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CHAPTER |
| NTRODUCTI ON

In recent tines, cross | anguage perception have
gained inpetus for theoretically based research in the field
of speech perception. Studies on cross-language perception
unfold the difference in perception of non-native | anguage
(L) difference in a particular |anguage speaking subjects
and helps one to list the factors that are responsible for
such differences and hence the theoretical assunption that
what different cues or contrasts are used in the different
| anguages that nmke them uni que, and what happens to these
cues or contrasts in case of bilinguals who wuse both the
| anguages. Do they develop these <contrast of non-native
| anguages or can they nmnage with already existing contrasts
of native language or they nodify their phonetic and
phonol ogi cal contrasting abilities ? These guestions are

answered with such research.

Languages differ in their phonol ogical and phonetic
inventories. For exanple, in a particular |anguage L; two
phones may occur, while in another |anguage (L,), the phones
may not occur at all or , L; and L, may share two phones,
but in L; the phones my be phonologically contrastive,
while in L, they may occur in contextual or free wvariation
rather than being used to distinguish nmeaning. Because of

this variation across |anguages, several guestions have been



asked about the potential role of linguistic experience in
the perception of phonol ogical cat egori es. Are speakers
universally sensitive to the paranmeters that distinguish
phonol ogi cal contrasts in ail |anguages, or does experience
with the phonol ogical categories of one's native |anguage
affect the perception of those <contrasts ? For native
speakers of [anguages who do not rmake wuse of particular
speech sounds in a phonol ogical contrast, is the perception
of those sounds affected ? If so, can perception of a
phonetic contrast be nodified in adulthood through hearing a

| anguage that does enploy the contrast ?

A nunber of studies have tried to answer these
questions in the context of vowel perception. Scholes (1967)
concl uded t hat identification of vowels depends on the
nature of vowel categories. Stevens et al. (1969) asked the
American and Swedish to identify the tokens of two synthetic
vowel continua and concluded that difference in vowel
identification is significantly related to vowel i nventory
of native |[|anguage. Terbeek (1977) found that | anguage
experience in nonolinguals of five different |anguages does

affect the vowel perception

These studies (and others) have provided insight
into cross |language differences in vowel perception,

revealing likely differences in perception that depends on

the nature of listener's L; vowel i nventory. Fl ege et al

(1994) in their study opined that vowel dissimlarity



changes little overall as adult Spanish |listeners gain
experience with English vowels, hence perception of vowel
discrimnation is not affected with experience in English

i.e. the non-native second | anguage.

India, being a multi-Ilingual country offers great
potentials to answer the guestions on cross | anguage
research. In this context, the present study was planned.

The purpose of this study was to investigate the perception
of vowels of Hndi and Bengali as in Hindi-Hindi, Bengal i -
Bengali and Bengali-H ndi word pairs by nonolingual Hi ndi
and Bengali speakers and bilingual Bengali speakers who have

| earnt Hindi as second | anguage.

Hindi has a Jlarger number of contrasting vowel

categories than Bengali. Therefore, it should be assuned
that Hindi uses nore phonetic features than Bengali to
di stinguish vowels (for exanple duration). Based on the

above assunption, one mnmight expect that the nonolingual

Hi ndi and Bengali speakers, perceive vowels differently.
Specifically, one mght expect native Hindi |isteners to use
nore dinmensions than native Bengali listeners and nost
i nportant, one may also speculate that a Bengali l'istener

who has |earnt Hindi as a second |anguage nmay perceive
vowels nore closely to Hindi listeners than his Bengali

nmonol i ngual counter part.



REVI EW OF LI TERATURE

Cross language speech perception is a relatively
less researched area. This area, over the years, has
provided solid outlet for theory based research. For long
cross language differences in perception of non-native
contrasts, consonants, vowels and suprasegmental aspects are
studied and theoretical explanations are provided for the
existing differences. The results of the cross language
studies have indicated that adults have difficulty in
discrimmnating non-native distinctions (M yawaki et al.,

1975; Strange et a[., 1981).

Cross-language studies on consonant perception

Werker et al. (1981) compared English speaking
adults and Hindi speaking adults on their ability to
discrimnate the English and Hindi voiced bilabial Versus
alveolar contrast /ba/ - /da/ plus two non-English, Hi ndi
contrasts. The  Hindi place of articulation distinction
between retroflex and dental voiceless stop consonant
| Tal-/tal was selected as a potentially difficult non-
English contrast and the Hindi voicing distinction between
breathy voiced and voiceless unaspirated dental stops
/d al-/t al. The retroflex/dental contrast was acoustically

less salient than those in voicing contrasts. Stimuli  were



produced by Hindi speaker; Ax paradigm was used. Resul ts
indicated that while both English and Hi ndi | i steners can
detect English-H ndi /ba//da/ contrast, the Hi ndi | isteners

scored 100% on both native contrast and the Engl i sh
|isteners scored 40% on potentially easy contrast and 10% on

potentially difficult contrasts.

Two things could be concluded from this study, first
there is an effect of experience on speech perception in
that Hindi adult listeners did significantly better than
English listeners at discrimnating both non-English, Hi ndi
speech contrasts. Also, experienti al effects are nore
pronounced on sone contrasts than others.

Werker and Tees (1984) conpared Nt hiakanpx speaking
adults and English adults on their ability to discrimnate
the glotalized wvelar/uvular contrast t hat occurs in
Nt hl akanpx. Nt hl akanpx coul d di scrimnate where as English
speaking adults showed difficulty (only about 30% could

di scrim nate).

M yawaki et al. (1975) assessed perception of
synthetic /r/ - [/1/ continua by native Japanese, native
bili ngual Japanese speakers with English as their second
| earned | anguage in adulthood and native American English

speakers. The continuum varied on F3; formant consi dered as



primary cue for contrast in English. The results showed that
where as English listeners were successful in categorical
perception, the Japanese |isteners both nonolinguals and
bilinguals were unable to do so and discrin nation was
nearly random Mochizuki (1980) reported on the contrary.
Strange et al. (1981) replicated the results of M yawaki
(1975) in their study usi ng synt hetic stimuli and
identification, AXB and oddity discrimnation tasks were

used.

Expl anations offered in these cross |anguage differences

At first explanation to adults poor performance on

non-native tasks was attributed to Iloss of perceptual

discrimnability due to lack of experience (Eims, 1975;
Strange and Jenkins, 1978). This ability is universal in
infants (Aslin, 1981; Syrdal et al., 1975). But | at er

devel opnental studies were perfornmed by tVerker and Tees
(1983), Werker and Tees (1984), Best and McRobert (1989) who
attribute the difficulty faced by adults in non-native

contrast to specific listening experience.

(Wthdue lapse in time the explanations changed and
these were directed inportance of experiential effects and
the notion that experiential effects are sane for all non-

nati ve contrasts. However, research made it clear that the



effect of experience does not equally affect ail non-native
contrasts as adults can discrimnate many non-native
contrasts with [little difficulty (Moore et al., 1979).

Simlarly the results that Hindi voicing contrast is easier

than the place of articulation contrast, strengthened the
possibility that experiential effects m ght not be
permanent .

One of the early study by Strange (1972) has showed
that discrimnation training was shown to have limted
effectiveness on English adults ability to discrimnate non-
English VOT. Whereas other studies by Pisoni et al. (1982)
reported the English adults ability to discrimnate |ead
boundary in VOT by using |labelling procedures. Strange
et al. (1981) found that only extensive, naturalistic
second language learning experience was effective in
i mproving Japanese adults' ability to discrimnate the

English /ral/-/lal distinction,

Repp (1984) opined that adults may use both auditory
and phonem c processing in their attempts to discrimnate
sounds. To exam ne whether adults would show a simlar
sensitivity to non-native perception even without training,
Werker and Tees (1984) tested English adults on the Hindi
retroflex/dental and the Nthiakampx-giottalized velar/uvular

contrast in a more sensitive procedure. As they were



interested in sensitivity they tested adult English speakers
on same/different (AX) discrimmnation task. Using 4X
procedure they found that adult subjects can discrimnate
both contrasts at 2500 msec but not at 1500 msec 151. In
the subsequent study, wusing just the W ndi retroflex/dental
stimuli they tested subjects for five blocks of trial in one
of three ISl conditions, 1500, 500 and 250 msec (Werker and
Logan, 1985). Again results revealed sensitivity to the non-
native phonetic contrasts in the shorter ISl conditions.
Infact, there was even evidence that the subjects can
discrim nate non-phonetic acoustic cues within either the
retroflex or dental category at 500 msec ISl (Werker and

Logan, 1985). They proposed that subjects can use one of the

three different processing strategies - phonetic, phonemi ¢
and acoustic depending upon the interstimulus interval
Findings indicate that the adult Iisteners can discrimnate

between tokens on the basis of phonetic and acoustic
information if the task requires it but that the most
readily available strategy is to perceive speech stimuli in

terms of non-native phonemic categories

Theoretically based explanations specifying which
non-native contrasts would be easy or difficult to
discrimnate have been proposed (Best, Mc. Roberts and

Si thole, 1988; Burham 1986).



Burham (1986) suggested that there mght be both
fragile and robust non-native contrasts. Fragile refers to
phonetic contrasts that are both rare across the world's
| anguages and of particular inportance, are acoustically
quite simlar and it is due to the loss of these clues that
difficulties arise in perception of non-native contrasts in
adul ts. Robust refers to contrasts t hat are wi del y
di stributed across the worlds |anguages and are acoustically
less simlar. He viewed acoustic sentence as npst inportant
di mension of fragile contrasts. Best et al. (1988) have
taken the strong stand that phonol ogical status alone should
predi ct whether a contrast is discrinmnable or not, to a
nonnative listener. They propose that there are basically
atleast four kinds of non-native contrasts in terns of
phonol ogi cal st at us, viz., (1) assimlable, (2) non-

assimlable, (3) category goodness and (4) two category.

Assim | able contrasts are those in which each nenber
of the contrast can be assinlated to an intermediate phone
in the native |anguage. These should be nmpst difficult to

di scri m nat e.

Non-assim | able contrast include phones that do not
even sound at all like any possible phone from native
| anguage. These constrasts are predicted to be nost easily

di scri m nabl e.
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Cat egory goodness refers to a non-native contrast
whose nmenbers can each be assimlated to an internediate
phonenme in the native |anguage, as in assimlable, but one
which will stand out as clearly a better instance of that

category than the other.

Two category refers to a non-native contrast that
consists of two non-native phones each of whi ch is
assimlable to a constrasting phonemc category in the
native |anguage. According to ease of discrimnation the
four kind of contrasts can be arranged.

Two cat egory>Monassi nm | abl e>Cat egory goodness>Assiniiable

In a recent work Pol ka (1991, 1991) has highlighted
at | east three independent factors that need to be
consi dered when maki ng predi ctions concerni ng t he
discrimnability of nonnative contrasts anong adults. These
are functional phonetic status (phonem ¢ constrasts),
substantiative phonetic status (phonetic wvariation) and
acoustic differences (absolute anmount of measurable acoustic

di fferences).

Anot her area of research that is theoretically
notivated is speech perception and production in second
| anguage learners. Flege et al. (1987) opines that adult

second |anguage learners wll avoi d even attenpting
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unfam liar sounding phones in early stages of second
| anguage acquisition, but they gradually becone better in

produci ng them

Cross | anguage studies in vowel perception

Languages differ not only according to nunber of
vowel s used to contrast nmeaning (phonem c aspect) but also

in terns of phonetic properties that are used to distinguish

the vowels they possess. Such differences should have
implications in terms of how |listeners perceive vowels,
especially in the case of identifying phonetic qualities

that are not represented in a listener's native | anguage.

A nunber of studies have exam ned the perception of
vowel s by speakers of different |[|anguages. Anmong  these
studies one of the earliest land nark study was done by
St evens et al. (1969). They asked Anerican and Swedish
listeners to identify the tokens of tw synthetic vowel
continua. One conposed of unrounded vowels ranging from
unrounded /i/ to rounded /u/. As could be expected, Swedi sh
listeners identified fewer vowels as /i/ than did English
listeners (who do not have phonemcally distinct ful)
denonstrating that differences in the identification of
vowels can be significantly related to vowel i nvent ory

of |_1.
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Scholes (1967, 1968) required listeners from many
different language groups to identify, wusing key words, the
tokens from a matrix of synthetic vowels formed by F; and F,
val ues. He found different pattern of identification
depending upon the [language background of the [listener,
Again results indicated that the identification of vowel
depends at least in part, on the number and nature of the

vowei categories in the listener's native language

Fischer-Jorgenson (1973) compared differences in
perception of German and Danish vowels. Subjects, bot h
German and Danish were presented word tokens containing
different vowels of both [languages. Task given was to
identify the vowel and transcribe it. The vowels used were
North German vowels (both tense and lax) and Danish vowels
(only lax vowels). The results indicated that Ger man
listeners had no difficulty in identifying vowels of both
| anguages. Danish listeners made no categorical perception
between tense and lax. The authors concluded that duration
in addition to spectral characters is important cue for
vowel identification being perceived. This report also deals
with language bias of subject set to identify time distorted
vowels. Although German subjects are told to transcribe
vowels with symbols associated with long vowels they respond

to short samples of 80 ms length cut out from long vowels as



- 13-

if they were phonologically short. Danish subjects did not

show such degree of categorical influence in their response.

Terbeek (1977) suggested that |istening vowels in a
psychophysical mode might reduce or elimnate such cross
| anguage differences. He obtained dissimlarity judgement of
12 monophthongs from speakers of English, Ger man, Thai,
Turkish and Swedish (languages that have significantly
different vowel inventories). Using mul tidi mensiona
analysis, he found significant perception differences as
function of |anguage group - differences that depended on
both vowel inventory and patterns of phonol ogi cal

oppositions.

Terbeek (1977) suggested that access to "psycho-
physical" mode of perception might reduce or elimnate the
cross language differences in vowel perception, and  that
auditory representations may provide a "universal" framework
of vowel perceptions. However, a great deal of research has
shown that adults are language specific perceivers of
speech. For example, speakers of different native |anguages
are apt to label vowels in conformty to the numbers and
nature of phonemic categories in L; (Stevens et al., 1969
Scholes, 1967, 1968; Butcher. 1976; Terbeek, 1977; Terbeek

and Harhman, 1972). Previous linguistic experience may also

alter listeners weighting of acoustic dimensions relevant to
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perceived votvei quality, such as duration (Bennett, 1968;
Gottfried, 1988; Munro, 1992). G ven this, it can be assumed
that previous linguistic experience would influence cross
| anguage judgement of vowel dissimlarity independently of
auditory factors. Miller (1981) opined that durationa
differences in vowels of English are there and these provide

additional cues for providing vowel quality.

Kuhl et. al. C1992) have shown in the vicinity of an
L, vowel category "prototype" are discrimnated readily than
are pairs of vowels of equivalent auditory difference that
are not located near an L; vowel prototype. This "perceptua
magnet" effect was an important possible implication for L,
acquisition, [t may mean that an L, vowel which IS
phonetically sim/lar but not identical to an L; vowel wi |l
be judged more simlar phonetically to L; vowel, than it
would be judged otherwise based solely on its auditory
difference from the L; vowel. Best et al. (1988) have shown
that the discrimnability of consonants in an L, or foreign
| anguage is influenced by how it is categorised, i.e. a pair
of unfamliar L, consonants that are assimlated by two
di stinct Ly, consonant categories will be discrimnated
better than will a pair of readily discrimnable L,
consonants differ phonetically from the L; categories which

have assimlated then.

It can be assumed that discrimnability of vowels

will be related to their perceived phonetic dissimlarity.
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Thus categorical status of a pair of vowels will also
influence their perceived dissimlarity. All else being
equal, a pair of vowels that has been identified in terms of
two categories may be judged to be more dissimlar than will
a pair of vowels identified in terms of single ~category
Support to this "differential classification" hypothesis was
provided by Kewley Port and Atal (1989), who exam ned
synthetic vowels which occupied a small portion of the
acoustic vowel space by multi-dimensional scaling (MDS)
techniques. These subjects were native monolingual English

speakers.

The differential classification hypothesis raises an
i mportant guestion related to L, acquisition by adults. Does
the perceived phonetic dissimlarity of the pairs of vowels
in L, (and/or L; ) remain constant over the ~course of L,
acquisition does it change as a function of experience in

the L2 ? It is certain that L, vowels which differ

sufficiently from any L vowel are treated falling outside
the L; inventory (DelLattre, 1964, 1969). Such vowels, if
they exist, m ght evade the perceptual magnet ef fect
described by Kuhl. Flege hypothesized that phonetic category
formation for L, sounds becomes less likely with increasing
age, but that even adult |earners may establish categories

for L, sounds that differ sufficiently from the nearest L;
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sound (Flege, 1987). The results of sever al st udi es
suggested that vowels which are acoustically distinct from
nearest L; vowel may ultimately be produced more accurately,
but not identical to an L; vowel (Major, 1987; Flege, 1991

1992). Differences in vowel learnabiiity, in turn, mght
reflect differences in the likelyhood of category formation

for vowels encountered in an L, .

Cross |anguage vowel perception research (Butcher
1976; Terbeek, 1977) has suggested that vowels in a "crowded
perceptual space" tend to be judged as more dissimlar than
vowels in a relatively uncrowded space. Thus if bilinguals
establish additional phonetic categories for vowels in an
L, and if their psychological vowel space becomes nore
crowded as a result, the addition of vowel categories should
augment perceived vowel dissimlarity, i.e. if a Spanish
|istener of English were to establish a phonetic category
for the English vowel /I/ it mght augment the perceived
vowel in the high portion of the vowel space. The result of
several recent vowel studies suggest that at |east some
adult Spanish L, learners treat English /I/ as distinct from

lil guaiity vowels fFlege, 1991).

Best et al. (1988) suggested that foreign consonants
either mp onto an L; category or, if very dissimlar,
m ght be treated as a nonspeech sound (i.e. not as 'new

consonant). if this inmplies to vowels, then it my be
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possible that categorical status of L, voxels will not

change.

Flege et al.(1994) in their study tried to determne
if perceived dissimlarity of English and Spanish vowels
changes as native speakers of Spanish gain experience in
English and test the role of auditory difference,
categorical status and typicality on vowel dissimlarity
rating. The term typicality used here refers to the extent
to which phones match |istener's phonetic representationsin
long term memory. Stimulus used was ail the vowels of
English and Spanish in minimal pairs and some nonwords in
the combination /[p-t/. Three Spanish and three English
monol i ngual speakers were made to speak each wor d
containing vowels of Spanish and English respectively. Each
of these word of each vowel category was paired with that of
the words of every other vowel. Three types of pairs were
made, i.e. English-English, Spani sh-Spanish and Spanish-
English. There were nine exemplars of each token and in all
405 tokens were there, 60 subjects were taken for the study
and were divided into four groups English (30 subjects) into
EnA and EnB randomly and Spanish (30 subjects) into SA and
SB on the basis of language experience. SA  were non
proficient bilinguals and SB were proficient bilinguals with

English as second language. The subjects had to rate the
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in a token on a nine point scaie wth (I) as "very
simlar" and (9) as "very dissimlar". This task was
followed by oddity discrimnation test. A long ISl of
1.2 sec was used between each word in a pair to encourage
use of phonetic cues which are stored in long term memory.
Ratings were subjected to correlational anal ysis. Resul ts
showed little effect of L, experience on perceived

dissimlarity of pairs of English and/or Spanish words.

Typicality hypothesis was proved when English
speakers rated English-English pairs as more dissimlar than
Spani sh speakers and Spanish speakers rated Spanish-Spanish

pairs as more dissimlar than English speakers

Cat egorical status and auditory difference also
played an important part in perceived dissimlarity. Fl ege
et al. (1995) tried to compare vowel perception in
monol i ngual English speaker to bilingual Spani sh-English
speakers and secondly to study the effect of L, experience
on dissimlar ratings. They used MDS analysis, wth stimili
and other procedures simlar to previous study. They came
to conclusions that the optimal MS solution obtained for
the native English listeners involved three dimensions
(duration, front Dback and <central non-central). Spanish
|isteners involved two dimensions high-low distinction and

others could not be interpreted. Hence the results support
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the claim that the structure of a listener's vowel space is
significantly affected by the vowel inventory of listener's
L, . The optimal solutions for both Spanish groups proficient
and nonproficient bilinguals involved two dimensions and
hence learning English apparently did not increase the
di mensionality of the Spanish listener's psychol ogi cal

vowel space.

The review reveals that the results depend on
several factors |ike the environment, stimuli, inter-

stimulus interval, perceptual paradigm and contextual cues.

1. Environment of testing

There is some recent research showing that nonnative
listeners show more difficulty perceiving even relatively
easy phones than do native listeners under certain testing
conditions. Takata and Nebelek (1990) compared native
English speakers to native Japanese speakers on their
performance in the modified Rhyme test. Results indicated
that though the two groups performed simlarly under quiet
testing conditions, the native Japanese speakers performed
significantly more poorly than the native English speakers
in conditions of noi se and/ or reverberation. Not
surprisingly, one of the more common error for native

Japanese listeners was r/1 confusion.
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2. Stimuli used
Stimuli used in the perceptual studies of vowels has
been of two types;
1. natural/synthetic
2. isolated vowel s/vowel containing syllables, i.e.
as the OV or O/C
Therefore overall stimuli becones of four types:
1. Natural isolated vowels (Fischer-Jorgenson, 1973)
2. Synthetic isolated vowels (Vinegard, 1970)
3. Natural vowel containing syllable (Flege et al.,
1995)
4. Synthetic vowel containing syllables (Port and

Atal, 1989)

All the four kinds of stimuli are wused and it is
still a matter of controversy. Wereas argunent in favour
of use of synthetic vowels 1is that they are speaker
i ndependent, but the same thing can act as disadvantage as
synthetic vowels do not take 1into account nornalization
aspects fVerbrugge and Rakerd, 1985). Advantage of using

isolated vowels is that vowel 1is in it's pure form and

doesn't have coarticulatory effects. Wereas CVC m ninal
pairs add nore neaning to it by adding phonetic context and
maki ng vowel perception of anbiguous vowels nore categorical

(Rakerd, 1984; Vinegard, 1970) and obviously CJ/C syllables
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make the coarticulatory and contextual variations near to

constant (Rakerd, 1984).
3. Inter-Stimulus Interval (ISl)

Inter Stimulus Interval has been found to affect
level of linguistic participation (Wrker and Tees, 1984).
tVerker and Logan (1985) studied using Hndi and retroflex/
dental stimuli in English speakers. They tested subjects for
five block of trials on 3 ISl conditions, 1.5 sec, 0.5 sec
and 0.25 sec. Results indicated that sensitivity to
nonnati ve phonetic contrast in shorter 1S conditions as
subjects could discrimnate nonnative phonetic cues wthin
retrofl ex or dental category at 500 msec [|SI, whereas in
| SI above 1500 m sec, subjects used phonemc cues. Flege
et al.(1994) suggest use of 1 s to 1.2 s as IS so that

subject is able to retrieve phonetic cues from nenory.

4. Perceptual study tasks or paradi gns used

Specific paradigns are used for specific research
needs in cross |anguage vowel perception studies. Follow ng
paradi gns have been used in the research reviewed (Flege
et al., 1994a,b; Wrker and Tees, 1984; Fischer-Jorgenson,
1973).

1. ldentification tasks

2. AX or simlar/different or discrimnation tasks
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AXB net hod
ABX task
Qddity task

Rati ng procedures

N~ o o oA W

Mil ti Dinensional Scaling

| dentification task involve identification of the
stinmulus by the subject in the stimulus presented. This is
easier than the other tasks and nenory requirenents are |ow

AX or simlar/different or discrimnation task is also one

of the sinplest task. In this, subject has to indicate
whether X i.e. the target phase is simlar to A i.e.
reference phase or different. In this task also, nenory

demands are less and is nost appropriate to test sensitivity

to the contrasts.

AXB task has A, X and B, i.e. three sounds are
presented successively to the subjects. A and B are standard
stimuli, and X is the target stimulus. The subjects are
reguired to judge whether X is nore simlar to A or to B
This is usually wused to study assimlation and other
processes. ABX task has three sounds A, B and X which are
presented successively to the subjects. A and B are the
standard stimuli and X is the target stimulus. The subjects
are reguired to confirm X to either A category or B

category, UWsed in categorical perception.
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In the oddity discrimnation, the subject has to
identify the odd item out of the three stimulus presented
successively (triad) and encircle it. In case of ambiguity
he is required to guess. 't assesses identification

indirectly and has high memory demands

In the rating procedures, dissimlarity between two

stimuli is rated on rating scales, eg. Flege et al. (1994)
used a nine point scale with (I) as 'very simlar’ and  (9)
as ‘'very dissimlar'. This dissimlarity 1is rated on

predetermi ned dimensions. Correlational analysis may be done
which are helpful in obtaining weightage given to different
di mensions and know which ~contrast IS mor e readily

discrimnated. This procedure places high memory demands

Mul'ti-di mensional Scaling Analysis: The ratings are
obtained and thus examined using MDS anal ysis. This
technigue is used to account for the perceived difference
between pairs of stimuli by locating the stimuli with in an
'n" dimensional perceptual space. The listeners mean ratings
are entered into symmetrical matrices and then analysed
using ALSCAL, a program which assumes that dissimlarity
judgement for any pair of stimuli reflects underlying
perceptual distance between them (Takane et al., 1976). MDS

are more sensitive to acoustic differences.
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The tasks discussed above are wused in diffsrent
kinds of research requirenents and have shown to give
variations in results. Therefore a proper method should be

selected to neet the investigators requirenent.
5. Contextual clues

Contextuai clues can be of three types and "as said
to increase the identification of vowels (Rakerd, 1984). The
contexts can be phonetic, phonological and acoustic (Verker
and Logan, 1985). There are also sone clues Kknown as
linguistic sentence context clues. Studies by House and
Fai r banks (1953); Lindblom (1963); Stevens (1963) show that
vowel perception varies upon depending on the identity of
the consonant that precede or follow it. Rakerd (1984)
perforned individual scaling analysis and the study reveal ed
two ways in which vowels in consonantial context can be said
to have been perceived nore linguistically than isolated
vowel s, i.e. judgenments are nore stable and secondly three
linguistically neaningful dinmensions of vowels were nore

integrated in perception when vowels were in context.

According to Flanagan (1972), experinents have
denonstrated that intelligibility of words (vowels) is
substantially higher in grammtically correct neaningfu

sentences than when words are presented random y in
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i sol ati on. The sent ence cont ext r educes nunber of

alternative words anmong which |istener may decide.

Cent mayer (1973) presented synthetic vowel sound in
isolation as well as wthin certain spoken linguistic
environment to study the effect of Ilinguistic context on
vowel perception. They found that a change from isolated
vowel sound to vowels within spoken words reduces the region
of physical anbiguity that is discrimnation beconmes nore
categorical. They also concluded that subject's vowel
boundary is not fixed but varies within a certain range. The
contextual clues can conpletely over ride the instantaneous

boundary.

The review indicates the inportance of Cross-
| anguage research in the perception of native and nonnative
contrasts. India, being a multi-lingual country offers
potential for research on cross-|anguage perception. In this
context the present study was planned. The aim of the study
was to investigate the perception of vowels of Hndi and
Bengali as in Hndi-H ndi, Bengali-Bengali and Bengali-H ndi
word pairs by nonolingual. Hndi and Bengali speakers and
bil'i ngual Bengali speakers who have learnt Hndi as second

| anguage.



-26-

CHAPTER | I']
METHODOLOGY

. Subjects

N nety subjects were taken for the present study.
These subjects constituted three groups, i.e. H ndi ,

Monol i ngual s, Bengali Monolinguals and Bilinguals wth H ndi

as their second, iearned |anguage and Bengali as native
| anguage.
Goup |I: It consisted of 30 native Hndi nonolingual

speakers (17 females and 13 nales) in the age range of 23 to
36 years (nmean age = 30 years).

Goup Il: It consisted of 30 native Bengali nonolingual
speakers (20 fenmales and 10 males) in the age range of 21 to
39 years (nmean age = 33 years).

Goup Il1l: It consisted of 30 Bengali bilingual speakers
(15 females and 15 males) with Bengali as first |anguage and
Hndi as the second |earned |anguage. Their age ranged from
25-43 years (nmean age 34 years). Their proficiency in spoken
Hndi was good (they could comunicate in spoken H ndi
w thout any hinderance with normal sentence conplexity) Al
the subjects had reportedly normal hearing and were literatei

wth a mninmum gualification of 10+2 standard.

1. material: The stimuli consisted of 191 tokens consisting

of two words (CVC syllables) formng a pair. There were
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three types of tokens; Bengali-Bengali syllable pair tokens
(21 in nunmber), Hndi-Hndi syllable pair tokens (45 in
nunber) and Bengali-H ndi syllable pair tokens (125 in
number) .

There were seven Bengali words and ten Hndi words,
which were taken to nmake the tokens. Al the words were of
COVC kind and had seven Bengali vowels and ten Hndi vowels

enbedded in them

The Bengali words examned had seven vowels /a;/,
(dfr, rirl, lu-/, lel, [ael/ and /[/o/ and the Hndi words
contained ten vowels, /al/, [la;/, [il, [i.;l, lel, [lail, [lol,
[au/ making mnimal pairs in the conbination /k-i/ (for
exanple [/kal/-/ka.-1/], [/kal/-/kil/], etc.]. For the vowels
for which neaningful words were not obtained, nonword
syl I abl es or pseudowords were used. For exanple /e/ in both

Hndi and Bengali and /o/ in H ndi.

A total of 21 pairs for Bengali-Bengali, 45 pairs
for Hndi-Hndi and 125 pairs for Bengali-H ndi wer e
prepared. Each word (C/C syllable) <containing a Bengali/
Hndi vowel was paired with a word containing another
Bengal i /H ndi vowel. Table | shows the word pairs wused for
the study. These pairs were visually presented (witten on
cards) to a Bengali and a Hndi adult normal speaker. The

Bengal i speaker read the Bengali word pairs and the H ndi
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Bengali-Bengali

tokens

Hindi-Hindi
tokens

Bengali-Hindi
tokens

/ka:l/=-/ks1/
Ska:l/-/ki:1/
fka:l/=/ku:l/
/ka:1/=/kol/
/ka:l/-/kel/
/ka:1l/-/kael/
Sk3l/-/ki:1/
Skal/~/ku:1l/
/k>1/-/kol/
/kxl/=/kael/
/kol/-/kel/
Jki:l/=/ku:l/
/ki:l/=/kal/
/ki:1/-/kael/
/ki:1l/-/kel/
/kael/-/ku:1/
/kael/-/kol/
/kael/=/kel/
/kol/=/ku:1/
/kol/-/kel/
/ku:l/-/kel/

/kal/-/ka:1/
/kal/=/ki:1/
/kal/=/%il/
/kal/-/kul/
/kal/=/ku:1/
/kal/-/kel/
/kal/=/kail/
/kal/=/kol/
/kal/=/kaul/
fka:l/=/kil/

/ka:l/-/ki:1/

/ka:1/=-/kul/

Jka:1/-/ku:l/

/ka:1/-/kol/

/ka:1/-/kaul/

/ka:l/-/kel/

/ka:l/-/kail/

/kil/-/ki:1/
/kil/-/kul/
/kil/-/ku:1/
/kil/-/kel/
/kil/=/kail/
/kil/-/kol/
/kil/-/kaul/
/ki:1-/kul/
JI: 1= kitzd/
/ki:l-/kel/
/ki:l-/kail/
/ki:l=-/kol/
/ki:l-/kaul/
/kul/-/ku:l/
J/kul/=/kol/
/kul /=/kaul/
/kul/-/kel/
/kul/-/kail/
/kel/-/kol/
/kel/-/kaul/
/kel/-/kail/
/kel/=/ku:1/
/kurl/-/kol/

Jku:rl/-/kaul/
/ku:l/=/kail/

/kol/-/kail/
/kol/=/kaul/

/kaul /-/kail/

/kal/=/kal/*
lksl/-fka:l/*
/ksl/=-/kil/*
/kal/=/ki:l/*
/k31/=/kul/*
[kal/=/ku:l/*
/kal/-/kel/*
/kal/=/kail/*
/k>1l/=/kol/*
/k2l/=-/kaul /*
/karl/=/kal/*
fka:l/-/ka:1/
/ka:l/-/kil/*
Skarl/=/ki:1/
Ska:l/=/kul/*
/ka:l/-/ku:l/
/ka:1/-/kel/
/ka:l/-/kail/*
/ka:l/=/kal/
/ka:l/-/kaul/*
/kael/~/kal/*
/kael/-/ka:1/*
/kael/=/lkil/*
/kael/-/ki:1/*
/kael/-/kul/*
/kael/-/ku:1l/*
/kael/~/kel/*
/kael/=/kail/*
/kael/-/kol/*
/kael/~/kaul/*
/kol/=/kal/*
/kol/-/ka:1/
/kol/~/kil/™
/kol/=/ki:1/
/kol/=/kul/*

/kol/=/ku:1/
/kol/-/kel/
/kol/=/kail/*
/kol/-/kal/
/kol/=/kaul/*
/kel/=/kal/*
fkel/=/ka:1/
Skel/-/kil/*
/kel/-/ki:1/
fkel/-/kul /*
Skel/=/ku:1/
[kel/-/kel/
/kel/=/kail/*
/kel/-/kol/
/kel/~/kaul/*
/ki:1/-/kal/*
/ki:l/-/ka:l/
[ki:l/=/kil/*
fhi 1 y=pde 1y
/ki:1/=/kul /*
/ki:l/=/ku:l/
/ki:1/=/kel/
/ki:1/-/kail/*
/ki:1/-/kol/
/ki:1/=/kaul/*
/ku:l/-/kal/*
/kuzl/-/ka:1/
Jkuzl/=/kil/*
[ku:l/-/ki:1/
/ku:l/=/kul/*
/ku:l/=/ku:l/
/ku:l/-/kel/
/fku:l/-/kail/*
/lku:l/-/kol/
/ku:l/=/kaul /*

Table |: Tokens used in the study. Tokens with * had two exenpl ars
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speaker read the Hindi word pairs into a microphone kept at
a distance of 10 cms from the mouth with an interstimulus
interval of one second. For the Bengali-Hindi pair both the
subjects participated. All these were audio recorded on high

fidelity cassette which formed the material.

[l Method

A1l the listeners were tested 1in a sound booth
Tokens were presented binaurally through headphones at
comfortable listening levels. The listener used a binary
forced choice (AX task) form to record whether the vowels in
the two words in a token were same or different. The order
of presentation to each Iistener was same, i.e. instructions
followed by Bengali-Bengali tokens, Hi ndi - Hi ndi tokens
and Bengali-Hindi tokens. In all each listener had to

dichotom ze 191 tokens.

'V Acoustic analysis

The seven Bengali vowels and ten Hindi vowels in the
words that formed the tokens wer e spectrographically
analyzed. The words were digitized at 16000 Hz sampling
frequency with a 12 bit A/D converter. Using the SPGM
program developed by the Voice and Speech Systems,
Bangal ore, the first four formant values of the wvowels and

the vowel duration for the steady state were measured.
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V Analysis

The data thus obtained was tabulated
For all the three groups per cent same
different responses were calculated and

comparisons were made

and anal ysed.

and per

inter

cent

group
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CHAPTER IV

RESULTS AND DI SCUSSI ON

I. Acoustic analysis of vowels

The results of acoustic analysis are shown in
Table Il and 11l which include the formant values and vowel
duration during steady state. It was observed that the high
vowel s show low F; and low vowels show high F; . Whi l e t he

back high vowel exhibited low F,, the front high vowel
showed high F, and the mid vowels had md F, . F; varied in

the region of 2400 Hz except for /i/ for which it was

higher. While in Hindi the duration of md vowel was
shortest, it was longest for back high vowel. The ratio
between the short and the long vowel was 1:2.5. In Bengali

all the vowels were found to be long wth /i:/ and /[u:/
being the shortest. While the average duration of Hindi

short vowels was 77 m sec and long vowels was 197 m sec,

that of Bengali vowels was 240 m sec. Thus, it appears that
Hi ndi vowels involve four di mensi ons: duration, hi gh-1 ow,
front-back, central-noncentral and Bengali vowel s involve
three dimensions: high | ow, front-back and central -

noncentral .

Il. Cross language perception

Tables 1V, V, VI show the analysis for all t he
groups I, Il and 11l relating to perception of Bengali-

Bengal i, Hindi-Hi ndi and Bengali-Hi ndi tokens respectively.
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F
Vowel F1 F2 (in3kt) F4
(in Hz) (in Hz) (in Hz)
[i:] 329 2337 2902 3717
298 2305 3058 3623
lu:l 329 831 2365 3309
lul 360 988 3404
329 800 2368 3372
[l 392 2117 2619 3749
el 486 2056 2588 3780
44 2305 2933 3592
/ol 486 956 2431 3372
455 895 2387 3372
/ al 580 1396 2400 3654
/ ael/ (Bengal i) 581 1552 2305 3529
[ail 643 1741 2431 -
/c/ (Bengali) 643 1019 2682 3467
/ au/ 670 1176 2305 3529
la:l 706 1270 2494 3686
706 1176 2557 3467
Table 11; Formant frequencies for Hindi and Bengali vowels.

Values in second line are for Bengali vowels
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Phonene Hi ndi Bengal i
I al 67 -
[ 3J/ - 232
lil 7S -
[ul 36 -
la:l 133 268
/ol 173 266
lel 191 240
| ael - 228
[ail 225 -
[ aul 200 -
il 209 222
fu:/ 216 224

Table I11: Duration of Hndi and Bengali vowels (in nsecs)
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Vowels G oup | Goup |1 Goup Il
s D s D ° D

/=/2 0 100 0 100 0 100
fa:/=/1if 0 100 0 100 0 100
Yas/~/n 0 100 0 100 0 100
fa:/-/o/ 0 100 0 100 0 100
/a/-/ae/ 0 100 0 100 0 100
fa:/~/e/ 0 100 0 100 0 100
/3/~/1/ 0 100 0 100 0 100
FAf =/ tef 0 100 0 100 0 100
/3/~/0/ 13. 33 86. 67 0 100 0 100
/>/-/ae/ 0 100 0 100 0 100
15/~/ef 0 100 0 100 0 100
/L= /w/ 0 100 0 100 0 100
/i/-/ae/ 0 100 0 100 0 100
1L/~ fof 0 100 0 100 0 100
/i/-/e/ 0 100 0 100 0 100
/u/=/ae/ 0 100 0 100 0 100
/w/-/e 0 100 0 100 0 100
fuy/ =i 0 100 0 100 0 100
Jae/-/0/ 0 100 0 100 0 100
/ae/- 0 100 0 100 0 100
/e/-/o/ 0 100 0 100 0 100
Qoup | - Hndi Mnolingual;Goup Il - Bengali Mnolinguals;
Qoup Il - Bengali Bilinguals

Table IV: Per cent simlar and per cent dissimlar scores
for the three groups for Bengali-Bengali Tokens
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GQoup | Qoup Il Qoup 11
S D S D S D
‘a/=/a:/ 0 100 100 0 96. 67 3.33
fal=1dk 0 100 0 100 0 100
fa/=/1i/ 0 100 0 100 100
fa/=/u/ 0 100 0 100 0 100
fa/=/u:, 0 100 0 100 0 100
-/e/ 0 100 0 100 0 100
1 /=/ai/ 0 100 0 100 0 100
/fa/-/o/ 0 100 0 100 0 100
/fa/=/au/ 0 100 0 100 0 100
faz/-/1i: 0 100 0 100 0 100
fa:/-/1 0 100 0 100 0 100
faij=/un 0 100 0 100 0 100
Jasf=/n 0 100 0 100 0 100
/a:/-/e/ 0 100 0 100 0 100
fa:/~/a 0 100 0 100 0 100
fas/={of 0 100 0 100 0 100
/a:/-/au/ 0 100 0 100 0 100
Fi/=11d 0 100 100 0 96. 67 3.33
/i/=-/u/ 0 100 0 100 0 100
fif=fns/ 0 100 0 100 0 100
fi/=/ef 0 100 0 100 0 100
/i/-/ai/ 0 100 0 100 0 100
/i/=/o/ 0 100 0 100 0 100
/i/=/au/ 0 100 0 100 - 0 100
f12/=fu/f 0 100 0 100 0 100
L33 8=fuie 0 100 0 100 0 100
[i:/=/e/ 0 100 0 100 0 100
fi:/=/ai/ 0 100 0 100 0 100
L1 vf=fof 0 100 0 100 0 100
/i:/-/au/ 0 100 0 100 0 100
fuf=fwsf 0 100 100 0 100 0
/u/-/e/ 0 100 0 100 0 100
fu/=/ai/ 0 100 0 100 0 100
fu/-/o/ 0 100 0 100 0 100
/u/=/au/ 0 100 0 100 0 100
‘us/=/e/ 0 100 0 100 0 100
rac/=yaiy 0 100 0 100 0 100
/=/o/ 0 100 0 100 0 100
fu:/-/au/ 0 100 0 100 0 100
fe/-/ai 0 100 0 100 0 100
/e/-/o 0 100 0 100 0 100
fef=1 0 100 0 100 0 100
/ai/-/o 0 100 0 100 0 100
/ai/- 0 100 0 100 0 100
/Jo/-/au/ 0 100 0 100 0 100
Goup | - Hndi Mnolingual/Goup Il - Bengali Monolinguals;
Goup Il - Bengali Bilinguals

Table V: Per cent simlar and per cent dissim|ar scores for
the three groups for Hindi-H ndi vowel pairs



Goup | Qoup 11 Group |11l

Vowel

S D 5 D 5
/o/=/a/ 0 100 0 100 0 100
/o/=/a:/ 0 100 0 100 0 100
fo/=/1/ 0 100 0 100 0 100
fof=#1zr{ 0 100 0 100 0 100
/o/=/u/ 0 100 0 100 0 100
Jo/=/u:/ 0 100 0 100 0 100
/o/-/e/ 0 100 0 100 0 100
/o/-/ail 0 100 0 100 0 100
/ir/-/au/ 0 100 0 100 0 100
/fa:r/-/a/ 0 100 100 0 95 5
farf=/Jaz/ 100 0 100 0 100 0
fa:/=/i/ 0 100 0 100 0 J 00
Lo f=fie i 0 100 0 100 0 100
far/=-/u/ 0 100 0 100 0 100
fa:/=/u:/ 0 100 0 100 0 100
lfas/f=/e/ 0 100 0 100 0 100
fas/=tal/ 0 100 0 100 0 100
/a:/-/of 0 N[0[0) 0 100 0 100
/a:/-/au/ 0 100 0 100 0 100
Goup | - Hndi Mnolingual;Goup Il - Bengali Mnolinguals;
Goup Il - Bengali Bilinguals
Table VI : Per cent simlar and per cent different scores

obtai ned by three groups for Bengali-H ndi tokens
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Bengal i - Hi ndi tokens

obt ai ned by three groups for
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1.1 G oup |

It consisted of thirty Hindi nmonolingual speakers.
Bengal i - Bengali word pair tokens

Hi ndi speakers gave good perceptual scores on these
tokens with 100% dissimlarity scores for all tokens except

/2/-/o0/ tokens.

Hi ndi - H ndi word pair tokens

Subjects could identify and differentiate well, all
the tokens obtaining 100% scores on all the tokens. This was
expected as Hindi is their native |anguage and phononenon of

typicality (Flege, 1994) is proved here.

Bengal i - Hindi word pairs tokens

Hi ndi nonol i ngual speakers obtained 100% dissiml ar-
ity scores for ail the tokens except the tokens which had
long vowels (tense vowels) for both the |anguages where they
obtain high simlarity scores of 96.67% and 93.33% for
/0/-/0/ (266 ms and 173 ms), /el/-/el (240 ms and 191 ms) and
100% for /u;/-/u.-/ (224 ms to 216 ms); [/i.-/-li.-/ (222 ms and
209 ms) and /a:/-/a.-/ (268 ns and 133 ms). These results
show that H ndi speakers use duration as a cue to identify
short and long vowels. They could not differentiate between
word pairs containing the same vowels of Bengali and Hi ndi

as durational and spectral variations were mnimal. Also, as
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all the Bengali vowels are |onger than Hindi vowel s, Hi ndi
monol i ngual s perceive them long only and therefore could not
differentiate categorically. Also, the simlarity scores of
97% and 93% for /0/-/0/ and /el/-/el could be attributed to
the durational differences of both these vowels (266 vs
178 ms and 240 vs 191 ms), while the duration differences
between /u.-/-/u:/ (224 vs 216 ms) and [i.-/-/i.-] (222 vs
209 ms) does not vary much, a simlarity score of 100% is

obt ai ned.

1.2 Group Il

It consisted of thirty Bengali monolingual speakers.
Bengal i - Bengali word pair tokens

Group Il performed well on this task wth 100%
different scores for all the tokens which suggest their
famliarity with the language and relative experience or

phenomenon of typicality explained by Flege (1994).

Hi ndi - Hi ndi word pair tokens

The Bengali bilinguals (Group I1) could identify all

the vowel pairs as different by obtaining 100% dissimlarity

scores except t hat they were unable to identify and
differentiate words having |ong Hindi vowels from words
containing short Hindi vowel s (/a/-1a.-1, lil-1i.-1 and

lu:/-/u:/l).This suggests that nmonolingual Bengali speakers
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are unable to make short vs long vowel contrast flax vs
tense).
Bengal i - Hindi word pair tokens

The subjects showed 100% "different", scores for all

the word pair tokens except those containing vowels whi ch
differ in duration. This shows inability to discrimnate
long vs short vowels based on its duration and other cues

100% sim larity scores were also seen in pairs having a
Bengali vowel and a corresponding Hindi |ong vowel as these

are comparable in durations.

1. 3 Group |11
It consisted of thirty Bengali bilingual 1listeners
Bengal i - Bengali word pair tokens
Bengali bilinguals could identify and differentiate
ail the Bengali vowels containing words from others and
obtained 100% dissimlarity scores for all the tokens. Thi s

suggests that perception of first |anguage does not change
with experience in second | anguage and also expl ai ns

typicality hypothesis (Flege, 1994).

Hi ndi - Hindi word pair tokens

Bengali bilingual speakers obtained 100% dissimlar-

ity scores for ail the tokens except that they were unable
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to discrimnate between long and short vowels in Hindi by
obtaining 96.67% 95.67% and 100% simlarity scores for
lal-la:/, lil-li.-] and [u/-/u:/ respectively. This again
suggest that Bengali speakers are unable to make significant
durational contrast in the second |anguage (Hindi in this
case) provided they do not have durational contrast in their

native | anguage.

Bengal i -Hi ndi word pair tokens

Group Il obtained 100% dissimlarity scores on all
the vowel pairs except the vowels which differed only in
duration for which they obtained 90% 96. 67% and 95%
simlarity scores for /u:/-/ul/, [li:/-/il, and [a:l-/al
respectively. The listeners also obtained 100% sinmlarity
scores for those tokens which had sane vowel of both Bengali

and Hi ndi .

I1.4 Inter group conparisons

Group | and Group Il (monolinguals vs. nonolinguals)

Listeners in both groups obtained high dissimlarity
scores in Bengali-Bengali word pair tokens. In Hindi wor d
pair tokens, H ndi nonolinguals obtained 100% dissimlarity
scores on all the tokens. However, sone variation 1is seen
in Goup Il where Bengali nmonol i ngual listeners obtained

100% dissimlar scores on nost of the vowel pairs, except
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that they obtained 100% simlarity scores on the tokens

containing lax and tense vowels.

In Bengali-Hindi word pair tokens, Group | listeners
obtained 100% dissimlarity scores on all t okens except
containing same vowels from both |anguages. The Group 11
listeners showed high simlarity scores for lax and tense

vowel tokens.

The results show that Bengali monolinguals and Hindi
monol i ngual s differ in vowel perception with Bengal i

monol i nguals not able to differentiate tense and lax vowels.

Bengali monolinguals do not appear to use spectral and
tenporal cues (duration) required to make tense vs |ax
contrast and they are not able to make cat egori cal
perception for tense/lax feature. Thi s is expected as
Bengali has only tense vowels. The results also show that

both groups use di mensions such as central /noncentral,
front/back, high-low and diphthongization as they obtain

high scores on vowels separated by these di mensions.

Group | and II1: Monolingual (Hindi) and Bilinguals

Li steners in both groups obtained high dissimlarity
scores in Bengali-Bengali word pair tokens except that Hindi
monol i nguals had l|ess scores for [/>/-/o0/ pair. Hi ndi

monol i nguals obtained 100% dissimlarity scores on all
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the Hi ndi-Hi ndi tokens where as biiinguals showed high

simlarity scores for tense and Ilax vowels. In Bengali -
Hindi word pair tokens also, both groups obtained high
dissimlarity scores (100% on ail tokens except those

consisting of same vowels from both |anguages. The group I1I

listeners showed high simlarity scores for lax and tense
vowel s.

This shows that bilingual Bengal i listeners and
monol i ngual Hindi listeners differ in perceiving vowels.
Bengali bilinguals though have |learnt Hindi as a second

| anguage, do not seem to show the use of durational clue in

vowel perception where as Hindi nonolinguals do.

Goup Il to Goup Ill; Monolingual (Bengali) vs Bilinguals
Group Il and Goup Il obtained simlar "different'
scores in all three type of tokens, i.e. Bengal i - Bengal i

Hi ndi - Hi ndi and Bengali-Hi ndi word pair tokens suggesting
that they use sane perceptual di mensi ons  whet her t he
| anguage in guestion is Bengali or Hindi. This suggests
that the vowel perception does not change in Bengali
bilinguals as they gain experience in second |anguage
(despite learning second | anguage). Table VI summari zes

the results.
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Vowel Group | Group 1|1 Group 111
pairs

D5 SS DS SS DS SS
Bengal i [>-10l 100% 100%
Bengal
Hi ndi 100% Tense Tense
Hi ndi vs | ax vs | ax
Bengal i Same vowel s Tense Tense
Hi ndi from both vs | ax vs | ax

| anguage

Table VII1; Summary of results
Group | - Hindi Monolinguals;Goup Il - Bengali Monolinguals;
Group Il - Bengali Bilinguals

DS - Dissimlarity; SS - Simlarity scores

To summarize, the followi ng were evident.

1. Bengal i listeners (both monol i ngual s and
bilinguals) seldom use duration as perceptual contrast for
vowel perception and thus are unable to identify lax and

tense vowels from each other and categorise them This can
be attributed to assimlation fBest et al., 1988) or in
ot her words perceptual magnet ef fect descri bed by Kuhl
et al. (1992). It also verifies Fi scher-Jorgenson's (1973)
contention that duration can act as a major cue along wth

spectral cues for vowel contrasting and identification.

2. Learning Hindi or experiential effects of second

| anguage (Hindi) has negligible effect on the perception of
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vowel s of first |anguage and vowels of second |anguage are
perceived in accordance with the vowel inventory of first
| anguage. This is in confirmation with previous studies of
Scholes (1967); Stevens et al. (1969); Fischer-Jorgenson
(1973); Flege et al. (1994) and 1is contrary to Strange
et al. (1981) who said listeners iearn contrasts of normal

| anguage as they learn |anguage in natural setting.

3. Learning Hi ndi as a second Ilanguage did not
increase the dinmensionality of Bengali bilingual listeners
psychol ogi cal vowel space. Thus, both Bengali nmonol i ngual s
and Bengali bilinguals perform egually on all tasks. This is
in confirmation with the results of study of Flege et al.
(1995). That is both Bengali nonolinguais and bilinguals and
Hi ndi speakers have front/back, central/noncentral, high-Iow
and di pht hongi zati on di nensi ons. However, Hi ndi speakers

have additional dinmension of long vs short.

The results of the study inply follow ng: It has
inplication in teaching second |anguage to the adults in the
aspect that though the bilinguals know the | anguage, their
perception may be deficient in second |anguage thus |eading
to production and perception difficulties. This highlights
the need for perceptual training along wth | anguage

training.

The inportance of contextual cues is also high-

lighted. During this study the investigator observed that a
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bilingual subject nmay be good in second |anguage proficiency

and yet may not be able to differentiate the most frequently

occurring vowels. It is speculated that the [I|isteners t ake
the heip of the contextual cues to perceive differences in
meani ng  of word in daily life, as change in vowel
significantly changes the meaning. For eg. in Hi ndi

/[ kal/ means tomorrow whereas /Karl/ means time.

Further, it appears that the speech production and
speech perception abilities may be related. MWhile Hindi
speakers could differentiate both tense and lax vowels fas
t hey appear in speech production), the Bengali speakers

could not as Bengali does not have durational differences.

This study has thrown up more guestions than that it
has answered and further research in Cross | anguage
differences in vowel perception is needed to answer t he

followi ng guestions.

1. How does vowel perception and production change

during adult second |anguage acquisition ?

2. How does the perception of vowels in children

with bilingual environment develop compared to monolingual ?

3. Vhat are the contextual <clues in perception of

nonnative contrasts in bilinguals ?
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CHAPTER V
SUMVARY AND CONCLUSI ONS

Cross | anguage studies have gained inportance as
they reveal subtle linguistic differences between t he
| anguages. Hindi has a |arger number of contrastive votveL
categories than Bengali. Therefore Hindi uses nore phonetic
features than Bengali to distinguish vowels (for exanple
duration cues in case of tense and lax vowels). Based on the
above fact one m ght expect that the individual Hi ndi and

Bengali speakers, perceive vowels differently. Specifically,

one mght expect native Hindi listeners to use nor e
di mensi ons than native Bengali i steners. One mght also
spell late that a Bengali |istener who has learnt H ndi as a

second | anguage mmy perceive vowels nore closely to Hindi
| isteners than his Bengali nonolingual counter part in vowel
perception. This experinment was conducted to address the
above guesti ons. The aim of the present study was to
investigate the perception of vowels of Hindi and Bengali in
Hi ndi - Hi ndi, Bengali-Bengali and Bengali-H ndi word pairs by
Hi ndi and Bengali nonolinguals and Bengali bilinguals wth

Hi ndi as a second | anguage.

Ni nety normal hearing adult subjects in the age

range of 20-43 years were taken with thirty in each of the
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three groups, i.e. Hindi monolinguals, Bengali nonolinguals
and Bengali bilinguals wth Hindi as learnt nonnative
| anguage. All these subjects were literates. Mat eri al

consisted of 191 tokens which were pairs of CVC nonosyll abic
mnimally contrastive meaningful wor ds. These formed
Bengal i - Bengal i tokens, Hindi-Hi ndi tokens and Bengali-Hindi
t okens consisting of 10 Hindi and 7 Bengali vowels in CVC
position [k-1]. These tokens were uttered by adult H ndi and
Bengali male speakers which were audio recorded with Inter-
Stinmulus Interval of 1 sec and inter-token interval of
5 seconds which forned the material. Vowels in the tokens
were acoustically analysed and measurenments were nade for
the formant frequencies and duration. The tokens were given
for perceptual evaluation binauraily and the subject was to
di chotom ze the token words into 'simlar' or ‘'different'.
Anal ysis was done in terns of percentage simlarity and

percentage dissimlarity score.

The results of the study indicate that

1. VWhile in Hindi, shor t and long vowels are
differentiated, Bengali has only |ong vowels.

2. Hindi rnonolingual |istener uses nore perceptual
di mension of vowel perception than a native Bengal i
nonol i ngual or bilingual with Hindi as nonnative |earnt
| anguage does.

3. Bengal i monol i ngual s and Bengali bi i ngual s

performed simlarly on all t okens. They obtained 100%
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dissimlarity score for Bengal i - Bengal i t okens and could
not differentiate tense and |lax vowels. It can be inferred
that | earning the second | anguage (Hindi) did not i ncrease
the dimensionality of Bengal i bilingual/listener (The
psychol ogi cal vowel space in Bengal i monol i ngual s and
bilinguals remain the same) and perception of Hi ndi vowel s
by bilinguals reflected t he cat egories of their native
| anguage.

The results of the study imply the following: It has

implication in teaching second |anguage to the adults in the

aspect that though the bilinguals know the | anguage, their
perception my be deficient in second |anguage thus | eadi ng
to production and perception difficulties. This highlights
the need for percept ual training along with | anguage
training.

The i mportance of cont ext ual cues is al so hi gh-

lighted. During this study the investigator observed that a
bilingual subject my be good in second |anguage proficiency

and yet may not be able to differentiate the most frequently

occurring vowels. It is speculated that the listeners t akes
the help of the contextual cues to perceive differences in
meaning of word in daily life, as change in vowel
significantly changes the meaning. For eg. in Hindi / kal /

means tonmorrow whereas /Karl/ means tinme.
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Further, it appears that the speech production and
speech perception abilities my be related while Hindi
speakers could differentiate both tense and lax vowels fas
it appear in speech production), the Bengali speakers could

not as Bengali does not have durational differences.

This study has thrown up nmore questions than that it
has answered and further research in Cross | anguage
di fferences in vowel perception is needed to answer the

foll owi ng guesti ons.

1. Ww does vowel perception and production change

during adult second |anguage acquisition ?

2. Ww does the perception of vowels in children

with bilingual environnment develop conpared to nonolingual ?

3. What are the contextual clues in perception of

nonnative contrasts in bilinguals ?
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