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ENQU RY FORVB THE BASI S OF SC ENCE"

- ANONYMOUS

| NTRODUCTI ON

Mans nost fascinating nystery has been, to understand
hi nsel f. The ongoing researches to elucidate the underlying
basis of the brain and |anguage, has been a najor step in

this direction.

A large variety of questions dealt with, 1in current
research, on the insight into human |anguage processing
relate to the rich potential in bilinguals. The picture we
get of bilingualism is one of a rich and dynamcally

devel opi ng field.

Paral lely and expectedly, the ends of specialization is
Increasing the isolation between those who work in different
sub-di sciplines. CGoss references between different fields is
relatively rare. These kinds of cross-fertilisations would
| ead the whole of our researches to newer perspectives. This
Is the current need of the hour. Bilingualismand perception
are tw areas rarely |looked wupon as being related.
Apparently the major work on bilinguals is minly in

production with little focus on perception.

Redundancy in a language is one such factor that woul d

play an inportant role in speech perception. Cbviously, there



have been many ways to reduce redundancy including filtered
speech, dichotic listening and tenporal distortion of speech.
Because of the conplexity and neural redundancy of the
central nervous system stimuli of a conplex nature are

needed to study this.

e such procedure is to "conpress" the speech signal
tenporally thereby reducing the communication time. The
conpression reduces the extrinsic tenporal redundancy of the
normal speech signal thus increasing the difficulty of the
processing task by the internally redundant nervous system
These inplications have been based upon the "Subtlety" and

the "Bottleneck” principles espoused by Jerger (1960).

The early developnent of an electro mechanical tine
conpressi on expansi on apparatus (by Fairbanks, Everitt 1954)
and nore recently the electronic time conpression by conputer
has triggered a spate of investigations using tinme conpressed

word |lists and sentences.

Data on the intelligibility of tinme conpressed speech
have been reported for groups of normal children and adults
(Maki 1974; Manning et al 1975; O-chik et al 1976; Beasley et
al 1976) groups of <children having speech and hearing
di sorders (Sticht and Gray 1969; Miki et al 1976), aphasias
(Rudnick and Barry 1974), articulatory defectives (COchik and
Cel schl ager 1974), and reading inpaired children (Freeman and

Beasl ey, 1976). G oups of aged persons and persons w th known



on suspected central auditory problens have been studied
(Luterman et al 1966; Konkle and Bess 1974; Barry and Kanter
1975; Korabic, Freeman and Church 1976). Many investigations
have been carried out involving different tasks of
conpr ehensi on (Fairbanks et al 1957; Wod 1975; Freeman and
Chur ch 1977) on tine conpr essed speech materi al .
I nvestigations done to elucidate the role of linguistic
factors in the perception of time conpressed speech stinmuli

has been very few

A study by Beasley et al (1976) on the perfornmance of
native and non-native speakers of English on time conpressed
Anerican English, shows native speakers to perform better
than non native Indo-Dravidian and Spani sh-English speakers.
It is not known whether foreign accent has a significant
effect on the performance, further it could be that the tine
conpression may have interacted with the influence of foreign

accent.

Further, the intelligibility of tinme conpressed speech
has al so been reported to be influenced by |isteners previous
experience, word famliarity and native |anguage (Foul ke and
Sticht 1969; Henry 1966). No studies on tinme conpression of
speech has been carried out in |anguages other than English.

QG her factors such as literacy, |anguage structure and
| anguage r edundancy are hypot hesi sed to i nfl uences
per cepti on. These factors could perhaps be determned nore

lucidly in multilinguals.



India is a country, wth 1652 |anguages spoken as not her
tongue (Mathew 1986). As such, it offers a unique avenue to
such researches. Inspite of the potential resour ces

prevailing in India, such studies are very few

Thus the need for investigating further., the linguistic
i nvol verent in the discrimnation of tine conpressed speech

tests is warranted.

The present investigation was undertaken to study the

performance of young native and non-native listeners of
Hndi, well proficient in English, on a time conpressed
speech mneasure. The stimuli consisted of both Hndi and

English sentences. The study was designed to investigate how
different conpression rates, linguistic aspects, such as
| anguage structure and |anguage proficiency in native and
non-native listeners of Hndi play a role on the speech

conpression tasks, in both Hndi and English.

In the following chapter, a browsing on the review of
literature on tinme conpressed speech in given, followed by,

the chapter where the actual study is descri bed.



It is never wong to know, it is only wong to assune
that you have all the answers."

- MIldred Schuell.

REVI EW CF LI TERATURE

This chapter ains at reviewing the literature on
2.1 Procedures for tenporally distorting speech.
2.2 Processing of time conpressed speech.

2.3 IntelligibilitY of tinme conpressed speech in nornal
adul ts and children.

2.4 Ainical Inplications of time conpressed speech.

2.5 Factors affecting tine conpressed speech.

Redundancy is said to play a mjor role in the
perception of sentential tasks. Wth tine, numner ous
techni ques have been introduced to decrease redundancy in

speech.

Sever al i nvestigations have enpl oyed tenporally
distorted speech signals, thereby reducing the tenporal and
spectral redundancy (Calearo and Lazzaroni, 1957) and
consequently taxing the central auditory system One such
procedure is to conpress the signal tenporally, thus reducing
the communication tinme. So, it also becones a nethod of

studying timng aspects in speech. Timng aspects of speech



are being singled out in studies on voiced onset tine (VOI),
voice initiation tine (VIT), speech initiation tinme (ST
etc. The studies by Luterman et al (1966) and Sticht and G ay
(1969) provided necessary inpetus to investigators to pursue
studies of the tenporal nature of the auditory systemfor

clinical purposes.

Time conpressed speech, is defined as a procedure of

Increasing rate of speech by systematically elimnating
segnents of the speech signal and conbining the renaining
portions, thereby obtaining conpression wthout frequency
alteration (Fairbanks et al 1954).

Research and applications of tinme varied speech signals
has energed largely in the past twenty five years, wth
investigations of direct pertinence to speech -|anguage
pat hol ogy and audi ol ogy occurring primarily within the past

decade.

2.1 PROCEDURES FOR TEMPCRALLY DI STORTI NG SPEECH

Beasl ey and Maki (1976) have described in detail severa
net hods of time varying speech stinmuli, including alteration
in speaking rate and recorded play back speed as well as
mannual , el ect romechani cal and conputeri zed sanpl i ng
procedures. Speaking rate variation sinply entails speaking

at adifferent rate.

Wiile this is a convenient nmethod, it is |limted to the

range of human speaking rates available and also in the



reliability of resulting speech signals i.e., nost
individuals can only increase their rates by about 30 percent
and have difficulty controlling the overall duration of the
signal, vocal inflection, consonant vowel and pause durations

and co-articulatory interactions. Playback rate variation

entails playing a recorded nmessage at a rate different from
the rate at which it was originally recorded. This nethod is
al so sinple and convenient, but introduces artifacts into the
resultant signal in the form of frequency shifts which are

proportional to the resultant tine shift.

Sanpling procedures entail nodifications of a recorded

signal by discarding and retaining portions of the signal,
thereby mnimsing the distorting effects of frequency

al terations.

Mannual sanpling requires renoval of portions of

recorded material and then splicing together the remaining
portions of the recorded signal. This nmethod allows for
retaining and adding of silent intervals of selected

duration, but the procedure is time consunm ng and tedi ous.

El ect romechani cal sampling entails the use of an

el ectromechani cal tinme conpr essor or expander, first
devel oped by Fairbanks, Everitt and Jaeger (1954). This
device allows for recording of a signal and then, through the
use of a tape loop, tenporally conpressing the signal by

deleting portions of it during the playback process, and



simultaneously abutting the renmaining portions. Tenporal
expansion of a signal can be acconplished by insertion of
repeated sanples during the playback process. This nmethod is
conveni ent but does not allow selection of specific parts to
be discarded or retained, and the required technology is

bul ky and expensi ve.

Electronic Sanpling entails the use of an electronic

time conpressor or expander by use of a m niconputer.

However argunents persist that tine conpressed speech
should be referred to a tine - altered or distorted speech
and not tinme conpressed speech. It is the result of segnents,
containing inportant cues to perception such as fornant
transitions etc being dropped out from a sanple at random
However  conparison of clinical popul ations or any 2
popul ati ons may be nmade based on this kind of speech (CGopal,

1990) .

2.2 PROCESSING OF TI ME COWPRESSED SPEECH

Sone authors (N chols and Stevens 1957) believe that the
brain is capable of processing information faster than
received from normal speaking rates and that conpressed
speech presents information at rates nearer to listener's
processing capability. It appears then, that listening to
conpressed speech denmands nore efficiency from or an
| nprovenent of those processes which nediate nornal rate of

speech in order to cope with a nore difficult task of



conpr ehendi ng conpressed speech. These processes were noted
by Oret et al (1965), Wodcock and A ark (1968) to include a
listener's ability to focus on phrases and sentences, rather
than individual words, avoid excess attention to detail rapid
shift of attention to input and exercise greater degree of

attention and aural concentration.

Conpr ehensi on of conpressed speech appears to depend on
selective attention in listening for relational cues which
woul d identify "meaning" units within sentences or paragraphs
(Freedman and Johnson 1969). Understanding of a sentence for
exanple requires that the listener accurately perceive the
relative inportance of elenents in the sentence. Thus it was
hypot hesi sed that the process of listening to tinme conpressed
speech required. (1) a high degree of attention and
concentration to nost of the information and (2) focus of
attention to the essential information presented in sentences
and paragraphs. Efficient performance with regard to these
process' would allow quicker synthesis of information,

enhanci ng conpr ehensi on.

2.3 INTELLIG@BILITY OG- TI ME COWRESSED SPEECH I N NORVALS

I nvestigations of the intelligibility of tinme varied
speech have included the use of various stimulus materials as
wor ds, phrases and sentences, variations in signal
characteristics as interstimulus intervals in a variety of

popul ati ons. For normal hearing |listeners, speech which has



10

been tinme-varied using playback rate variation technique has
been found to be significantly less intelligible than
sanpling procedures (Garvey 1953; Kl unpp and \Wbster 1961,
McLai n 1962; Fletcher 1965; Foul ke 1966; Daniloff, Shriner
and Zemiin 1968). Wth both nethods, intelligibility
decreases w th decreasing signal duration, wth dramatic
reductions in intelligibility occurring at about 33% in
duration (33% time conpression) for the playback rate
variation technique and at about 70% decrease in duration

(70%time conpression) for sanpling nethod.

In recent years, there have been efforts to devel op
st andardi zed procedures and normative data for time - altered
speech signals in order to overconme earlier equivocal
findings with persons presenting disorders of comunication.
Beasl ey, Schwi mmer and R ntel man -(1972b) suggested that some
of the earlier investigations of tine-altered speech which
denonstrated equi vocal results nay have suffered from
experi nmental design problens and met hodol ogi cal difficulties,
including small population sanple sizes and inappropriately
easy test stimuli as well as |low percentages of timne

conpression and inappropriately high level of presentation.

Subsequently in a series of 3 investigations, Beasley
and his associates obtained normative data on the perfornmance
of young normal hearing adults who were presented tine-

conpressed nono-syllabic stinmuli. Beasley et al (1972b)
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obtained data on normal hearing subjects using nonosyllablic
word list North Western University Auditory Test-6 (NU-6) at
0, 30, 40, 50 60, 70% conpression at sensation |levels of 8
16, 24 and 32dB respectively. The words in each list were
ti me- conpr essed/ expanded according to procedures described by
Konkle et al (1977b). Results indicated that intelligibility
decreased with increasing percentage of tinme conpression, to
60% followed by a dramatic breakdown in intelligibility at
70% tine conpression. These data were expanded to include a
40dB sensation level by Beasley, Freeman and R ntelnan
(1973a), who presented the sane stinmuli to another group of
normal hearing young adults and obtained a slight but non-
significant inprovenent in scores over those obtained by
Beasley et al (1972b) at 32dB sensation level. In a related
I nvestigation, R ensche, Konkle and Beasley (1976) using 80
normal hearing young adults, found that the results of time-
conpressed versions of Form A of NJ6 replicated the trends
in the earlier study of Beasley et al (1972b).

Sever al investigators have studied the effect of
grammati cal ness, stimulus length, and presentation rate on
the perception of sentential stinmuli, thereby providing
inpetus into the diagnostic utility of such stimuli. Berver
(1969) presented 50%tinme conpressed and time-expanded, seven
and nine word sentences using four levels of grammaticality
to adult listeners. Results indicated that performance was
better on tine expanded stimuli and the grammatical |y conpl ex

sentence had apparently little effect on perfornance.
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Beasley, Bratt and R ntelman (1980) suggested that
sentential stimuli could be effective in assessing |inguistic
integrity of the central auditory system and because of the
steep articulation function for these stimuli, they would be
less likely to be subject to msperceptions associated wth
peri pheral hearing problens. They studied the responses of 96
normal hearing young adults to presentations of the Central
Institute for the Deaf (AD (S lvernman and H rsch 1955) and
Revised AD (ROD (Harris, Haines, Kelsey and dark 1961)
sentence lists as well as a list of 7 word, third order
sentential approximations under conditions of 0, 40, 60 and
70% tinme conpression. The sentential approximations were
constructed according to procedures described by Speaks and
Jerger (1965), Beasley and Shriner (1973) and the various
stimuli were presented at the sensation levels of 24 and 40

dB.

Intelligibility significantly decreased with decreased
sensation level and increased conpression tine for each set
of stimuli. Further, there was a significant decrease at 24dB
sensation level in both 60 and 70% conpression conditions,
whereas the significant decrease in intelligibility at 40dB
sensation level was observed only at 70 percent conpression
time were significantly nore difficult than A D and RCD. For
the GAD and RAD sentences, a precipitous decrease in
intelligibility occurred predom nant |y at 70% time

conpression. Beasley et al (1980) noted that the slopes of
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GDand RAOD stimuli were simlar to those of time-conpressed
N6  stimuli, but sonmewhat hi gher than sententi al

approxi mati on scores.

Further the higher sensation |evel appeared to be |ess
beneficial for the sentencial approximations than the nornal
sent ences, underscoring the distinct advantages  for
intelligibility wth normal linguistic stimuli. Reinsche and
Slate (1981) presented the Beasley et al (1980) sentences at
0, 40, 60% conpression rates to teenagers (12.5 to 17.5
years) at 45 and 60dBSPL and obtained results simlar to

those in adults.

A few studies on tinme conpressed speech have been done
in children. These studies have shown tinme conpressed words
and sentences to be useful in identifying central auditory
dysfunction in the reading inpaired and in children having
severe articulatory problens. Further, prelimnary research
suggests that subtle ear differences as a function of
cer ebral dom nance occasional ly nmay exi st t hough
confirmation of such an effect has been elusive (Van Ot,
Beasley and R ensche 1979, Rensche and Beasley 1979,
Patterson and Rei nsche, 1979).

Performance on tinme conpressed speech has also been
reported to be influenced by chronol ogical age. Nor s on
tinme conpressed speech tasks may vary considerably for

children owing to greater variability of results.
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Thonpson (1973) presented forty sentences, divided into
two gramatically based difficulty levels, to children
varying in age from 56 to 9-6 years. The sentences were
el ectro-nmechanically tinme conpressed. She found that recall
accuracy (terned conprehension) inproved as a function of age,
decr easi ng sent ence conpl exity and increasing tine
conpression. Her data suggest that while the slower rates
assisted the perceptual processing of the signal by the
younger children, the older <children tended to perforns
better wunder nore rapid rates than wunder the slower

condi ti on.

King and Wston (1974) studied the ability of children
to recall electro-nmechanically time conpressed speech. They
found that younger children had, significantly nore
difficulty recalling sentences tinme-conpressed by 50% of the
original tinme than older children particularly on the |onger
sentences. They suggested that younger children, unlike ol der
chil dren, have not fully developed all the necessary
strategies used in the perceptual processing of |anguage, and
consequently they need the normal word durations and inter-

stimulus intervals for accurate perceptual processing.

Maki (1974) was the first one to study the
discrimnation performance of young children systematically
on two neasures of tine conpressed speech. The word
intelligibility by picture identification (WPlI) test and the
Phonetically balanced Kindergarten (PBK-50) lists were
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admnistered to sixty nornmal hearing children. Percentage
correct scores inproved as age and sensation |evel of
presentation was increased and scores decreased wth
increasing time conpression. Scores on the WP were
consistent by higher sensation level and showed a snaller

range than the PBK-50.

In a parallel study by Beasley, Mki and O-chik (1976)
obtaining intelligibility scores on tine conpressed versions
of WPl and PBK-50, simlar results were obtained. The use of
WPl is therefore recommended to be wused wth younger
children whereas PBK-50 could be used with older children.
The closed nessage set format of the WPI, unlike PBK-50
which is an open set nessage format, has been described as
nore applicable to young children who exhibit speech and

| anguage probl ens.

Children's performance has also been studied in tine
conpressed version of half [list speech discrimnation
neasures (Manning, Shaw, Maki and Beasley 1975). The
necessity of shortened speech discrimnation neasures wth
reduced testing tine is greater for children than for adults
as children's task attentiveness during testing tends to
decrease nore rapidly than adults. In the study of Manning et
al (1975) it was indicated that half-lists of PBK-50 can be
used effectively in the clinical testing with time conpressed

tests.
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Along the sane |lines, Ochik, Estrade, Danko and Hol gate
(1976) also attenpted to standardize tine conpressed version

of WPl on a group of Kindergarten age children

The above studies provide normative data for the use of
tinme conpressed speech as a neasure of auditory perceptual
processing. It has been stressed that prior to bei ng enpl oyed
clinically, the tenporally altered neasures nust be studied
adequately and evaluated with "nornmal" groups of popul ation.
Thus, attenpts have been nade by many authors to obtain norns
for nonosyllabic and sentential time conpressed speech

stimuli in adults and chil dren.

2.4 TIMeE COWRESSED SPEECH IN THE CLI N CAL PCPULATI ON
Earlier studies of clinical populations had restricted
thenselves to the use of mainly nonosyllables wth persons
who have had brain tunors and old persons,, (Bocca and Cel earo
1963; de Qiros 1964) and only recently few studies have
dealt wth populations presenting clinically significant

pat hol ogi es.

Ti me conpressed speech stimuli have been assuned to have
the potential for assessnent of lesions in the auditory
cortex, based upon the results of clinical studies which used
distorted signals wth patients presenting such |esions,
(Bordley and Haskin, 1955; Calearo, Teatini and Pestal ozza
1962; Katz 1962; Jerger, 1964; Speaks and Jerger 1965.)

Subsequent researches suggest that the auditory perceptua
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system was tenporally biased (Hrsh, 1967 Aaronson, 1967,
Beasley and Shriner, 1973) lent support to these earlier
contentions. Calearo and Lazzaroni (1957) discussed the
rationale for wuse of tine-conpressed speech stimuli for
clinical purposes in terns of role played by external and
I nt er nal redundancy in speech perception. Ext er nal
redundancy refers to the redundancy inherent in the speech
signal. That is, the acoustic and |inguistic characteristics
of speech, ‘together wth the interactions between these
respective conponents, provide significantly nore infornation
than necessary to permt normal processing of speech signals
to take place. Internal redundancy, on the other hand, refers
to the neurophysiol ogical redundancy of the central auditory
system per se, as evidenced by the many contral ateral and
i psilateral neural pathways and interconnections known to be
present in the central nervous system The inherent
redundancy within the human nervous system permts nornal
performance on traditional speech discrimnation tests, even
if a portion of the nervous system is damaged. |If the
external redundancy is reduced, for exanple through the
process of tine conpression, the internal redundancy of the
normal auditory system could be expected to conpensate for
the reduced tenporal nature of this signal, resulting in
normal intelligibility. This process may be called as speech
normal i sation. Sensitivity to relative timng of tenporal

pattern is suggested by experinents on speech perception.
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Apparently listeners can nornalise incomng speech signal for
uni que tune-related properties of the speaker, this process
enables |listeners to nodify interpretation of inportant
phonetic cues such as VOI (Mller and Libernen, 1979; Mller
and Dexter, 1988; MIler and G osjean 1981).

If the central auditory system suffers neural
pat hol ogy, however then, conpensation for signal distortion
woul d be reduced. Tine conpressed nonosyll ables have been
found wuseful for evaluating tenporal |obe Ilesions and
auditory perceptual disorders associated with articulation,
reading and other |anguage problens (Beasley and Maki 1976;
Beasley and Freeman 1977; Lass et al 1984; Reinsche et al
1984). Tinme conpressed sentences have differentiated both
nornmal reading from reading inpaired children (Freenan and
Beasl ey, 1978) and children having history of severe
msarticulation from those with no history of articulation

probl ens (R ensche and O auser 1982).

A though early investigators of the use of tinme-varied
speech with clinical popul ati ons  obtai ned unequi vocal
findings (Calearo and Lazaroni, 1957; Bocca and Cal earo,
1963; de Quios, 1964; Luterman, Wlsh and Melrose, 1966;
Sticht and Gay 1969), they nevertheless stimulated interest
in the clinical use of such stimuli. Recently, a nunber of
I nvestigators have enployed the tine-conpressed versions of

NJU6 and other stimuli to investigate auditory perceptual
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abilities of adult clinical populations. Their findings
suggest that these stimuli may be effective in detecting
diffuse lesions of tenporal |obe, but that the information
they provide should be interpreted with findings obtained
from ot her neasures (Echols - Chanber 1981). They should be
enployed as a part of a battery of tests (Beasley and

Freeman, 1977; Wl leford, 1976).

Kurdzeil, Noffsinger and O sen (1976) presented the tine
conpressed NU-6 stimuli to 16 subjects having surgically
I nduced discrete right or left tenporal |obe lesions and 15
subj ects having diffuse unilateral cortical |esions involving
at least the tenporal |obe. The performance of the subjects
having discrete anterior tenporal |obe |esions showed little
difference between ears on percentages of tinme conpression
However the performance of the subjects having diffuse
tenporal |obe |esions was characterized by poorer performance
in ear contralateral to lesion conpared to ear ipsilateral to
the lesion. Also a greater difference between the scores at 0
and 60% time conpression was observed for ear contral atera

to lesion than for ipsilateral ear.

Learning disabled children do not perform as well as
normals in time conpressed speech task (M Coskey and
Thonpson 1973; M Nutt and Chia-Len Li 1980, S mmons 1982).
Auditory processing abilities of learning disabled were

remniscent of an earlier level of operation.
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Aphasics perforned poorer than nornals because of
auditory processing difficulties on WPl (Wrd Identification
of Picture Index) words. So this may be used for speech
discrimnation tasks in these subjects (Daniel J QOchik et

al, 1977).

In an investigation enploying eight aphasic subjects and
a matched control group, Ochik, Wlker and Larson (1977)
found that the aphasic subject group performed poorer than
control group at all levels on the WPI. Ross and Lernan
(1970) presented under O, 30, 60% time conpression
conditions, the greatest difference in performance was at 60%
tine conpression. Further, the aphasic subjects denonstrated
conparabl e performance to that of control subjects at 0 and
30% time conpression. dinical investigators have attenpted
to facilitate conprehension of aphasic patients through the
presentation of tine-varied speech stimuli. The rationale for
the use of such stimuli with this population is based on
evidence that the aphasic deficit is at least partially
tenporal in nature (Efron, 1963; Ebbin and Edwards, 1967,
Carpenter and Ruther Ford, 1973; GCernak and Moreines, 1976;
Tal l al and Newconbe, 1978). Using slowed speech, Al bert and
Bear (1974) and Gardner, Al bert and Wintraub (1975) reported
i nprovenent in the conprehension performance of aphasic
subj ect s, al t hough ot her I nvestigators have obtained

conflicting results.
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Brookshire (1973) suggested that sone individuals nay
be unable to receive and process informations at the same
timte and would benefit from the insertion of pauses in
bet ween the speech signal. Liles and Brookshire (1975) using
Token Test found inprovenent wunder a 5 second pause
conditions conpared to no pause condition. Widner and Lasky
(1976) found that the aphasic subjects denonstrated
significantly inproved performance on selected subtests of
the Mnnesota Test of Differential D agnosis of Aphasic when
stimuli were tine expanded. Whlert, Porch and Reinsche
(1980) reasoned that aphasics may prefer to listen to a rate
that facilitates their conprehensions. They exam ned subjects
preferred listening rates relative to their conprehension of
normal and tine expanded revised Token Test commands, but
failed to obtain definitive evidence of the aphasics
preference ratings, relative to the facilitation of

conpr ehensi on.

The findings reported in these nunerous investigations
of conprehension of tenporally distorted speech by aphasic
pati ents, though equivocal, cannot be ignored and indicate a
need for a better understanding of the tenporal nature of the
aphasic deficit as well as the application of time varied
stimuli to the diagnostic and therapeutic processes in these
patients. For exanple, the clinician's presentation of test
stimuli, lacking adequate tenporal control may contribute to

the wvariability in diagnostic tests results as well as to
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sone of the inconsistent performance observed during aphasic

t her apy.

The performance of subjects presenting peripheral
hearing loss also has been reported for tine-conpressed
stimuli. Kurdzeil, Rntelman and Beasley (1975) saw the
performance  of nine  subjects having noise induced
sensorineural hearing loss. Articulation function of the
group were simlar to those obtained for normal hearing
subjects, but nmean scores were lower than normal at each
time-conpression condition. The difference between scores at
0O and 40% tine conpression for peripheral hearing |oss
subjects can be expected to range from 10-15% or higher,

conpared to less than 3% for nornmal hearing subjects.

Anot her investigation enploying time conpressed stimuli
was designed to examne peripheral and central auditory
function anong patients having sickle cell anaema. Sharp and
Qchik (1978) noted that diffuse effects of sickle cell
origis mght be expected to produce peripheral and central
audi tory dysfunction. They presented tinme conpressed NJ6 and
WPl stimuli to nine subjects having sickle cell anaem a and
to a matched control group. Measures of peripheral hearing
abilities scores on tine conpressed stimuli were on the
overage 5 to 15% poorer in both ears for subjects with sickle
cell anaema conpared to control group, thereby indicating

reduced central auditory dysfunction.
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Ti me-conpressed sentences have been enployed in the
assessnent of the auditory perceptual abilities of adults.
Doran and Rei ensche (1981) presented the 0, 40, and 60%tinme
conpressed G D, RAD and sentential approxinmations used by
Beasley et al (1980) to a group of stuttering and non-
stuttering adult subjects at sensation levels of 24 and 32dB.
The performance levels of the two groups were simlar though
there was a subtle difference in pattern of performance over

various time conpression |evels.

Tinme conpressed speech stimuli have been enployed
audiologically with aging subjects (Calearo and Lazzaroni,
1957; de Quiros, 1964; Sticht and Gray, 1969; D Carlo and
Taub, 1972; Konkle et al 1976) as well as subjects having
central auditory dysfunction (Calearo and Lazzaroni, 1957; de
Quiros, 1964; Kurdzeil, 1973) and sensory neural inpairmnent
(Schon, 1970; Kurdzeil et al 1975).

| nvestigators have examned the potential of tinme
expanded speech as a means to inprove |isteners perceptual
judgenents of speech production. Using an el ectronechani cal
technique, Lass and Foul ke (1976) presented 0% 150% 200%
expanded speech sanples from msarticulating speakers and
f ound t hat a significantly great er nunber of
msarticulations were identified accurately. Manni ng, Lee and
Lass (1978) presented 0% 150% and 200% time expanded
conditions of stutterers conpared to normal recordings for

identification of one, two, three unit part word repetitions.
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No inprovenent occurred in the identification of 2 and 3 unit
part word repetitions though significant inprovenent in
identification of one unit repetition was present. Leeper et
al  (1980) examned the potential value of time expanded
speech as aid in inproving |isteners* perceptual judgenents
of hypernasality in connected speech sanples. Fi ndi ngs
indicated that the listeners' confidence in their judgenents

decreased under tine expanded conditions.

The potential wutility of tinme conpressed speech as
efficient nmeans to transmt information, as aid in
educational program and tool to study basic nature of human
informati on processing has been explored (Rieko et al 1975).
Teaching using tine conpressed speech was found to inprove
abstract ability in children, a process noted to be simlar

to deriving essence frominformation (Daniel et al 1973).

2.5 FACTORS AFFECTING |INTELLIGBILITY ON TIME COVWPRESSED

SPEECH

Nunerous factors have been found to affect performance
on time conpressed speech tasks De Quiros (1964) |isted.
Some of the sources of error in the time conpressed speech
test. They include:

1) Attention and nenory span

2) Patient's sensory response

3) Effects of |esion

4) Patients social, educat i onal and linguistic
backgr ound
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2.5.1 Menory:

Freeman and Church (1977) investigated the ability of a
group of normal young adults to recall and repeat a set of
tine conpr essed five-word first-order sententi al
approxi mati ons. Four levels of time conpression (0, 20, 40,
and 60% were presented at four sensational l|evels (16, 24,
32 and 40 dB). The results denonstrated that normal subjects
are capable of recalling and repeating, wthout difficulty,
four lists of the five wrd first-order sentential
approximations at various levels of tine conpression. The
authors purpose that if it is true that many central auditory
processing inpairments affect nenory and that the auditory
discrimnation errors may be a by-product of”or co-exist with
an auditory menory deficit, then a sentential test which
could neasure both of these paraneters nay have diagnostic

and clinical utility.

2.5.2 Sensation |evel:

This is seen fromall studies on tine conpressed speech
Sensati on | evel IS a factor directly related to
intelligibility of time conpressed speech (Beasley et al
1972; Maki et al 1976; Manning et al 1977; Kurdzeil and
Nof f zi nger 1973; Beasley et al 1980; Rudnick and Barry 1974).
2.5.3. Age:

Nornms on tine conpressed tasks may vary considerably in
children owing to the greater wvariability of results.
Performance on tine conpressed speech has al so been reported

to be influenced by chronol ogi cal age.
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King and Weston (1974) suggested that younger children
unlike older children, have not fully developed all the
necessary strategies wused in perceptual processing of
| anguage and consequently they need normal word durations and

interstinmulus interval for accurate perceptual processing.

2.5.4 Stimulus and Tal ker vari ation:

Further, the effect of word list and tal ker variation on
time-conpressed speech discrimnation scores were high-
lighted by De Chicchis, Ockik and Tecca (1981). dD W22
(Hrsh et al 1952) and NJ6 word lists were studied using
comrercially available recordings. Also the performance on
the Auditec NU-6 recordings were conpared to the data from
the original recordings by Beasley et al (1972b), who used a
different talker for NU- 6. Results indicated that different
word lists with ostensibly simlar difficulty |evels under
normal conditions, nay give dissimlar results when altered
I n some ways, as in tenporal distortions. Al so, the effect of
non-native talker variation was even nore dramatic, in that
gores for the Auditec recordings of NU6 were markedly poorer
at all levels of tine conpression than those obtained in

Beasl ey' s recordings.

2.5.5 Linguistic Background:

The intelligibility of time conpressed speech has also
been reported to be influenced by Ilisteners' previous
experience,word famliarity and native |anguage (Foul ke and
Sticht 1969; Heiry 1966 cited by Foul ke and Sticht, 1969).
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To this effect, Nkam Beasley and R ntel mann (1976)
studied the performance of 70 Non-native speakers of English
on tinme-conpressed versions of four lists of Form B of NJ 6
(sane as those used by Beasley et al 1972). The results
obtained were conpared to the perfornmance of normal hearing
native English speakers of Beasley et al (1972) study. Indo-
Dravidian and Spani sh-English speaking subjects were given
experinental stimuli at six time conpression (0% and 30%
through 70% in 10% steps) levels at sensation levels of 8

16, 24, 32 and 40dB SL.

In support of wearlier studies, it was found that
intelligibility decreased as the percentage of time
conpression increased and sensation |evel decreased. The
adverse effects of tine-conpression could be offset upto 60%

by increasing the presentation |evel.

A conparison of results to the study by Beasley et al,
indicated that native speakers of English perforned better
than did both speakers of Indo-Dravidian and Spani sh groups
under nearly all conditions of tine conpression and sensation
levels. (One of the facts that this study enphasizes is that
t he | inguistic background has definite effect wupon the

performance of |isteners on tine conpression tasks.

No studies have been carried out on tine altered speech
tests in language other than English. It would be interesting

for such studies to be carried out. It was found that the



28

entropy per speech sound in bits English is 4.03 as against
4.37 in Hndi (Ranmakirhsna et al, 1960). This inplies that
English is a nore redundant |anguage than Hndi. English is a
much nore efficient |anguage then H ndi because it requires
|l ess nunber of information in bits, to convey the sane
informati on (Ramakrishna et al 1960). This structure of a
| anguage in terns of its redundancy would be factor rel ated

to performance on time conpressed speech tasks.

The question that follows is does intelligibility on
tinme conpressed speech differ across |anguages. Further, the
exact role, the level of proficiency in a |language, and the
structure of the language itself in the perception of tine
conpressed speech are factors yet to be wunraveled. The

present investigation attenpts to study these factors.
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VETHODOLOGY

The main objectives of the present study were to assess

the follow ng:

1) Does the intelligibility of tinme conpressed speech
decrease with increased rates of conpression.

2) Does the structure of the |language influence the
perception of tinme conpressed speech in English Vs. Hindi,

3) Does the proficiency in the |anguage influence perceptua

abilities on tine conpressed speech.

3.1 SUBJECTS
Thirty normal hearing adults (10 nales, 20 fenales)
ranging in age from 17 years 4 nonths to 23 years 7 nonths
with a nmean age of 19 vyears (from a student popul ation)
served as subjects for this study. Each subject was required
to
a) have otologically normal ears
b) have proficiency in at least tw |anguages - Hind
and Engli sh. Most  subjects were nultilunguals
knowng three to five |anguages nanely Hindi,
English, Tam |, Marathi, Ml ayal amand Bengal i
c) have the ability to speak, conprehend, read and wite

Engl i sh.

O the thirty subjects, fifteen were native speakers of

H ndi and 15 were non native (poor) speakers of Hindi.
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The non native speakers of Hindi:

a) did not have Hi ndi as their nother tongue.

b) had been exposed to the I|anguage only after 8 years of
age.

c) had learnt the |anguage formally

d) could conprehend H ndi (Nine of them could conprehend and
read Hindi but witing and speaking was reportedly poor

Six of them could only conprehend the | anguage).

The native speakers of Hndi satisfied the follow ng
criterias:
a) They were native speakers of Hi ndi
b) Al of them had initially learnt Hndi informally at hone
and later formally in school.
c) Al of them could speak, conprehend read and wite Hindi

with a reportedly high [evel of proficiency.

3.2 EXPERI MENTAL STI MJLI

The stinuli used in this study were fifteen Hindi and
fifteen English sentences. The sentences chosen, were of
equal conplexity in both the Ianguages and an attenpt was
made to match the total nunber of syllables in these

sentences, as far as possible.

The sent ences wer e t ape recor ded at nor mal
conversational level by a non native English and non native
Hi ndi speaker who spoke Indian English and South Indian

H ndiand conpressed to 40, 50, 60% in tinme.
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3.3 EQU PMENT
Revox Stereo Tape recorder (B77) wth headphones- Revox
3100.

3.4 |INSTRUCTION TO THE SUBJECTS

A standard set of instructions was given to each subject
as follonws "you wll be hearing a series of neaningful
sentences. Al you have to do is to wite the sentence down

on a response sheet in a manner convenient to you. If you do

not hear a word well, try to guess it; and if you do not
still succeed leave a blank space and go on to the next
sent ence. '

3.5 METHOD

The fifteen . good and poor speakers of HnNdi were
randomy assigned to three groups so that each group
consisted of five good and five poor speakers of H ndi, the
order of presentation was randomzed in order to elimnate
the practice effect.

TABLE-3.1: Showing the Order of Presentation of the H ndi
Sent ences anong the Three G oups:

Order of presentation 1 2 3
Goup 1 H1L (1-5) H2 (6-10) H3 (11-15)
Goup 2 H2 (1-5) H3 (6-10) HL (11-15)

Group 3 H3 (1-5) H1 (6-10) H2 (11-15)
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After one week the English sentences were presented as

foll ows:

TABLE- 3. 2: Showi ng Order of Presentation of English Sentences

anmong the Three G oups:

Order of presentation 1 2 3
Qoup 1 B (1-5) E2 (6-10) E3 (11-15)
Qoup 2 E2 (1-5) E3 (6-10) B (11-15)
Goup 3 E3 (1-5) B (6-10) E2 (11-15)
Abbrevi ati ons used:
HL = 40% speech conpression in H ndi
H2 = 50% speech conpression in H ndi
H3 = 60% speech conpression in H ndi
El = 40% speech conpression in English
E2 = 50% speech conpression in English
E3 = 60% speech conpression in English
The nunber in brackets represents the serial nunber of

the sentences (given under Appendix ) presented.

Appropriate statistical analysis were applied to arrive

at neaningful results and the results have been discussed in

the next chapter.
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RESULTS AND DI SCUSSI ON

The present study was conducted on 30 young adults, who
were presented with fifteen sentential stimuli in both Hindi
and English at 40, 50, 60 percent rates of conpression.
Results of the current study are presented in this chapter.
These findings are discussed in light of previous studies of

a simlar nature and their inplications have been drawn.

4.1 EFFECT OF TIME COMPRESSI ON IN HI NDI AND ENG.I SH

The total nunber of correct responses obtained by the
thirty subjects in Hndi and English at each rate (40, 50, 60
percent) of conpression was calculated. These scores were
converted to nean percent scores and standard deviation at
each rate of tine conpression was derived (Table-4.1, 4.2).
Sentence nunber fifteen in Hndi was elimnated because nost
of the subjects had perfornmed poorly on it. This was
attributed to the fact that the sentence contained thirty
syl l ables which could be beyond the auditory menory of the

subj ects.

TABLE-4.1: Show ng the mean per cent, correct score and
standard deviation (SD) at various tine
conpression conditions in Hi ndi

Per cent age of Mean Per cent SD Percent Scores
tine conpression Score

40 90.7 3.6

50 89.6 4.3

60 82.0 8.3
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TABLE- 4. 2: Showi ng the nmean per cent, correct 3core and
standard deviation (SD) at various tine
conpression conditions in English

Per cent age of Mean Per cent SD Percent Scores
tine conpression Score

40 99. 4 4. 07

50 95. 6 2.2

60 91. 9 59

The mean percent correct scores was seen to drop as a
function of time conpression from 40 to 60 per cent, both in

Hi ndi and Engli sh.

A 't' score analysis was done in order to find the
significant difference, if any, between the nean percent
correct scores obtained at di fferent rates of tinme

conpression in Hndi and English (Table-4.3 and 4.4).

TABLE- 4. 3: Showi ng the significance (0.01 |evel of
signi ficance) between different rates of tine
conpression in Hind

e e T e R e e b e 1
(Rate of Compression [ Rate of Compression |
(e R, .
j la0% 50% 60% !
[ R e e S e S e ——————
] 40% 1 L PO — t 1
| Sg, L
' 50% | D e + l
| | =~ :
: ol ! T~
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TABLE- 4. 4: Show ng the significance (0.01 |evel of
significance) between different rates of time
conmpression in English

- ————————— — S S g T — — ———————————— — 2

The above analyses shows a significant difference (at
0.01 level) between FO and 60 per cent, and 40 and 60 per
cent conpression rates in Hindi (Table-4.3) ie., the
performance falls from 40 to 60 percent speech conpression

rate.

A significant difference was obtained between 40 and 60
percent conpression rates in English too, but not between 40
and 50 percent, i.e., Intelligibility falls rapidly as the
rate of tine conpression reaches about 50% in Hindi. This

observation was not made in English.

Results of the present study show that the general trend
of poorer performance wth increasing rates of tine
conpression in both H ndi and English, though a statistical
significance was not obtained between performance at all
rates of conpression (40 and 50 percent, 50 and 60 percent in
English and 40 and 50 percent in Hindi). Thus, the

intelligibility scores fall in Hndi as they do in English,



36

wth increasing rates of time conpression (40 to 50 to 60

percent).

Earlier studies, using both normals (Beasley et al 1972,
Beasley et al 1976, 1980) and clinical group of subjects
(Kurdzeil et al 1975; Manning et al 1977) have denonstrated
that as the rate of tine conpression was increased the

intelligibility scores decreased significantly. This effect

was found with both consonant - neutral vowel - consonant
(CNO nonosyllables as well as wth sentential stinuli
(Beasley et al 1980). Thus increasing rates of tine

conpression does affect its intelligibility in both |anguages

namely Hndi and Engli sh.

4.2 EFFECTS OF TERVE COWMPRESSI ON IN DI FFERENT LANGUACGES- H NDI
AND ENALI SH

Does the performance of subjects, with a high |evel of
proficiency in both | anguages, follow a simlar trend in both
| anguages. This was anal ysed by conparing the perfornance of
native (proficient) speakers of Hndi with their scores in
Engli sh across 40, 50, 60 percent conpression rates. The nean
percent correct scores and standard deviation (SD was
obtained for the fifteen native speakers of Hndi, in Hndi
and English at different conpression rates (40, 50 and 60
percent) (Table-4.5).
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TABLE-4.5: Showi ng nmean percent correct scores and standard
deviation (SD) in H ndi and English at various
conpression rates for native Hi ndi speakers

Per cent age of [Scores in Hindi Scores in English
Ti me conpressi on
Mean % D % Mean % D %
40 93.1 3.2 96. 4 1.2
50 92.1 4.0 95.5 1.7
60 88.7 3.4 90.1 1

The above table shows a decrease in performance in both
H ndi and English at increased rates of conpression. Thi s
effect is seen nmore in Hindi. The variability of scores is
also seen to be high at increased rates of tinme conpression
in English. Native Hindi speakers performbetter in English
than in Hndi at simlar rates of speech conpression.

This could be due to the fact that Hndi is a less
redundant | anguage than English. Ranmakrishna et al (1968)
studied the entropy per speech sounds in different Indian
| anguages (Table-4.6) and concluded that Hindi has greater
entropy per speech sound in bits than English. This inplies
t he decreased redundancy in H ndi than in English.

TABLE-4.6: Show ng entropy per speech sound in bits in
di fferent Indian Languages

Language |English | Hindi | Marathi | Tam | |[Mala- |Telegu | Kan-1

yal am nada
Ent r opy 4.03 4. 37 4. 37 4. 31 4.6 4.5 4.6
per
speech
sound in

bits
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Time conpression is neant to reduce the external
redundancy of a stimuli. This reduction nay have greater
influence on a l|less redundant |anguage nanely H ndi. Hence
subjects equally proficient in Hndi and English, tend to
perform poorer in Hndi than in English on a time conpressed
speech task. This could be a factor contributing to the

results obtained in the present study.

Further Hndi is a language spoken at a rate faster than
other Indian |anguages and Indian English (Bharadraj 1979).
Hence increasing the rate further in Hndi, woul d
considerably decrease its intelligibility further nore than

Engl i sh.

In order to observe the significance of neans (at 0.01
level) at different rates of conpression in Hndi and

English, a t-score analysis was carried out (Table-4.7).

TABLE-4.7: Showi ng the significance (0.01 | evel) difference
of neans between perfornmance of native speakers of
H ndi, on Hndi and English with time conpression
speech stinmuli

_______________________________ e~
Rate of Compression ' Rate of Compression (Hindi) I
| (English) b - e e e e o]
i ho% 50% 60% I
ke e e — e m e e e ———— |
' 40% ~_ ’
| ~ \
| 50% Fes .
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Tabl e- 4. 7 however shows no si gni fi cant di f f er ence bet ween H ndi
and English at 40, 50 and 60 percent conpression rates by
| isteners proficient in both |anguages (native H ndi speakers

and non-native English speakers).

No such studies have been carried out in |anguages other
than English, thus it appears that redundancy in a |anguage
and the rate of speech in that |anguage are contributing

to perception on time conpressed stimuli.

4.3 TI ME COVWPRESSI ON AND PROFI G ENCY | N THE LANGUAGE
Proficiency in the language as a variable could be
studied only in Hndi. Al the subjects in this study were

students highly proficient in English.

The nean percent carried scores and standard deviation
(SD) was derived on tine conpressed H ndi sentences between
the native (proficient) and non-native (non-proficient)

speakers of Hndi (Table-4.8).

TABLE- 4. 8: show ng nean percent correct scores and standard
devi ati on (Sll_Dz bet ween native and non-native
speakers of ndi on the H ndi tine-conpressed
speech stimuli

[ Non- native speakers Nat i ve speaker s of

of H ndi H ndi
Mean Percent 83.5 91.3
SD 7.2 2.6

The present study shows a significant difference (at

0.01 level) between the native and non native speakers of
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Hndi on the time conpressed Hndi stimuli. The results in
the present study are in agreenent with the study on time-
conpressed consonant-vowel -consonant nonosyllable by native
and non-native listeners of Anerican English (Beasley et al
1976). Native speakers perfornmed better than non-native on a
speech conpression task. Differences in the perfornances
scores are observed at the different rates of conpression in
H ndi between native and non-native speakers of H ndi (Table-
4.9).

TABLE-4.9: Showi ng nean percent scores and standard deviation

(SD) obtained by native versus non-native speakers
of Hndi and various rates of conpression

Perc ent age of Non-native speakers Native speakers
tinme conpression
Mean % Mean Mean % Mean
score S. D. score S.D.
40 88. 6 2.2 93.1 3.2
50 83.6 3.1 92.1 4
60 75. 32 5.5 88.7 3.4

Table-4.9 shows performance scores on the tine
conpressed task in Hndi across different rates to be better
in native speakers of Hndi then in non-native speakers of
Hndi. An increased variability of scores is obtained at the

60 percent conpression rate anong non-native H ndi speakers.

Significant difference of nmeans was obtained at
different rates levels of time conpression between native and

non-nati ve speakers of Hi ndi.
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TABLE- 4. 10: Showi ng the significant difference of neans (0.01
| evel ) between native and non-native speakers of
Hndi, with different rates of speech conpressed
stimuli in Hndi

o e e e T S —
Rate of compression Rate of compression (native Hindi |
(non-native speakers | speakers) |
pf Hindi) e e -
|
|

I 40 50 60

r __________ —— e ——— - ——— o e e i  — — —— — — — — ——— — ———— — —— — — |
40 e ‘

| f A |

' | =~ u

| 50 | ~ 4

i | = . |

| 60 i S~ & |

b s s s ey S e

Table-4.10 indicates a significant difference in the
performance on the Hndi tinme-conpressed stimuli at all
conpression rates (40, 50 and 60 percent) between native and
non native speakers of H ndi.

De Quiros (1964) stated that subjects social enotiona
and linguistic background are inportant factors to be
considered in time-conpression experinents. Anong other
factors, famliarity and experience with the dialect in which
the nmessage is spoken and nessage famliarity have been
denonstrated to influence speech discrimnation ability (Lane
1963).

Qret et al (1965), Wodcoch (1968) reported that
|isteners of tinme conpressed speech should be able to focus
on phrases and content words rather than all the words.
Conprehensi on of conpressed speech appears to depend on
selective listening for relational words which would identify
"meani ng" units within a sentence or a paragraph (Freeman and

Johnson 1969).
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The understanding of tine conpressed sentences therefore
requires the listener to accurately perceive the relative
i nportance of elenents in a sentence. The non-native speakers

of a |language nmay not be proficient enough, at this.

A subjective analysis of the performance of non-native
listeners of Hndi, on the Hndi time conpressed sentences
revealed that the error words were marked words, not very
famliar to a non-native speaker.

These factors contributing to the proficiency in a
| anguage could be inportant cues to the perception of time
conpressed speech. Thus results of the present study support
the findings of Foulke and Sticht (1966) who reported that
the intelligibility of time conpressed speech is influenced
by the listeners previous experience and word famliarity.
These factors indirectly govern his proficiency to scan
sentences to obtain inportant cues fromit.

Wile this study denonstrates the influences of
| anguage, | anguage structure and famliarity on time
conpression of speech stimuli, it stresses the fact that such
factors should be considered before making conclusions on
intelligibility of speech conpressed naterial.

It is inperative that further investigations enploy
standard speech stimuli on normal and clinical (namely
aphasi ¢ and other brain damaged) popul ations be carried out.
The acquisition of such data would help us wunderstand

| anguage organi stion and processing better.
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SUMVARY AND OONCLUSI ON

The present investigation reports on the performance of
thirty young adults (native and non-native speakers of Hi ndi
with a high level of proficiency in English) on the tine
conpressed version of English and H ndi sentences. The study
ai med at

- Analysing the influence of time conpression (40, 50,

and 60 percent conpression rates) on sententi al

stimuli in English and Hi ndi.
- Establishing, if any, the differences between the
perception of time conpressed speech stinuli in

English and Hindi by speakers proficient in both the

| anguages.

- Evaluating the effects of levels of proficiency in a

| anguage on the perception of time conpressed stimuli.

The results support earlier findi ngs t hat t he
per f or mance decr eases Wi th i ncreased rates of time
conpression. Further, performances at 40 and 60 percent tine
conpression rate in English and 40 and 60 percent and 50 and
60 percent time conpression in Hndi were found to be

significantly different (0.01 |evel of significance).

Equal ly proficient speakers of H ndi and English were

found to perform poorer in Hndi than in English. This
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variation in this performance on the two | anguages was found
at all the levels of tinme conpression, this supports the
hypot hesis that the redundancy and rate of speech, play a
role in the perception of tine conpressed speech stinmuli.
Hndi being a less redundant |anguage with its increased rate
of speech could be contributing to the decreased performance
of these subjects in Hndi. Though differences were observed
between the two |anguages they were not significant. Hence
definite conclusions are unwarranted and require further
I nvesti gati ons.

The study also denonstrates the efficiency on
performance of time conpressed speech as a function of

proficiency in that |anguage.

SUGESTI ONS FOR FURTHER RESEARCH

In view of the above findings, it would be of nuch
i nportance to study the effect of tine conpressed speech in
different languages as a neasure to study the | anguage
itself, in multilingual groups wth different [|anguage
conbinations. O further interest would be to obtain these
norns and to observe the differences between the clinical and
a clinical populations.

| nproved techniques of tine conpression would help us
el ucidate much information on the timng aspects of speech in
different languages India being a country wth different
| anguages, the prevalent nmultllingualism should provide a

rich ground for further research.
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APPENDI X- 1 A
Sentences in Hndi used in time conpression task.
1) tJola Abvff. ]D/\tnI ke sa:th dewtrst lce P:N;S J'r;',vw_
ko bas };.-’\L./\C%‘—_/\--

(He went with his wife by bus to visit the denti st)

2) Ve rTe CJO-CIO- r_‘-\CLClI A ;‘; l»’_ L J"’\ YA en A L‘\O—. \j ‘-A—djﬂ lLQ_
koavib do 3ol ])E;L\i.]lﬂ— 2 . '

(M ?rand parents were born around two years before the
war

3) s S Vv ')’Id b pﬂ.& 'r‘i.«l‘S ]‘;—\3 I-"'\ J1 YC«.ID'O_ (a1 L'_(_,'._'- ‘E:__.':
ocrubtay  hal ‘
(The old man has a |lot of experiences with these
| i quors)

4) ‘_]:5 LJU'VVO"J& N AFV\L C‘lu..', SATC V\AéLL-\&l [d_r;.
V\IY.V'\-"\C‘._., ) lt_t“ﬂ ’i"\]:“ﬂ‘ lleA.r_\ Jl_:—L,ifli..

(This young king supervised the construction of his
second pal ace)

PU_YQ L1k Tbte ke dclas IDY»\_JﬁLa ko LHLLJL Re

5) ) . |
Ay Swe bAal I:)’\d Ee. hooo
o) C]O: })0'1 e k-k’lhc- ke be ol ek ?ﬂCL:S) Lo ssT
( b\_. L‘Ekj‘--
i® pu.IIS hEn he Co'vy ke l;m-_-gh [ce F__L_‘(\L’.

bav prefe kDye.
(The policemen chases the burglar on the roof of the
bank?



8)

9)

10)

11)

12)

13)

14)

15)
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o & e ¥ ke I'MJ'IM (g L t'_l‘- )LC-.',}'bOYe_'*_/\y O ¥
e k };)/\mb L\&I
(The engine in this tank has a carborater and a punp)

oot s kov: vo Lc_ k‘_L- SAnw: bha e }:)D..',‘rlimc,mtj
ke ba:ve el L\O».'.Su] vyasn L'Iﬂ&

(A group of conedi ans has staged a parody of the
par |l i anent)

Fwwmwhave dthAv e babe ki Cweasliase dons
hg;tl* I:;uu.t C‘IAK-I'(:_ I o

Lhoﬁg Ladke PQA?L lce bars ke Jyavc:&c
ho Cal tae sottlT hetT.

ba:lalk kechebte hel kT wnhkr Eens
SAbse m,«l'bu._:\: haT .

NACAY
(TPe village head says that his party is the strongest
?Q,,oll_ L]o lc SHcn f. E NAc re CAC Cro JDL&L 5

le o ’b{c\,dc‘_ o rd™ et Ik \A\’j":e, h o1

(The nmusic on the radio is too nodern for ny cousin)

ladlT ne thoda so voll o ek enmnc
C.AbnT }LL‘&:L hal

(The girl has eaten sonme chapatti and a spoonful of
chut ney)

Ts condoa v ko \JJ,\/ vitj\j&m hat wCcC
éILS.& QQ.HC- L/C-.[c, L,’u_v»\ vc_IcT.]q_hT_l&_ ko F”"’\Otc‘:lﬂ_ kj:ja.

(This grant shall be avarded to a young scienti st
speci alising in biology)
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APPENDI X-1 B

Sentences used in English used in the time conpression task

1)
2)
3)

4)
5)

6)
7)
8)
9)
10)
11)
12)
13)
14)

15)

The long pathway that leads to the see is really pretty.
The programon the television is based on a true story.

The discussion is always centered on the problens of
econony.

The paper says that the president arrives in tow this
nont h.

The girl has chosen her blouse in the supermarket in
t own.

Paul had a glass of wine at the end of his dinner.

The policenen chases the burglar on the roof of the bank.
The engine in this tank has a carborater and a punp.

A group of conedians had staged a parody of parlianent.
Your doctor has said that your two arns are broken.

The young girl sleeps in the old hotel near the park.

The Mayor says that his party is the strongest of all.
The nmusic on the radio is too nodern for ny censin,

The girl has eaten sone bread and a spoonful of
mar mal ade.

This grant shall be awarded to a young scienti st
speci alising in biology.



