier studies by Garvey (1953)

an by Kl unpp & webster (1961 ; cited by Boul ke and
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Sticht, 1969) which used 'Faster-replay ' and ' Chop-
splice' of recorded naterial toaccelerate speech, failed

to evoke any interest anong researchers.

The chop-splice procedure involves chopping
of the recorded signal tapes nmanually into segnents
and then splicing back sone of the pieces, cutting
others off. This method permtted the experinenter
to very tenporal nature of signal w thout carring
undue dislortion of the frequency charactertictics.
However, although the chop-splicing has been used to
systematically vary the tenporal length of sanples it
has proved to the cunbersone and inefficient (Beasley

and Freeman, 1977)

Subsequently, the time-and frequency-altered
speech has been studied using Fairbanks' electro-

nmechani cal time-conpressi on expansi on devi ce.

The device consists of a nodified tape recorder
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whi ch records randomy selected signals obtained from
anot her tape recording on a tape on a continous basis

t hus conpressing the signal. The degree of tine - com
pression is adjusted by varying the rate of random
selection of signals to the recorded. The sanpling

of recorded original signal could occur anywhere wi thin
or between any linguistic segnent, and in this sense,

the portionselected (or discarded) was 'random'

More recently, Lee (1972) devel oped an el ectro-
nic time-conpresser/expander. The device is known as
"varispeech I." It is an inexpensive and portable de-
vi ce whi ch enpl oyes a snall tape recorder and a m ni -
conputer and works on the principle of the Fairbanks'
conmpressor. For practical purposes, the Lee (1972)

device " is the current state of the art"

The nost sophisticated nethods for tenporally

nodi f yi ng speech signals involve the use of digital com
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puters and speech synthesizers. These nethods however,
are currently in devel opnental stage end are extrenely
expansi ve conpared to other techni ques (Beasley and

make, 1976).

Current interest in the clinical application
of time conpressed speech dates back to a study by

Luterman, Wel sh, and Melrose (1966). The responses
of 18 Spani sh - Anerican war veterans to conpressed

and expanded PB word |ists were conpared to with the
responses of two control groups conposed of young hard
of hearing subjects and young normal hearing subjects.
The responses were obtained at two |evels of conpression
and expansion, 10 and 20% i medi ately after sticht and
Gray (1969) evaluated intelligibility of time conpressed
CID W22 words for 28 young and 28 ol d sensorineural and
normal hearing subjects. This investigation, which was
the first study of aged persons, used tine conpression

| evel s of 36, 46, and 54%at 40 dBre SRT.

Results of both the investigations indicated



18

that time altered speech was ineffective in differ-
entiating young and aged listeners, nor did it effect-
ively differentiate normal |isteners from persons with
sensorineural hearing inpairnents. These results

wer e questioned by Beasley and Maki (1976) based upon
the fact that the stinulus nmaterial enployed nay have
been too easy to allow for differentiation between

groups to occur.

Further, an inspection of data presented by
these investigaters shows that the hearing | osses were
mld and not necessarily a problem for the sensorineural
popul ation. The two studies al so enployed limted

sanpl e sizes and conpression | evels.

Nevert hel ess, the studies by Luterman et al.
(1966) and sticht and Gray (1969) provided the necessary
i mpetus to investigators to pursue studies of the tenp-
oral nature of the auditory processing for clinical

pur poses.
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The effect of tinme - conpressed speech on
the auditory discrimnation abilities of ninety - six
normal hearing young adults were studi ed by Schw nmer,
Beasl ey, and Zemin (1971), There were five conditions
of time conpression, 30%through 70%i n 10%st eps
presented at 8, 16, 24, and 32 dB SL. [|n anot her
study, Beasley, Schwi mmer, and R ntlenmann (1972)
presented the tine conpressed word |ists of FormB of
the Northwestern University Auditory Test Nunber 6 (till-
man and Carhart, 1966) to a group of 96 young adul ts
using the sane research paradi gm conpression |evels
and ssensation |levels as used by Schwi mrer et al . (1971)+
Resul ts of both the studi es, considered sepa-
rately, indicated that intelligibility was inversely
related to time - conpression ratio and directly rel ated
to sensation level. Noright ear left ear differences
were found. This is in agreement with the notation

that nonotic listening tasks ( as opposed to diehotic
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listening tasks) fail toreveal any clinically signi-

ficant ear effects.

Beasl ey et al. study al so poi nted out that high
ratios of tinme - conpressionas well as |ow sensation
| evel s serve to increase the interlist variability.
List 1Vwas found to be the easiest and list | to he

t he hardest.

Beasl ey, Forman, and R ntel mann (1972)
undertook to extend the data of Beasley et al.(1972)
to provide nornmative data for clinical use. They
obtained the data only at 40 dB sensation |evel (SL)

re: SRT, since inaclinical setting, 40 dB SL is often

utilized.

They presented the four lists of FormB of
NU - 6 tine conpressed by O through 70%in 10%st eps,
to 16 nornal hearing persons. The results incorporating
Beasley et al (1972) findings show that PB Man (90% i s

reached at 32 dB SL for all but 70%°ti ne-conpression,
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whi ch may not have reached PB Max evenat 40 dB SL.

Thehigherintelligibilityof time-conpressedsentencesrel ati
the time-conpressed nonosyllables results fromthe
redundant nature of the sentential stinmuli (Beasley

et al., 1980).

The above findings necessitate studies to
obtain normative data for various types of stimuli
that have been used, time—onpressed or otherw se, to
obtain auditory discrimnation scores. Wrking in
these lines, Schwartz and M kus (1977) attenpted to
standardi ze a tinme-conpressed version of nodified
rhyme test (MRT) introduced by Kreul Et al. (1968),

on a group of 60 nornal -hearing young adult [|isteners.

Modified rhynme test is a test of word dis-
crimnation in the formof a closed set task consisting
of six lists. A closed set fornmal has the advantage
of reduced subject bias associated with previous |in-

gui stic know edge, limted length of listening tine to
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famliarize subject with the test vocabul ary, and
requi renment of wittenresponses which mnimze exam ner

bias (Schwartz and M kus, 1977).

Stinmuli were presented at 0, 30, 40, 50,

60 and 70%ti ne-conpression |levels at 24 dBSL.

Results were conistant with earlier findings
for the Nu—6 test lists and denonstrated that word dis-
crimnation decreased as a function of increasing per-
centage of tine-conpression. Also, differences anong

the lists were found to exist at high levels of tine

conpr essi on;

Freeman and Church (1977) investigated the
ability of a group of normal young adults to recall and
repeat a set of tine-conpressed five-word first-order
sentential approximations. Four levels of tinme-conp-
ression (0, 20,40, and 60% were presented at four sen-

sation levels (16, 24,32, and 40 dB). The results
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denmonstrated that normal subjects arecapable of recalling
and repeating, without difficulty, four lists of the
five-word first-order sentential approximtion at
various |evels of time conpression. The authors propose:
" If it is true that many central auditory
processing inpairnents affect menory and
that auditory discrimnation errors may
be a by-product of, or co-exist with, an
auditory menory deficit, then a sententia
test which could nmeasure both of these

paraneters m ght have diagnostic and
clinical utility."

Far this reason, the authers used 'recall -

and-repeat' as responses from subjects.

The intelligibility of time-conpressed speech
has al so been reported to be influence by listeners'
previous experience, word famliarity and native |anguage
(Foul ke and Sticht, 1969; Henry, 1966 - cited by Foul ke

and Sticht, 1969).

To this effect, N kam Beasley, and Ri ntel mann

(1976) studied the performance of 70. Non-Native speakers
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of English on tine-conpressed versions of four lists

of FormB of NU-6 (sane as those used by Beasley et al .,
1972). The results obtained were conpared to the per-
formance of Normal hearing native English speakers of
Beasley et al. (1972) study. |Indo-Dravidian and Spani sh
Engl i sh-speaki ng subj ects were given experinental stinuli
at six tine conpression (0%and 30%through 70%in 10%
steps) levels at sensation | evels of 8,16,24, 32 and

40 dB SL.

I n support of earlier studies, it was found
that intelligibility decreased as the percentage of
time conpression increased, and as sensation |evel
decreased. The adverse effects of tine—eonpression
could be offset upto 60%Dby increasing the presentation

| evel .

A conparison of results to the study by Beasley
et al., indicated that the native speakers of English
performed better than did both the speakers of the

| ndo- Dravi di an and the Spani sh groups under nearly all
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conditions of time conpression and sensation |evels.
One of the things that this study points out is that
the linguistic background has definite effect upon

t he performance of |listeners on tine-conpression tasks.
So it seens conceivable that nornms on tinme—altered

speech tests may differ from | anguage to | anguage.

Nornms on time—onpressed speech tasks nmay
vary considerably far children owing to the greater
variability of results. Performance on tine conpressed
speech has al so been reported to be influenced by

chronol ogi cal age.

Thonpson (1973) presented 40 sentences, divided
into two granmatically based difficulty levels, to
children ranging in age from5.6 to 9.6 years. The
sentences were electro-nechanically time-conpressed.

She found that recall occuracy (terned conprehensi on)
i mproved as a function of increasing age, decreasing

sentence conplexity and increasing tinme-conpression.
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Her data suggest that while the slower rates assisted
the perceptual processing of the signal by the younger
children, the older children tended to performbetter
under the nore rapid rates than under the slower con-
dition.

King and Weston (1974) studied the ability of
children to recall electro-nechanicaily tine-conpressed
three-, five-, and seven-, word sentences. They found
that younger children had significantly nore difficulty
recalling sentences tine conpressed by 50%of the ori -
ginal tine than older children, particularly on the
| onger sentences. They suggested that younger chil dren,
unli ke ol der children, have not fully devel oped all the
necessary strategies used in the perceptual processing
of | anguage, and consequently they need the normal word
durations and interstinmulus intervals for accurate per-

ceptual processing.

Maki (1974) was the first one to study the
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di scrim nation performance of young children syste-
matically on two nmeasures of tine conpressed speech.

The word identification by picture identification

test and the phonetically bal anced Ki ndergarten(PBK-50)
lists were adm nistered to 60 normal hearing children.
Percent age correct scores inproved as age and sensation

| evel of presentation was increased and scores decreased
Wi th increasing time-conpression. Scores on the WPI
wer e consi stently higher and showed a smaller range

than the PBK - 50.

In a parallel study by Beasl ey, Maki, and
Qchik (1976) obtaining intelligibility scores on tine
conpressed versions of WPI and PBK-50, simlar results
wer e obtained. The use of WPI is therefore recommended
to be used with younger children whereas PBK-50 could
be used with older children. The closed nessage set
format of the WPI, unlike the PBK-50 which isopen-

nmessage set format, has been described as nore applicable



28

to young children and children who exhibit speech and

| anguage probl ens.

Children's performance has al so been studi ed
on time-conpressed version of half-list speech discri-
m nati on neasures (Manning, Shaw, Mki and Beasl ey,
1975), The necessity of shortened speech discrimnation
measure wth reduced testing tine is greater for child-
ren than for adults as children's task attentiveness
during testing tends to decrease nore rapidly than
adults. In the study by Manning et al., (1975) it
was indicated that half-lists of the PBK-50 can be used
effectively in the clinical testing with tine-conpressed
t ests.

Al ong the same |ines, Ochik, Estrada, Danko,
and Hol gate (1976) also attenpted to standardize tine
conpressed version of WPI on a group of Kindergarten-

age children.

The above studies provide normative bases for
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the use of time-conpressed speech as a neasure of
auditory perceptual processing. It has been stressed
that prior to be enployed clinically, the tenporally-
altered neasures nust be studi ed adequately and
evaluated with "non-normal ™, clinical groups of pop-
ulation. The findings should provide the basis for
conparati ve studies with pathol ogical subjects, as
wel | as normative data for future clinical diagnostic

pur poses.

Earlier studies of clinical populations had
restricted thenselves to the use mainly nmeasures of
nonosyl |l abic nature to patients with brain tunours,
and ol d persons (Bocca and Cal earo, 1963; de Quiros,
1964) and only recently have few studies dealt with

popul ati ons presenting clinically significant pathol ogies.

Kurdzi el and Noffoinger (1973) presented time-
conpressed (40 and 609 nonosyllables to seven patients

with tenporal |obe lesions and three with hem spherect ony.
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The results revealed that with 60%tinme conpression,

a breakdown of discrimnation in the ear contral ateral
to lesion occurred, in both groups of patiants. Break-
down was neither as frequent nor as dramalic with 40%

ti me-conpressed materi al .

DeRuyter and Perrin (1974) studied perfornance
of aphasic patients on tine conpressed nonsense syllable
pairs. Tine conpression did not have any effects on
aphasics discrimnation, it was reported. However,
Barry and Canter (1975) obtained contrary results when
they found aphasic subjects performance to be affected
on time conpressed (509 auditory conprehension task.

It may be noted that DeRuyter and Perrin (1974) study
used nonsense syllables and Barry and Canter used a

nore difficult and demandi ng conprehessi on task on which
aphasi ¢ subjects performed poorly. Thus the problem
faced by aphasics to follow tine-conpressed speech in

Barry and Canter study may he nore of a conprehension
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problemrather than discrimnation problem Further

investigations are required to validate this.

Dicarlo and Taub (1972) found that ol der
aphasi cs perform poorer than young aphasics on tine
conpressed material. Rudnick and Barry (1974) eva-
| uated performance of normal and aphasic children
an four-word first-and second-order sentential appco-
xi mations. On conparison of results. It was found
that stinmuli were perceived best by normals regardl ess
of rate of presentation whereas aphasics showed a de-

creased performance on tinmeconpressed neasures.

Konkl e and Bess (1974), and Kankl e, Beasl ey
and Bess (1977) studied the elderly individuals per-
formance on time conpressed nonosyllabic stinmuli. In
both the studies, the conclusion drawn was that the
perceptual process of aged persons appears to breakdown
as a function of increased tinme conpression ratio and

i ncreased age.

Over time, it has been repeated confirnmed that
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time conpressed speech is effective to differentiate
bet ween young and aged |isteners, in that the perfor-
mance of aged persons has been observed to be poorer
(Bocca and Cal earo, 1963; deQuiros, 1964; Sticht and
Gray, 1969; Dicarlo and Taub, 1972; Konkl e and Bess

1974; Konkle et al., 1977).

The detrinmental effects of tine conpression
upon the speech discrimnationscores of aged persons
have beenattri buted to changes in the central and peri -

pheral auditory processing nechani sns.

Kurdziel et al, (1975) reported a study of
ti me-conpressed speech using noise-induced hearing |oss
patients. The results obtained were commensurate with
t he data obtai ned on normal hearing |listeners. However,
the subjects denonstrated affect of reduced dynam c range
inthat the intelligibility was poor at all sensation
| evel s irrespective of tinme conpression when conpared
to normal discrimnation neasures. The authors therefore
conclude that the testing using tine—onpressed speech

shoul d be done various sensation |evels. They further
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recommend that time conpression levels of o, 40, and

60%be utilized for clinical purposes.

| n anot her study, Kurdziel et al., (1976)
presented data on 31 patients with known unil ateral
cortical lesions involving the tenporal tobe;subjects
were 15 patients with diffuse and 16 with discrete
right or left tenporal |obe lesions resulting from
surgery. In the diffuse |esion group, subjects scored
poorer in the ear contralateral to the lesion and al so
showed significantly greater difference scores between
0% and 60% tinme conpressionas conpared to the ipsilateral
ear. In the discrete tenporal |obe |esion group, ear
differences were mnimal. The investigators concl uded
that the time conpressed tests were useful in detecting
di ffuse hem sphere | esions but were not particularly

effective in detection of discrete tenparal |obe | esions.

Snow et al. (1977 ; cited by Beasley and Freenman,
1977) denonstrated the effectiveness of the use of tine
conpression in the detection of tenporal |obe insult due

to cerebrovascul ar accidents. Using a neasure of synthetic
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sentence identification with Ipsilateral (SSI - ICM)
and contral ateral (SSI-CCM conpeting nessage and the
performance intensity function for phonetically bal anced
words (PI-PB), only mnimal or no differences were found
between the two tasks. The time conpression scores were
substantially reduced on the central ateral ear conpared
to the ipsilateral ear, especially at 60%ti me-conpre-

ssi on.

St udi es using groups of hearing inpaired in-
di vi dual s have shown that at each | evel of conpression,
t he hearing-inpaired group had | ower mean performnce
scores, particularly under the higher tinme conpression
condition,. Further, PB Max was found to occur earlier
under the |ower conpression conditions but continued
to inprove as a function of increasing sensation |evel

under higher tinme conpression conditions.

Kurdziel et al., (1976) presented several
illustrations to support the inportance of obtaining
an optimumintelligibility score when enpl oying timne-
conpressed speech with hearing inpaired persons. GCene-

rally, the difference in discrimnation scores between
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0% and 40%time conpression for hearing inpaired sub-
jects was about 10 to 15%conpared to |l ess than 3%

difference for normal hearing subjects.

Ti me- conpressed speech tests have been used
with children who exhibit various types of |earning
and communi cative problenms. It is a useful tool in

the study of auditory perception in children.

Orchi k and Qel schl aeger (1974) adm ni stered
the word intelligibility by Picture identification
Test, time conpressed by 0, 30, and 60%to 48 children
with articulatory defects. The children with nmultiple
articulation errors denonstrated a devel opnental lagin

the ability to process tinme-conpressed speech.

Maki et al., (1976), using the WPI stimnuli
time conpressed, evaluated performance of normal and
hearing inpaired children in terns of response accuracy
and nean reaction time. For the hearing inpaired group,
di scrimnationscores were | ower, and response tines |onger

than normals. The intelligibility at each level of tine
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conpression was significantly affected by the degree
of hearing loss. The difference scores between 60%
and 0% tinme conpression consistently ranged between

10 to 15%for all hearing-inpaired subjects regardless
of degree of hearing | oss. Thus, these investigators
recommended that difference scores between 60%and 0%
ti me conpression should be need to interpret data on

hearing inpaired subjects.

Freeman and Beasley (1976) investigated the
performance of a group of normal reading and readi ng-
inmpaired children on tine-conpressed version of
sentential approximations and WPl test presented with
and without pictures. The results suggested that the
reading inpaired children could be differentiated from
the normal readers by scores on these neasures and by

the different types of errors nmade by the two groups.

Freeman and Beasl ey suggest the use of 0% and
40%tinme conpression levels for clinical diagnostic

pur poses when using sentential approximtions.
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More recently, Manning, Johnston, and Beasl ey
(1977) performed PBK-50 time-conpressed tests on 20
chil dren di agnosed as havi ng auditory perceptual dis-
orders. Results indicated that these children perforned
equally well at both 0 and 30%tine conpression. Per-

formance decreased significantly at 60%

Several studies using various clinical groups
are currently underway at various clinics (Beasley, 1980),
Most of the investigations till date have only provided
limted data and further research is required. The
group nmean discrimnation scores at the various |evels
of time-conpressions-used in various studi es-have been
reported to differ considerably, probably as a result

of procedural and popul ation differences.

However, the difference scores between 60% and
0% tinme conpression have been found to be consistently
simlar for the variouspathol ogical groups, and consider-

bly greater than those found for normal hearing subjects.

Thus, this consistency of difference between
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0 and 60%tinme conpression for pathol ogi cal groups
over various studies suggests that the difference

scores may prove to be nore useful clinically than
t he sinple percentage correct scores at each tinme-

conpression | evel.

The use of both nonosyllabic and sententi al
stimuli have their limtations. On one hand, where
t he nonosyllabic stinuli fail to fully assess the
central auditory processing, the sentential stinuli
are conplicated by such factors as word famliarity,
| ength, and senmantics and syntacties. Testing with
sentantial stimuli also involves nmenory influences
and only careful interpretation can tell about the

exact nature of problem

de Quiros (1964) listed sone of the sources
of error in the tinme conpressed speech test. They
i ncl ude:

1. Attention and nenory span:
2. Patient's sensory response;

3. Effects of |esion;
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4. Patient's social, educational, and
I i ngui stic background; and
5. Experience and training of the

audi ol ogi st.
Thus, the interpretation of time-conpressed
speech test results involves the skillful judgenent of

t he audi ol ogi st considering all these factors.

The determ nation whether or not time-conpressed
speech test will ultimately he a part of the diagnostic
test battery used by audiologists is subject to future
research. Wth the recent increased interest in the
nmeasures of central auditory processing, the future

seens prom sing.



Chapter 3

VETHODOLOGY

Thi s study was conposed of two experinenta
conditions one involving the presentation of tape
recorded four lists of FormB of the Northwestern
University Auditory test nunber six (Nu-6) to a group
of listeners and the record involving presentation of
sane four lists of formB of NU-6 which were tinme-conp-
ressed by 60%to another group of listeners. Each
group consisted of 20 listeners with equal sex and
ear ratios. All of themspoke english as their second

| anguage.

Subj ect s

Forty normal hearing young adults, ranging
in age from1l7 years and 8 nonths to 23 years and
8 nonths with a mean age of 20 years, froma university
popul ati on served as subjects for this study. Each

subj ect was required to;

1. have normal hearing in both the ears at octave
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intervals from250 Hz to 8000 Hz (re: ANSI, 1969)

2. Undergo a speech reception threshold (SRT)
testing for the test ear with the central Institute

fer the Deaf (A D W1 spondaic word |ist (see Appendix 1)
The words were tape recorded by a trained nal e speaker

(f° = 95 Hz) who spoke general American english. The

SRT was obtai ned using the procedure described by

Tillman and dsen (1973). The nean SRT was 9.5 dB

(range: 3 to 19,dB).

3. Have had a m ninmumof five years exposure to,
and experience in, spoken English. This however was a
gross criterion to ascertain that the subjects had suffi -

ci ent exposureto spoken engli sh.

4. Pass"a test of vocabulary range " (Lewi s, 1968).
The test was used to evaluate afairly wi de range of
range of vocabulary itens (see Appendix I1). The scores
obtained on the test ranged from14 (23% to 48 (80%
with a nean of 26.0 (43.4% out of a possible sixty

poi nts, passing narks being 20%
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5. pass " a test of english ability" (ClEFL, 1980).
This test consists of six sections which eval uate usage
of grammar, of articles, prepositions, and pronouns

( see Appendix I'l1). The scores obtained on the test

ranged from71. 0%to 93. 5% ( M=82. 78% .

Experinental Stinuli.

The stinuli used in this study were the four
lists of FormB of Northwestern University Auditory
test nunber 6 (Tillman and Carhart, 1966). The sane
stimuli as those utilized in Nikamet al. (1976) study.
Each listis conposed of 50 neani ngful nonosyl |l abic
consonant - nucl ues- consonant (CNC) words that have been

phoneti caly bal anced (see Appendix 1V)

The four lists were tape recorded at nornal
conversational speech level by a trained white Anerican
mal e speaker ( fo= 95 Hz) who spoke General Anerican
English (Rintelmann et al., 1974). A copy of each |ist,
time-conpressed by 60% using the fairbanks el ectro-

mechani cal tinme-conpress&on/ expansl on asparat us
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(Fairbanks et al., 1954), was al so obtai ned.

Cal i bration

For the purpose of calibrating tape input of
t he audi oneter, recordings of 500 Hz, 1000 Hz, 2000 Hz
and speech spectrum noi se were obtained on the tape at
60 dB HL, then this tape recordings were played through
t he audioneter tape channel and neasurenents of inten-
sity variations made. They were found to be within
perm ssible [imts of variability (+ 4 dB)+ The linearity

was al so checked (Kankle et al ., 1981).

The tape recorder output response and audionetric
calibration for tape input were done using Bruel and Kjaer
audi of requency anal yzer type 2107, condenser m crophone

type 4144 and artificial ear type 4152.

The audi oneter calibration was checked daily

prior to beginning testing.

Tape recordi ngs were played on a high speech
Bruel and Kjaer |evel recorder type 2305, and the inten-

sity peaks of each presentation were averaged for each
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tape separately. The calibration tone of 1000 Hz was

then recorded at equivalent |evel on each tape.

Presentati on Procedure.

Forty subjects were divided into two groups
corresponding to the two tine conpression conditions
of 0 and 60% One group of subjects received the con-
trol stimuli of 0% tine conpression and the othergroup
was presented with 60%tine-conpressed word lists. There
wer e an equal nunber of nmale and fermale |isteners in
each group. And anequal nunber of right and |eft
ears were tested for mal es and fenmal es under each group.
Therefore, under 0%time-conpression, as also under 60%
ti me-conpression/ condition,right ear was the test ear
for five males and five females and |left ear for the

other five males and five femnl es.

Sel ection of a subject to a group, selection
of the test ear, and the testing paradigm were al

all randomy carried out for each subject.
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There were five sensation |levels in the study:
8, 16, 24, 32, and 40 dB (re: SRT). Each subject was
presented with the four lists of formB of the NU- 6.
Each list was presented at one of the five sensation
| evel s. Thus, there were only four sensation |evels
used for each subject. The presentation order of the
lists, and the sensation |evels were counterbal anced
to avoid possible order effect and effect of sensation
| evel presentation. In this way, since only four out
of five sensation levels were used for each subject,
there were sixteen discrimnationscores obtained under
each of the five sensation |levels for a group of twenty

| i st eners.

The standard set of instructions given to

each subject were as foll ows:

" Youw |l be hearing to a series of
si npl e neani ngful vords spoken in foreign
accent. Each word is preceded by a

carrier phrase ' youwll| say ..... YA
that you have to do is to wite the word

down (on a sheet of paper) in the nanner
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convinient to you, if you do not hear

wel |l the word, try to guess it; and

if you do not still succeed, |eavea blank

space and go on to the next word.

You

will be listening to four lists of fifty

words each. The audibility of each |ist

will vary. You are not to bother about

spelling, i.e., if there are words that

can be spelt differently but sound the

sane (honmophonous wor ds), you may write

any one spelling: Are you ready

Each subject was tested individually in a sound

treated test chanber with the experinenter seated in an

adj acent control room The anbient noise in the testing

roomwas sufficiently low so as not to interfere with

testing even at the |owest sensation |evel,

di x V) .

(see Appen-

During the testing session, first a conventi onal

puretone air-conduction test was gi ven. Next,

the CID W

spondee word list was admnistered to the test ear only
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and SRT obtained using the procedure described by

Tillman and A sen (1973).

The experinental stinuli were then presented
to the subject via a Sonnet tape recorder coupled with
a Mai co di agnostic audi oneter nodel MA 22. The subject
heard the stinulus words through a TDH 39-10Z ear phone
nmounted in MX 41/ AR cushion. The frequency response
characteristics of the earphone were flat in the fre-
guency range of 505000 Hz writeen responses were obtained
fromthe subjects and anal yzed. A rest period was given
bet ween the presentation of each word list. The whole
testing procedure was conpleted in a single session which

| asted one hour.

Dat a Anal ysi s.

There were 16 scores under each sensation |evel
for each group (8 right ears, 8 left ears) and 20 subjects
for each of the tine conpression levels (10 right ears, 10
left ears). Witten responses were converted into percen-

tage correct scores for each of the subject.
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The effect of tinme-conpression on percentage
correct scores obtained by each subject was studied
Interactive effect of tinme conpression and sensation

level on intelligibility was al so studi ed.

A conparison of the results obtained in the
present study was made to an earlier study by N kam et al .,

(1976) andot her contenporary studies.

Appropriate statistical neasures were applied
to arrive at neaningful results and the results were

di scussed.

-000-



Chapter 4

RESULTS

The subjects' responses were anal yzed and
converted into percent correct scores. The nmean per-
cent scores for the right and left ears were essentially
equi val ent under both 0 and 60 percent tine-conpression
conditions - and thus the data were conbined and sub-

jected to statistical analysis.

Mean percent correct scores and standard de-
vi ati ons under each percentage of tine—onpression, at
various sensation |levels wereconputed as shown in Table 1
The articulation - gain functions for both the tine

conpression conditions are showm in Figure 1. The data

was subjected to F - statistics in testing the significance
of the variance that could be attributed to the two main
effects of tine conpression and sensation | evel, and the
man interaction. The results of towway ANOVA are shown

in Table 2.
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Ef fect of tinme-conpression:

The nean percent correct score, collapsed over
sensation | evel, under 0% tinme-conpression condition was
75.75 percent correct and that under 60%condition was
61-4 percent correct (Table 1). These results indicate,
as can be seen fromFig. 1, that the subjects perforned
better under 0%condition. However, an statistical
analysis, this effect of tinme-conpression was found to
be not significant; though the results show a general
trend that follows findings of earlier studies (Beasley

et al ., 1972; Kankle et al., 1977; Beasley et al., 1980).

Ef fect of Sensation Level ;

A reference to Figure 1 indicates, apparently,
that as the sensation |evel of presentation is increased,
the intelligibility performance also increased. The in-
telligibility perfornmance al so increased. The nean percent
scores at 8 dB sensation level were 64.87 and 49. 75 percent
correct at 0 and 60% tine conpression respectively ; and

t hoseat 40dBsensati onl evel were82. 62and 72. 5 per cent
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correct respectively. The slopes of the articulation
curves conputed between 8 and 16 dB sensation |evels
for the two tine-conpression conditions ( 0 and 60%)

were 0.86 and 0.81 percent correct per decibel increase.

This apparent increase in perfornance with
I ncreasi ng sensati on | evel was however insignificant

onstatistical analysis.

Ti me- Conpr essi on X Sepsation Level

The maxi numdi scrimnation score (PB-Max) is
reached at 32 dB sensation |evel under 0%°€ti ne-conp-
ression condition; whereas under 60%condition slight
| nprovenent in score can be observed upto naxi mum sen-

sation | evel .

-0o-



T
1
} 3
1 e
mEs
—.m zaa
|
H
T un
i WEE
NSeE N
AN

]

e
TTTT

T

T
11




Tabl e 1. show ng the Mean percent correct scores and
Standard Deviation (SD) at various sensation
| evel s for the two time-conpression conditions.

Senation | evel Ti me- conper ssi on
(dB) 0% 60%
X(% SD( % X(% SD(%

8 64. 87 6. 40 49. 75 6. 57
16 71.75 7.20 56. 25 5.31
24 78. 37 7.87 63. 87 9.28
32 81.12 8.91 64. 62 8.44
40 82. 62 7. 36 75. 20 6. 04

Tot al 75.75 — 61. 40 —




Table: 2 Results of Two-way Anal ysis of Variance (ANOVA) for the nmain

effects of time-conpression and sensation | evel.

. Sum of Mean sum
Source of Vaiiance df Squar es of squares =
ratio
Col umm not
('Ti me- conpr essi on) 1 8820. 9 8820.9 2.02 signi ficant
Row not
(Sensation | evel) 4 9054. 35 2263. 58 0. 520 si gni fi cant
( A S 4 266. 35 66. 58 0.015 ot
Ti ne conpression X Sen- : . ) N
sation |evel) signi ficant
Error 150 652638. 4 4350. 9 - -

Tot al 159 670780. 0




Chapter 5

DI SCUSSI ON

This study denonstrates results contrary to
the earlier studies in that the significant inverse re-
| ationship between intelligibility and time-conpression,
direct relationship between intelligibility and sensa-
tion level, and the tine—onpression X sensation |evel,
interaction were not observed. It is difficult to
make direct conparison between present study and ot her
studi es because of the difference in subjects. Wile
this study attenpts to study how non-native listeners
performon a tinme-conpressed speech discrimnation task,

others nostly studied native |isteners.

Effects of Ti ne-Conpression

Earlier studies, using both normal (Beasley
et al., 1972; N kamet al ., 1976; Beasley et al., 1980)
and clinical groups of subjects (Kurdziel et al. 1975;
Manning et al., 1977), have denonstrated that as the
| evel of tinme-conpression was increased, the discrim-

nation performance decreased significantly. The present
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study, al though observed this trend, found it to be in-

significant.

The lack of this significant effect could

be attributed to a nunber of factors. The tine conp-
ression is neant to reduce the external redundancy of

the stimuli. This reduction in redundancy may not be

of any inportance to the non-native |listeners, since

to begin with, under normal conditions, the non-native
listeners may not make use of all redundancy cl ues,

On the other hand, the Native speaker habitually utilizes
all these clues and witholding these clues will adversely

effect their performance.

The assunption is that the extrinsic redundancy
of stinmuli helps the listener in perceiving stinuli.
This may he true for the native speakers, the non-native
speakers nmay not be able to take advantage of this re-
dundancy. This may be because of the variations in
nunber and sequenci ng of words and because the |anguages

differ in the linguistic contexts at different |evels.
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A conparison of this study can be nade with
the Ni kam Beasley, and Rintel mann (1976) study (figure 2).
In contrast to the present study, N kamet al., (1976)
study investigated the intelligibility of tinme-conp-
ressed CNC nonosyl | abl es using English knowing |isteners
whose native | anguages were Spani sh or | ndo-Dravidian,
but who had been exposed to general Anerican dialect.

The etinmuli used were sane in both the studies.

Anmong other factors, famliarity and experience
with the dialect in which the nessage is spoken, and nessage
famliarity have been denonstrated to influence speech
discrimnation ability (Lane, 1963). Therefore, the
| ndo-Dravidian |listeners of the Nikamet al., study were
expected to performbetter than the subjects in the present

st udy.

A conparison of results indicates that, as
expected, the performance of |ndo-Dravidian group was
better than the group of subjects in the present study

under 0% ti me-conpression condition. But subjects in
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the present study perforned better than the Indi-
Dravi di an group under 60%condition. The mean percent
correct score obtained by Indo-Dravidian listeners in

Ni kamet al ., study under 0%condition was 85. 2%correct,
conpared to 75. 75%correct in the present study. The
mean percent correct scores under 60%condition were

51.1 and 61.4%correct for the two groups respectively.
Native listeners (Beasley et al., 1972) however perforned
better than subjects of present study at both time-conp-

ressi ons.

The Indo-Dravidian |isteners, being nore
accustonmed to the Ceneral American dialect of the speaker,
shoul d have perfornmed better under time-conpression.
Assum ng that foreign accent does not have any effect upon
the intelligibility for non-native speakers. Still the

performance of the two groups should have been identical.

This disparity cannot be accounted for sinply
but for the reason that probably the ward lists were fam -
l[iar to the subjects in the present study, thus enabling

themto performbetter. This explanation, however, doesnot
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seem pl ausi ble. A nore acceptable reason woul d be that
the subjects in the present study bel onged to a sel ected
group of university population. The subjects in the
present study were those enrolled in professional courses
at graduate or post-graduate levels. On the other hand,
subjectsin the Ni kamet al., study belonged to diverse
educati onal backgrounds. To this effect, Watts (1971)
reported that Arny officers with higher education per-
formed better than the non-conm ssioned officers who
had | ess than col | ege educati ononti ne-conpressi ontasks.
But if we accept these reasons, than, why did the sub-

jects in this study performpoorly at 0% tine conpression ?

For this, it may be reasoned, as woodcock and
Cark (1968; in Manning et al., 1977) pointed out, that
when speech is presented at a rate slower than an indi-
vidual s optinmum auditory processing rate, extraneous
variables are apt to interfere with the processing of
the primary signal. Moreover, it was personally felt

by many subjects under 0% tinme conpression condition that
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" the rate of speech was nmarkedly slow. " In fact,

the recorded material at 0%was presented at a rate
slower than that to which subjects of present study

are accustoned. This " slowrate" could have brought
sane extraneous variables into effect thus resulting in
performance decrenent at 0% ti me-conpression condition
In general, the Indian |anguages and Engli sh spoken

in India, are spoken at a faster rate (Bharadwaj, 1979).

| naddi ti on, there are studies that support
the notation that various forms of signal distortion
have limted effect upon non-native speakers when conp-

ared to native speakers (Rouse and Tucker, 1966).

Johnson and Friednman (1971) found that the
ti me-conpressed secena |anguage stinmuli were |essseverely

affected in bilinguals.

Theref ore, where on one hand, the perfornmance
at 0% is adversely affected by certain factors, the per-

formance at 60%is facilitated, on the other. This in
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effect, closes down the gap between performance at 0%
and 60% thus rendering the main effects of tinme-conp-

ression insignificant.

As it stands out, therefore, it may be stipu-
lated that the performance of subjects in the present
study coul d have been better if the rate of recorded
nmessage presentation was faster. Sone of the studies
lend support to this effect when they report that the
performance of subjects either renmai ned some or "actually"
inproved at a tine-conpression ration of 30% conpared
to their performance at 0% (Beasley et al., 1972 ? beasl ey

et al., 1976).

Sensati on | evel

A nunber of studies, including those with

clinical groups (Kurdziel et al., 1975 ; Mannin et al., 1977;
Konkl e et al., 1977), have reported that the discrimnation
scores inproved with increasing sensationlevel. Though

this trend was observed in the present study, it was found
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to be insignificant. The sloped of the articulation
function when conputed between 8 and 16 dB sensation

| evels were found to be 0.86 and 0.81 percent per dB
increase in presentation level at 0 and 60% tinme conp-
ression conditions respectively. The slopes are nuch
flatter than those obtained by Nikamet al. (1976)

for the Indo-Dravidian group (1.48 and 1.51%dB at O

and 60% respectively).

The results of 0% tinme-conpression condition
are conparable to those obtained by Malini's (1981) study
which utilized formA of NU-6, recorded by an Indian nmale
speaker. As expected, the overall performance of Malini's
subj ects was Better than the performance of subjects in
present study. On closer observation, it was found that
at | ower sensation |levels, the performance of subjects in
present study was better, whereas at higher sensation
| evel s, the subjects in Malini's (1981) study perforned

better.

This, and the previous findings of |ess steeper
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articulation functions, indicates that subjects in the

present study did not show a proportionate hike in dis-
crimnation scores with increasing sensation |evels.

Al t hough, their performance was better at |ower |evels,
they could not extend it proportionately to the higher

| evel s.

A simlar trend is observed when we conpare
par f ormance of Indo-Dravidian and Spani sh speakers (Ni kam
at al., 1976) to the performance of native speakers (Be-
asley et al., 1972). The articulation curves of Spanish
and Native speakers, which arevery cl ose at |ower sensation
| evel s, tend to diverge at higher levels-with native

speakers showi ng markedly better performnce.

It appears that certain linguistic constraints
i nposed by the foreign accent or lack of famliarity,
which restrict the individual's performance, cannot be
overcone by increasing the |evel of signal presentation

Probably, during the assessment of non-native speakers,
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hi gh sensation levels fail to provide any positive,

addi tional clues to enhance intelligibility

Ti me- Conpressi on X Sensation level Interaction

The performance decrenment at high | evels of
ti me—eonpressi on can be offset by increasing the sen-
sation level. This interaction was not observed in
the present study. Since no significant inprovenent
in intelligibility occurred in relation to sensation
| evel interaction does not occur, where on one end,
the tinme conpression hapered the intelligibility per-
formance, the increase insensation |evel, on the other
end, could not overconme the linguistic restrictions
i nposed by foreign accent and other linguistic factors
to cause on increase in intelligibility scores. The
sensation |level increase proved ineffective and thus

i nteraction occurred.

Atypi cal results have beenreported in dichotric
i stening tasks also for which no explanation other than

i ndividual differences is given (Barter and Berlin, 1975).
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The results of the present study are conp-
licated by the interactive effects of tine conpression

and foreign accent and any concl usions are unwarranted.

VWi le this study denonstrates the influence
of foreign accent, presumably, and tine conpression,
it stresses the fact that neasures of speech discrim -
nation should be used with caution while testing non-
native speakers and that interference by certain factors,
as foreign accent, results in anbiguous findings. It
shoul d be noted that as the conditions become nore
difficult, score variability and anmbiquity of results

is apt to increase (Beasley et al., 1976).

It is necessary to obtain normative data
usi ng standard clinical procedures. It is inpertive
that further investigations enploying standard stinuli
and clinical procedures be carried out on normal as well
as various clinical groups. The acquisition of such
data is necessary in order for the tinme conpressed speech

stimuli to be used validly and reliably in clinical findings.

- 000-



SUMVARY AND CONCLUSI ONS

This study reports on the performance of forty
young adults on time-conpressed version of four lists of
formB of Northwestern University Auditory test nunber 6

recorded in foreign accent. The study ainmed at:

1) analyzing the influence of foreign accent on performance
of listeners who have not been exposed significantly to it,
and 2) establishing a pattern of performance of subjects to
see if the test can be used in Indian set-up. Tinme conp-
ression levels of 0 and 60%we used at five sensation

| evels (8, 16, 24, 32, and 40 dB).

The results follow the earlier trend in that the
performance decreased at higher tinme conpression and increased
wi th increasing sensation |evel. However, this relationship
was not found to be statistically significant. The tinme-
conpression X sensation |level interaction was not observed
found in the results that i s, the perfornmance decrenent

caused by increasing the sensation |evel.

The results are conplicated by the interactic
effects of tine-conpression and foreign accent, and any

concl usi ons are unwarr ant ed.
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Wil e the study denonstrates the influence of
foreign accent, presumably, and tine conpression, it stresses
the fact that nmeasures of time conpression should be used
with caution while testing non-native speakers and that

the interference by certain factors renders anbi quous results.

Suggestion for further research

The study could be extended over a |arger sanple
of popul ation to establish nornms using tinme enpressed mat -
erial of native |language. And the studies of clinical
popul ati on may al so be done, Further studies on the in-
fluence of foreign accent on tine-conpressed speech dis-
crimnation ability may be useful, especially in multi-

[ingual country like India.

-0 00-
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APPENDI X A

Li st of Spondaic words used in the present

study. *
Hard house Pl ay ground
Padl ock Cat neal
Eardrum Nor t hwest
Si dewal k Woodwor k
Cowboy St ai r way
Mushr oom Hot dog
Far ewel | Headl i ght
Wor kshop Pancake
Hor seshoe Bi rt hday
Duckpend G reyhound
Basebal | Mass trap

* Rintlemenn, WF. et al., " Six experinments on speech

discrimnation utilizing CNC Monosyl | abl es: Northwestern
University Auditory Test No. 6," J. Aud. Res. Suppl. 2,
1- 30, 1974.



Rai | r oad
Har dwar e
Toot hbr ush
Al rpl ane

| ceberg
Armchair

@ andsan

School boy
Wi t e wash
[ nkwel |

Door mat

Day break
Draw bri dge

Sunset



APPENDI X B

A test of verabulary range *

Here are sixty brief phrases, each conta-
ining one word typed incapitals. Check the closest
definition of each such word. To keep you score

valid, refrain, as far as possible, fromwld gue-

Ssi ng.
1. DI SHEVELED appearance: (a) untidy, (b) fierce,
(c) follish, (d) peculiar, (e) unhappy.

2. a BAFFLING problem (a) difficult, (b) sinple,
(c) puzzling, (d) long, (e) new
3. LENIENT parent: (a) tall, (b) not strict, (c) w se,

(d) foolish, (e) severe

4. REPULSI VE personality: (a) disguesting, (b)

attractive, (c) normal, (d) confused, (e) conceited

* &Sggs, N., "word power nade easy", pocket books, Inc.,



. AUDAC QUS attenpt: (a) useless, (b) bold, (c)

foolish, (d) crazy, (e) necessary

. AJLEclinber : (a) lively, (b) tired, (c) skill-

ful, (d) careful, (e) stubborn

. PREVALENT di sease: (a) dangerous, (b) catching,
(c) childhood, (d) fatal, (e) w despread

. OMNQUS report: (a) loud, (b) threatening, (c)

untrue, (d) serious, (e) unpleasant

. an I NCReEDI BLE story: (a) true, (b) interesting,

(c) well-known (d) unbelievable, (e) unknown

. a good OCULI ST: (a) eye doctor, (b) skin doctor,

(c) foot doctor, (d) bone doctor

. wWll SUPERSEDE the old law (a) enforce, (b)
specify penalties for, (c) take the place of, (d)

repeal, (e) continue

. an ANONYMOUS donor: (a) generous, (b) stingy,
(c) well-known (d) one whose nane is not known,

(e) reluctant

performed an AUTOPSY: (a) examnation of |iving

tissue, (b) examnation of a corpse to determne



14.

15.

16.

17.

18.

19.

20.

t he cause of death, (c) process in the manu-
facture of optical |enses, (d) operation to
cure on organi c di sease, (e) series of questions

to determne the causes of del i nquent behavi our.

an | NDEFATI GABLE wor ker: (a) well-paid, (b)

tired, (c) skillful (d) tireless, (e) pleasant.

A confirmed ATHEI ST: (a) bachel or, (b) disbeli -
ever in Qd (c) believer inreligion, (d) believer

I N Sci ence,

a LOQUAQ QUS wonan: (a) tall, (b) beautiful, (c)

honmel y, (d) sweet, (e) talkative

a@lBtalker: (a) snmooth, (b) awkward, (c) | oud,
(d) friendly (e) boring

to PH LANDER (a) work hard, (b) make love tri -

flingly, (c) Save noney, (d) be in doubt* (e)

try unsucessfully

an OCLAR difficulty: (a) unexpected, (b) in-
surnountabl e, (c) pertaining to the eye, (d)

real, (e) imaginary

questi onabl e PATERNI TY: (a) fatherhood, (b)



21.

22.

23.

24.

25.

26.

27.

28.

VI

(b) truthful ness (c) val ue, (d) know edge,

(e) wi sdom

a NAI VE ATTI TUDE: (a) unwi se, b) Hostile, (c)
unsophi sticated, (d) friendly, (e) contenptuous
Living in AEELUENCE: (a) dirt, (b) countrified
surroundi ngs, (c) fear, (d) wealth, (e) poverty
nore pl easant i n RETROSPECT, (a) back view, (b)
freedom(c) acceptance, (d) leisure, (e) anti-

ci pation

areal GOURMET: (a) teacher, (b) greedy eater,
(c) vegetarian, (d) connoi sseur of good food,

(e) antique
to STIMLATE interest: (a) pretent, (b) feel,
(c) lose, (d) stir up, (e) ask for

a MAGNAN MOUS action* (a) puzzling, (b) generous,

(c) foolish, (d) unnecessary, (e) w se

a CLANDESTI NE neeting: (a) prearranged, (b) hurried

(c) inportant, (d) secret, (e) periodica

t he APATHETI C popul ace: (a) nade up of various
nati onal stocks, (b) keenly vigilant of their

rights, (c) densely packed, (d) indifferent,

uninterested, (e) prehistoric



29.

30.

31.

32.

33.

34.

35.

36.

37.

Vi |

to PLACATE his wife: (a) divorce, (b) nake a
gift to, (c) nake arrangenents for (d) help,

(e) change hostility to friendliness

VAC LLATE conti nuously: (a) avoid, (b) waver

mentally, (c) inject, (d) treat, (e) scold

a NOSTALA C feeling: (a) nauseated, (b) honesick
(c) sharp (d) pinful, (e) delighted

feel ANTI PATHY: (a) bashful ness, (b) stage fright,

(c) friendliness, (d) hostility, (e) suspense

be nore G RCUVBPECT: (a) restrained, (b) confident,

(c) cautious, (d) honest, (e) intelligent

an | NTREPI D canpai gner: (a) fearless, (b) el oquent,
(c) popul ar, (d) experience (e) fanous

DI APHANCOUS material: (a) strong, (b) sheer and
gauzy, (c) colorful, (d) expensive, (e) sleazy

a TAQ TURN host (a) stingy (b) generous, (c)

disinclined to conversation, (d) charmng
(e) gl oony
to MLIGN his friedn: (a) accuse, (b) help finan-

cially, (c) disbelieve, (d) slander, (e) discard



38.

39.

40.

41.

42.

43.

VI

a CONGENI TAL deformty: (a) horrible, (b)
crippling, (c) slight, (d) incurable, (e) occurring

at or during birth

adefinite NEURCSIS: (a) plan, (b) envotional
mal adj ustnent, (c) mental derangenent, (d) feeling

or fear, (e) physical reaction

took an UNEQUI VOCAL stand: (a) indedisive, (b)
wel | -intentioned (c) unexpected, (d) definite,
(e) dangerous

VI CARI QUS enj oynent : (a) conplete, (b) unspoil ed,

(c) occurring froma feeling of identification

wi th another, (d) long continuing, (e) tenporary

PSYCHOGEN C ai l ment: (a) incurable, (b) contagious,
(c) caused the enotions, (d) intestinal, (e)

| magi nary

an ANACHRONGOUS attitude: (a) unexpl ai nable, (b)

religious, (c) belonging to a different tine,

(d) out-of-place, (e) unusual

44+ hi s | CONOCLASTI C phase: (a) artistic, (b) sneering

at tradition, (c) troubled, (d) difficult, (e)

religi ous



45.

46.

47.

48.

49.

50.

51.

52.

I X

a TYRO (a) domnating personality, (b) beginner,
(c) acconplished nusician, (d) dabbler,
(e) serious student

a LACONICreply: (a) inmmediate, (b) assured,
(c) terse and neaningful, (d) unitelligble,
(e) angry.

SENATI C confusion: (a) relating to the nmeani ngs of
of word (b) pertaining to noney, (c) having

to dowth the |anguage (d) relating to

mat hematics, (e) scientific
CAVALI ER treatment; (a) courteous, (b) high-handed

(c) Nagligent, (d) inconplete, (e) expensive
an ANAVALQOUS situation: (a) dangerous, (b) intriguing,

(c) unusual, (d) pleasant, (e) unhappy
POSTHUMOUS chil d: (a) cranky, (b) brilliant beyond

his years, (e) physically weak, (d) illegi-

timate, (e) born after the death of his father,

feel s ENERVATED. (a) full of ambition, (b) full of
strength, (c) conpletely exhausted, (d)

troubl ed, (e) weak

shows true PERSPI CACI TY: (a) sincerity, (b) nental

keenness, (c) love, (d) faithful ness, (e)

| ongi ng



53.

54.

55.

56.

S7.

58.

59.

60.

I X - A
a SYCOPHANTI C attitude; (a) sneering, (b) unbelieving
(c) bootlicking, (d) surprising, (e) contenptible

GREGARI QUS person: (a) calm (b) conpany-1oving, (c) un-

trustworthy, (d) vicious, (e) self-sacrificing

sufficiently PHLEGVATIC. (a) satisfied, (b) annoyed,
(c) high strung, (d) enotionally calm (e)
irritating

OCONSUMVATE scoundrel : (a) repentant, (b) punished,
(c) perfect, (d) vicious, (e) unrefornable

an EGREA@ QUS bl under: (a) outstandingly bad, (b)
slight, (c) irreparable (d) unnecessary,

(e) hunorous

CACCPHONY of the city: (a) political admnistration,
(b) crowded living conditions, (c) cultural

advant ages, (d) harsh sounds, (e) foul odors.
a PRUR ENT adol escent: (a) tall and gangling, (b) sexually
| ongi ng, (c) clunsy and awakward, (d) pinply
faced (e) soft-spoken
UXCRI QUS husband: (a) henpecked, (b) suspicious, (c)
guilty of infidelity, (d) fondly and foolishly

doting on his wife, (e) |ovesick.

-0o-



APPENDI X C

A test of English | anguage (C EFL, 1980)

SECTI ON A

(I) Wite suitable articles in the blanks in the
fol  owi ng sentence

(1) This is wor st thing that coul d
have happened
(2) M. Sankar is honest man

(I)Wite suitable prepositions in the blanks in
the follow ng sentences

1. He was born t he sumer 1969.

2. She fell unconscious hearing the
shocki ng news.

(I''l') Wite suitable pronouns in the blanks in the
fol | owi ng sent ences.

1. The children have gone for a holiday with
parents.

2. Is this cycle ? 1've seen you using it.

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

1. The children are scared of hi mbecause
shouts at

2. The doctor has advi sed to live
fruits alone as he found that she had
very bad Iiver
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3. There are nunber of good filns in
Hyderbad now. [ want to see themall. To
do that, | nust see them at rate
of one a day. Even then, | amafraid |
nmay mss so ne t hem

(V) Insert suitable articles, prepositions or pro-
nouns wherever necessary in the follow ng sentences

Exanpl e: M. Everest is the highest peak in
t he worl d T

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

2. | asked the teacher to explain ne the new
topic in Science.

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

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

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

SECTION B

(1) Insert the right formof the ver given in

brackets into each of the foll ow ng sentences.

1. He (go) there yesterday.
2. She (go) toschool by bus everday
3. | nust (rmeet) the Principal tonorrow.
4. He (have) his tea when |

(tel ephone) hi myest erday
5. He (l'ive) here since 1934.

(1) Put a ( -/) mark against all the sentences
which are grammatically correct and an (X)
mark agai nst those not grammatically correct



1. Last year | wal k to school every day. I
2. Last year | have wal ked to school every

day I
3. Last year | wal ked toschool every day. [
4. Last year | waswalk to school every day. [
5. Hari did not canme to cl ass. I
6. Hari has not cane to cl ass. I
7. Hari has not came to cl ass. [
8. Hari does not cone to cl ass. I
9. Kamal was beensw mming since sunrise. I 1
10. Kamal swi mm ng since sunri se. I
11. Kamal swi ns since sunrise. I
12. Kanal has been swnmng since sunrise [

(1) Make questions whose answeres will be the fol | ow
Ing statenents. Use the words given in brackets

to begin the questions.

| . The students like science fiction. (what)

2. Hari has broken by gl asses. (whose)
3. The children go to school by bus. ( How)
SECTION C

(1) Reach eachsentence and decide if there is
an error in any underlined part. Wite the
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letter of the wong part in the box. If there is
no error wite DO (NE stands for 'NO ERROR )

1. An obiect nornmally becones hot when place it

A B C
in the sun. (NE) / /
D

2. Ranjit and his sister arestudying in sane

A B C

School . (NE) / /
D

3. Balu and brother cane to ny house |ast,
A B

ni ght . (NE) / /

D
C

4. She does not know anyone who works in

A B
that office /N / /
C D
5. Wy did you gave him ny book? (N /]
A B C D

6. | did not been able to pay ny fees yet. (N§ //

A B C D
7. It was difficult for ne to hearing the
A B
speaker . (NB) /

C D



10.

11.

12.

13.
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The Police conplain that cyclists sel dom
A B

observe traffic rules (NE)
C D / /

Mot her asked to ny friends why they
A B
Wre | eaving so soon (NE) / /

C D

| still do not understand that how a
A B

steamengi ne works. (NE) / /

C D

You wi || |ose your purse unless you are
A B
not careful. (NE)
C D / /

W searched everywhere but coul d not
A B

anywhere find the watch. (NB) [/ [/
C D

A friend of her told ne that
A B

she has passed. (NE) / /
C D
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14. The Principal hinself nust sign

A B
both the copies of the application (NE)
C D/ /
15. | was sure he would join this college
A
al though he did not do so. (NE)
D a //
SECTION D
(1) Select words fromthe list given to fill in
the bl anks in the sentences:
Li st of words:
S what who al t hough
are when whom because
was wher e whose However
wer e whi ch t hat therefore
am whi |l e so that but
1. He left the place early he coul d

reach hone before sunri se.

2. | thought hewoul dj oi nthecol | ege
he did not do so.
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3. Wien | tel ephone hi myesterday he told ne
(] he returning only

next week

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

5. He does not have the needed qualifications.
he has been gi ven a tenpor-

ary appoi nt ment

6. the rains cane late, farners are
hopef ul of good crop.

(1) Rewite the follow ng sentences correcting the
m stakes in them

1. He used to laughing at others.

2. How you open this gate?

3. He has left the college in 1978.
4.Can you tell howdoes it work?

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

6. The man whom | net hi myesterday is the new
war den.

SECTION E

Read each passage and the statenments that follow
it it. Decide whether each statenment is true or
fal se, according to the passage, and put a/___ /

or a/ X [/ in the box.
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(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 nonth just for maintaining
it.
1. Rani wants tosell a scooter for . 7000/ - / /

2. Raj u cannot i magi ne spending so nuch noney
on a scooter. /

3. Raju canafford to pay Ks.7000/- for a
scoot er. /

4. Raju thinks that maintaining a scooter
| S expensi ve. /

(I')"No;" said julie's father. "lIt's not right to
keep a dog in aflat in the mddle of a big
town. Vait for a few weeks. Then we will
have our own house with a garden.

5. Julie had asked her father to get a pet dog. /

6. Julie's father does not I|ike pet dogs. /

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

(1) Wen ny aunt was young there was no electricity
or running water in the house. She used to
wal k half a mle everyday to fetchwater from
the village wel | .

8. M/ aunt wal ks half a mle everyday. /
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9. She does not go to the village well now. / /

10. She usually fetches water fromthe well. / /

(1V) W lived in Hyderbad many years ago. W were
there for four years. Then ny famly noved
to Madras. W haven't been to Hyderbad since

t hen.
11. W are now living in Madras. / /
12. W used to live in Hyderbad. / /

13. W visited Madras from Huder bad four
years ago. / /

14. VW lived in Madras for four years

before returning to Hyder bad. N
15. W haven't visited Hyderbad for many
years now. / /
SECTI ON F

(1) Read the passage carefully and answer the
guestions that follow

The frail nman wearing a jibba anddark gl asses
and carrying a walking stick, was afamliar figure al
over India. One day, people returning hone from
offices in Madras were surprised to find hi mwal ki ng

along the road to the Central Railway station just



Xl X

| i ke an ordinary man. There were suprised | ooks

and excited inquiries. People asked one anot her,
"Wy is hewal king inthis crowmd? It could be dan-
gerous,". The man they were tal king about was Chak-
ravar hi Raj agopal achar, the Chief Mnister of Madras
State. Wien Rajaji, as he was popularly and affecti -
onat el y known, was asked why he was going to the
station on foot, he had a sinple answer. He had
actually cone by car. But the traffic jamnear the
station had forced the car to stop. He had to reach
the station in tinme, so he had got out of the car

and was wal king. In any case, he did not see any re-
ason why he should not wal k a few steps even though

he was the Chief Mnister of the State*

1. At what tinme of day did people see Rajaji wal king
on the road?
(a) early in the norning (c) at about 10.00 AM
(b) late at night (d) at about 5.00 PM
2. What infornation 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.
4) Peopl e were returning home fromoffices.
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3. There were surprised | ooks and excited enquiries
because

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

b) Rajaji's train mght have been del ayed
c) the Chief Mnister waswalking along the road /| [/
d) the crowd had farced the Chief Mnister's

car tostop but he was facing the situation

bravely.

4. Rajaji's reason for wal king to the station was
t hat
a) he believed in sinple Gandhian principl es.
b) he thought wal king woul d be nore effective

in the traffic jam
c) his popul arity depended on being close to the

conmon man.
d) the crowd was hostile and he woul d be safer

in the station. / /

5. "lIn any case, he did not see any reason why he
should not walk ..... " This statement indicates

that Rajaji felt that mnisters shoul d

a) always wal k and set an exanpl e. [

b) be prepared towal k whenever it seened
necessary.
c) walk on the steps of buildings, not on the

roads.
d) help prevent traffic janms by not usingbig

of ficial cars.
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6. Find the word nearest in neaning to the word in
capital s which occurs in the passage.

FRAIL : A fierce b) weak c¢) inportant
d) sinple

I NQU RIES: a) runours b) slogens c) questions
d) notices

ACTUALLY : a) really b) usually c) earlier d)

accidental |y /
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The formlists of the FormB of Northwestern

University Auditory Test No. 6 (NJ- 6) .

© o NG RAwDdNPE

LIST | LIST I
bur n live
| ot Voi ce
sub ton
hone | earn
di ne mat ch
whi ch (with) chair
keen deep
yes pi ke
boat room
sure read (read)
hur | calm
door book
kite dab
sel | | oaf
nag goal

t ake shack
fall far
week w tch
deat h rot

| ove pi ck
t ough fail
gap sai d
noon wag
choi ce haze
ki ng white

LIST II1 LIST IV
sheep rose
cause dog

r at tinme
bar such
nouse have
tal k nob
hire bone
sear ch sai |

[ uch rough
cab dip
rush join
five check
t eam wheat
pear | t hunb
soup near
hal f | ease
chat yearn
r oad ki ck
pol e get
phone | ose
life Kill
pai n fit
base j udge
mop shoul d
ness pass
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

si ze
pool
Vi ne
chal k
| aud
goose
shout
fat
puf f
jar
reach
rag
node
tip
page
raid
rai se
bean
hash
i b
third
jail
knock
hel p
met

hush
dead
pad
ml |
ner ge
j uice
keg
gin
ni ce
nunb
chi ef
gaze
young
keep
t ool
soap
hat e
turn
rain
shawl
bought
t hought
bite
| ore
sout h

germ
thin
narme
ditch
tell
cool
sei ze
dodge
yout h
hi t

| at e
jug
wre
wal k
date
when
ring
check
not e
gun
beg
voi d
shal |
lid
good

XX

back
hal |
bat h
tire
peg
perch
chain
make
| ong
wash
f ood
nood
neat
t ape
ripe
hol e
gas
cane
vot e
| ean
red
dol |
shirt
sour
w fe
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APPENDI X E

Sound pressure levels in the Sound Treated Room at
various Frequency Bands.

Max. allowable noise SPL value in the
| evel s in dB SPL test roomin
FREQUENCY re: 0.0002 dyne/ an? dB SPL
re: Q Q0 dyne/ an®

OCTABE BANDS
75 - 150 Hz 31 14
150 - 300 Hz 25 18
300 - 600 Hz 26 10
600 -12Q0 Hz 30 12
1200 -2400 Hz 38 10
2400 -4800 Hz 51 11
4800 -9600 Hz 51 11

C Scal e 30 30




