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| NTRCDUCTI ON

Lear ni ng phonol ogy of a | anguage i nvol ves not only
segnmental inventories and rules affecting thembut non-
segnmental aspects of phonology as well. Two views exist
regarding the relation between segnental and supraseg-
mental aspects. One viewholds that like icing on the
cake, the suprasegnmentals are added as a final touch to
t he segnents, another view and nore satisfactory oneis
t hat suprasegnments and segnents bl end and nutual |y
i nfl uence each6ther. One of the ol dest and nost tantilis-
i ng question concerning early |anguage devel opnment is the
rol e of suprasegnental aspects of speech - intonation,
rhythm and stress. Studies concerned with the prosodic
aspects of |anguage have becone increasingly nore frequent
inthe literature. A substantial proportion of the

research has been directed to the study of stress.

Stress can be defined fromthe |listener's point of
view or speaker's point of view Bloomfield (1933)
defines stress as increased | oudness on a particul ar
syl l able. Lehiste (1970) defines stress in terns of
greater effort that enters into the production of a
stressed syllable as conpared to an unstressed syl | abl e.
Stress is defined as the property that endows sequenti al
syllables with differentiating grades of acoustic pro-

m nence (Gitenby, 1975).
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The prosodic features, acoustic as well as perceptua
paraneters that interact in signalling stress have been
reported by different investigators. Fant (1957,in Swedi sh)
consi ders lengthening of the syllables as the nost obvi ous
physical correlate of stress. Fry (1958, in English) con-
siders duration as the nost reliable correlate. For
Bolinger (1958, in English) the primary cue for stress is
the pitch prom nence and Li eberman (1960, in English) attri-
butes peak anplitude as areliable correlate. Savithri
(1987) and Rajupratap (1991, in Kannada) attributed inten-
sity promnence and duration as inportant correl ates of
stress. Though differences of opinion exist anong invest -
gators regarding the promnent cues of stress, all of them
do agree that increnents in fundanental frequency, duration,
intensity and alterations in the vowel quality are the

primary cues of stress.

Stress research is conplicated by the fact that the
par anet ers acknow edged as cosignals to stress al so
apparently share in signaling another speech attribute
nanmely intonation. A further problemin investigating
stress is that there are several types of stress that
shoul d be di stinguished; |exical, semantic which includes
contrastive and enphastic stress and positional stress.

Anot her fact that nakes stress description and anal ysis
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difficult is that stress perception is dynamc, but acoustic
di spl ay of speech such as spectrograns i mmobilise the speech
wave, leading to descriptions of the physical record that
appear to deal with static events. Due to these difficulties
there is a paucity of studies in the area of stress. Severa
attenpts have been nade towards the understanding of child's
perception and production of stress (Wir, 1962; MIller and
Erwi n, 1964; Atkinson-King, 1973; Perkins, 1973; Tingley
and Al l en, 1975; Spring and Dale, 1977). At least three
factors have been inplicated in learning to stress (Kl ein,
1984). These are,
1) perceptual discrimnation of the stressed syll able,
1) awar eness of senantic differences betwen grammati cal

categories differentiated on the basis of stress

(Eg. noun-verb pairs),
Iii) association of stress wth the weight of syllables

(ie light vs heavy).
It is generally agreed that infant's perception of stress

precedes production.

Stress develops as the children grow. Infants of
1-4 nonths have the ability to discrimnate syllables only
I n placenent of stress (Spring and Dale, 1977). Bl asdel
and Jensen (1970) using acoustically defined | evels of
stress showed that subjects were nore likely to imtate

words that have been stressed and they used nonsense nono-
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syllables. R sley and Reynol ds (1970) have al so shown
that their 4-5 year old subjects were nore likely to
imtate words that have been stressed. Even experinents
in contrastive stress indicate that children can imtate
contrasts before they can conprehend or produce (Eraser,

Bel lugi and Brown, 1963).

Several researchers have found that preschool
children use stress to signal new infornation. Hornby
and Hass (1970) have presented data indicating that by
age four,children regularly enpl oy stress to contradict
I ncorrect descriptions. Wienman (1976) reveal ed that the
primary factor influencing stress placenent in young
children's (1.9 - 2.5 years) spontaneous speech is new
i nformati on. Macwhi nney and Bates (1978) found that
3 year olds across three different |anguages use stress
to encode new infornation in picture descriptions. Pro-
gressing to the ol der popul ation, Atkinson-King (1973)
studi ed the devel opnent of nonenphatic stress and non-
contrastive stress in 300 children aged between 5-13 years.
The results showed that by the age of 12 years, her
subj ects were perceiving and producing stress in a fully

adul t manner.

The results of these studies indicate that although
I nffants percei ve and produce atleast sonme stress differen-

tiations by the age of 2.0 - 2.6 years (Bl asdell and Jensen,
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1970) or even earlier if nmelodic contours of a child' s poly-
syl labic utterances are considered to be correlated with
phrasal stress (Fonagy, 1972; Konopezynski, 1975), the deve-
| opment of the child s stress systemmay not be conpl ete
until much later at about 10-12 years of age (Atkinson-King,

1973; Malikouti-Drachman and Drachnman, 1975).

Stress is an inportant factor for normal speech and
| anguage devel opnent. There are studies detailing the stress-
ing skills of individuals who are autistic (Baltaxe and
Si mons, 1985), hearing-inpaired (MGrr and Harris, 1983;
Wei ss, Carney and Leonard, 1985), |earning di sabl ed(Donahue,
1984; Hi ghnamand Morri s, 1987) and nental |y retarded
(Remmel , 1986). These studies report inappropriate judgenent

and use of stress in these popul ati on.

It has al so been enphasised that stress is an inportant
aspect of fluency (starkweather, 1987). As it takes nore
time and additional effort to produce stressed syl |l abl es,
they may be considered as nonentary decrease in the fluency
of speech production. Al so, the inportance of |inguistic
stress in stuttering is highlighted by several investigators
(Brown, 1938; Ei senson and Horowi tz, 1945; Wngate, 1967).
Hence, it would be inportant to understand the di mension of

stress, Wien one wants to understand t hese di sorders.

Most work to date on stress has been for the | anguages

English (Bolinger, 1958; Fry, 1958; Lieberman, 1960), Swedish
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(Schmtt, 1956), Welsh (WIlians, 1985), Spani sh (Hochberg
1987b), Hndi (Firth, 1950), Tam | (Bal asubramani yan, 1981)
and Kannada (Savithri, 1987; Rajupratap, 1991). As stress
I s dependent on the phonetic structure of a | anguage
(Cuttenden, 1986) it would be appropriate to study stress
in different |anguages especially in a multilingual country
like India and to apply it clinically. In this context, the
present study was planned to identify the devel opnental trend,
if any, in the production of stress in Tam|* speaki ng

children in the age range of 2-8 years.

Specifically, the study includes two experinents, the
first aimng to develop the material and the second to
under stand t he devel opment of stress in Tam | speaking children
between 2-8 years. The material is also analysed to identify

t he perceptual and acoustic cues of stress in Tam| .

* Tam| is a Dravidian |anguage spoken by mllions of people
in Indian subcontinent (Hockett, 1976) and 85%of the
popul ation in Tam| Nadu (Vasantha Kumari, 1989).



REM EW CF LI TERATURE

The review is conpiled under the follow ng subheadi ngs:
I - Stress - definitions
I - Types and functions of stress
Il - Cues of stress

|V Measur enment of stress

Vv - Devel oprent of stress in children

| - Stress - Definitions:

There are two maj or vi ews dependi ng on whet her one
enphasi zes the productive or receptive aspects of |oudness; -
t he psychophysi ol ogi cal and t he psychol ogical. Only
occasional |y does one get the required blend of two views

in the work of an individual scholar.

When the speaker's activity in produci ng stressed
syllables is in focus, stress may be defined in terns of
greater effort that enters into the production of a stressed
syl l abl e as conpared to unstressed syllable (Lehiste, 1970).
When stress is defined froma listener's stand-point the
claimis often nade that stressed syllables are |ouder than
unstressed syl lables (Bloomfield, 1933). Thus, stress
denotes both an aspect of the articulatory or notor side
of speech and also a feature of the sounds perceived by a
listener. Stress spans both the transmssion and reception

phase of speech
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In the coomon usage, succeding parts of an utterance
are said to bear stronger or weaker stress in conparison
with other parts of the utterance and nornally the parts
so characterised are syllables. Hence, stress is aterm
that refers to a relation between syll abl es and successi ve
variations in this utterance constitute the rhythmc

pattern of an utterance.

Sweet (1878) says "stress is the conparative force
with which the separate syllables of a sound group are
pronounced". According to Aberconbie (1923) "stress is
force of breathe inpulse". asse (1936) opines that
"stress is an inpulse (primarily of a psychol ogi cal nature)
whi ch expresses itself in the first place by an increase
of pressure in the speech mechani sm and approxi mately

coincides with the point of greatest pressure".

According to Heffner (1949)"stress is referable to
ki neest hetic sensation of nuscle and pressure changes."
Trager and Smth (1951) consider that stress is assuned
to be mani fested by | oudness, each |evel being | ouder
than t he next |ower |evel. However, Bolinger (1958) says
"stress i s perceived promnence i nposed within utterances"”.
Fonagy (1966) considers stress as "the function of great

speaki ng effort".
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Thus, stress involves the rendering of one el enent
nore promnent than other elenents within a unit and is
achieved primarily by alterations of duration, |oudness
and or pitch (A len and Hawki ns, 1978, 1980; Fry, 1955;
Li eberman, 1967; Lieberman, Harris and Sawashi ma, 1970).

Il - Types and functions of stress:

In traditional phonetics, stress has been frequently
divided into dynamc or expiratory stress and nusical or
nel odic stress. This assunption seens to have been based
on a belief that stress and pitch are independent of each

ot her.

Jones (1950, 1962) listed |evel stress, crescendo
stress, di mnuendo stress and cescendo-di m neundo stress.
Al four have been clainmed to exist in serbo-croatian

(Fry and Kostic, 1939; Trager, 1940).

Stress may function linguistically at word | evel and

sentence level. Wrd |evel stress or phonem c stress

presuppose that the domain of stress is a word, and that
the definition of a word does not depend on a criterion

i nvol ving stress (Lehiste, 1970). The mninmumsize of the
unit of stress placenent is the syllable, however stressed
and unstressed nonosyl | abi ¢ words can be di stingui shed only
wthin a larger utterance. Thus, the mninmal unit of con-

trastive stress placenent is a sequence of two syl l abl es.
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If the placenent of stress on one of the syllables of
the utterance i s not predictabl e by norphol ogi cal, |exical
or syntactic criteria, it is said that stress occupies an
I ndependent position wthin the phonol ogy of the |anguage.
This kind of linguistically significant stress is terned

as phonemc or free stress. (Lehiste, 1970).

Languages in which stress functions to distinguish
bet ween ot herw se identical words include Russian and
English. In English there are very fewpairs of words
that are distinguished by nothing except the place of
stress. Here, stress is used contrastively. For free
stress shifting the stress changes the word into another

word and not into a nonword.

On the otherhand, in a nunber of |anguages the pl ace
of stress on a certain syllableis fixed and i s determ ned
with reference to the word. The position of stress iden-
tifies the word as a phonol ogi cal unit (Jakobson, 1931).

P acing the stress on a different syllable changes the word

into a nonword. |In |anguages w th such bound stress, there

IS no opposition between stressed and unstressed syl abl es

w t hi n word-1evel phonol ogy.

Bound stress may occur on the first syllable of a
word, as in Czech or Hungarian; on the last syllable as

in French or Turkish, or on the penultinmate syllable as
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in polish. The placenent of bound stress may al so foll ow
nore conplicated rules as in Latin where stress is placed
on the penultinmate syllable, if long and on the third
syllable fromthe end, if the penultimate syllable is
short (Jakobson, 1931). Shifting the bound stress results

I N m spronounci ati on.

An intermedi ate type between phonem c stress and bound

stress i s norphol ogi cal stress (Jakobson, 1931). 1In

| anguages wi t h nor phol ogi cal stress, the position of stress
is fixed wwth regard to a given norphene but not with
regard to word boundaries. Morphological stress may diffe-
rentiate between conpound words but not between individual
nor phenes. This kind of stress distingui shes between the
two Ger man verbs iibersétzen, "to translate" and ﬁbersetzen
"to take across”. Winrich (1954) calls this type of

stress constructive stress.

In Tam |, the placement of stress is not fixed

(Raghavendra, and Leonard, 1989).

Sentence | evel stress:

Wien stress functions at the sentence level, it does
not change the neaning of any lexical itembut it increases
the relative promnence of one of the lexical itens. There

are three types of stress (Bierwi sch, 1966). Prinary stress
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(non-enphatic stress), contrastive stress and enphatic

stress.

Each sentence has automatically a primary stress.

Here, in a segnent of the sentence what the speaker wants

the hearer to attend to is stressed.

Contrastive stress occurs in sequences of sentences

with parallel constituents that are filled with different
nor phenmes. I n other words, contrastive stress is used to
di stingui sh a particul ar norpheme from ot her norphene that

may occur in the same position.

Enphatic stress is used to distinguish a sentence

fromits negation. Cccasionally, it may be phonetically
i ndi stingui shable fromcontrastive stress; but there are

i nstances and | anguages in which the two are different.

Bi erwi sch (1966) explains that in German enphasis is
acconpani ed by a greater degree of reduction of other
stresses in the sentence than is found in the case of con-

trastive stress.

Functi ons of stress:

Prosodic features including intonation, rhythm and
stress fulfil inportant functions in speech perception and

production. Perceptually, prosodic information assists the
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listener in segnmenting the flow of speech by contouring

words. Syntactically, prosodic features help differentiate

among the different sentence types through different
patterns. Lexically, prosodic features aid in differentiat-
ing grammati cal categories, such as verbs and nouns. In
addition, prosodic features also relate to specific pragnatic
functions. For eg. contrastive stress is used to distinguish

bet ween topic and comment (Chafe, 1970).

Li nguistic stress is a feature of speech perceived
by the |istener which involves conplex interactions of
suprasegnmental elenments. Bolinger (1972) stated that the
distribution of stressed elenments in speech functions for
semantic and enotional highlighting by drawng the listener's
attention to them Bates (1976) added that it is used to
di stinguish new and old information in discourse. The new
information is generally stressed While the old information
is not. Baltaxe (1984) explained that |inguistic stress
functions to set off elements which carry a heavier infor-
mati on | oad and which the speaker wi shes to place into focus.
Thus, stress can be used sinply to give special enphasis to

a word or to contrast one word with anot her

Anot her maj or function of stress is to indicate the
syntactic relationshi ps between words or parts of word.

There are many noun-verb oppositions in English. For eg.
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e

n 1

an Toverflow", "to ovdrflow" - in this pai r the noun has
the stress on the first syllable, the verb has it on the
| ast. The placenment ot stress indicates the syntactic
function of the word. Simlar oppositions occur in cases
where two word phrases form conpounds such as "a "walk
out", "to "walk"out”, "a "put-on”, "to *puton". In

t hese cases, there is a stress only on the first el enent
of the conmpound for the nouns but on both elenents for

t he ver bs

Stress also has a syntactic function in distinguishing
bet ween a conpound, noun such as "a "hotdog'" and an adj ec-
tive followed by a noun as in the phrase "a‘hot"dog™.
Conmpound nouns have a single stress on the first el enent,

and the adjectival phrases have stresses on both el enents.

If a sufficiently conplex set of rules are formulated,
it is possibleto predict the location of stress in the

majority of words for instance in English.

[l - Cues of stress:

Anpl i tude nodul ation is nanifested in | anguage by what
I's nost commonly terned as stress. It has, however been
observed that what is interpreted by the speaker or hearer
as stress has no sinple correlation with Ioudness. It is

associated with other factors also like pitch and durati on.
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The plurality of cues has often led to the view that
what is terned as "stress" is not even basically a matter
of anplitude at all and alternative definitions have been
given by different investigators. Trager and Smth(1951)

consider "stress as |l oudness”". For them|oudness is the

nmaj or factor in the perception of stress. According to
Fant (1957) lengthening of syllables is the nost obvious
physi cal correlate of stress. He proposes to neasure the
area under syllable peak conbining intensity and duration
in a single nmeasure. Bolinger (1958) considers "stress as

accent". Thus,for Bolinger the primary cue of what is

usual ly termed stress in the utterance is pitch prom nence.
Li eberman (1960) considers "stress as rhythnt. According
tohimit is the rhythmof the sentence that is seen as
underlying the perception of stress. For Savithri (1987)

intensity and duration are the inportant cues.

Though difference of opinions exist, all of them agree
that increments in F, duration, intensity and alterations
in the vowel quality are the prinary acoustic cues of stress.
Most work to date on acoustic correlates of stress has been
done for |anguages English (Bolinger, 1958; Fry, 1958;
Li eberman, 1960), Swedish (Schmtt, 1956); and Wl sh (WIIi ans,
1985). It appears that the inportant cues for stress

may differ from | anguage to | anguage.
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Fonagy (1958) says that stress is not definable in
acoustic terns and that the |istener sinplyusesthe various
cues as a basis for judging the degree of force enpl oyed by
t he speakers. Cooper and Meyer (1960) say that stress is
a product of a nunber of variables whose interaction is
not precisely known. Fi sher-Jorgensen (1967) comments
that none of these cues are necessary and none is Sufficient
al one. A nunber of acoustic cues correspond to a sinple
physi ol ogi cal difference and to one final feature ie stress.

The exact cue still renai ns unknown.

The relative inportance of F, intensity and duration
I n perception of stress have been studied experinentally
i n several |anguages including English (Fry, 1955, 1958;
Bol i nger, 1958; Morton and Jassem 1965). Pol i sh (Jassem
Morton, and Steffen-Botog, 1968), French (\Véstin,
Buddenhagen and Cbrecht, 1966), Tam | (Bal asubramani an,
1981); Kannada (Savithri, 1987). Table-1 presents a bri ef

review of findings reported in these studies.

Aut hor Language Subj ects Cues
1. 2. 3. 4,
St et son Engl i sh Vowel quantity
(1951)
Fry(1955) Engl i sh 100 Durati on
Intensity
Fant (1957) Swedi sh — Lengt heni ng of the

syl | abl es
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1. 2 3. 4.
Bol i nger Engl i sh - 1) pitch prom nence
(1958) 2) duration.
Fry(1958) Engl i sh - 1; duration (2) intensity
3) pitch prom nence.
Jassen(1959) Polish - Fr equency
Ti ffany Aneri can - Vowel diagramis larger for
(1959) a stressed vowel .
Li eber man Aneri can 16 1) Hgher F, (2) Peak envel ope
(1960) Engl i sh anpl i tude (3) Longer duration.
R gaul t French - 1) Frequency (2) Duration
(1962)
Shearne and  English - Acoustical vowel diagram
Hol nes
(1962)
Lehiste & Ser bo- 14 Durati on
| vi c(1963) croati an
Li ndbl om English & - Length of syllable.
(1963) Swedi sh
Morton & Engl i sh - 1) Variationin F, (2) Duration
Jassem 3) Intensity
(1964)
i Hungari an - Prom nence produced by neans
Fonagy of respiratory effort.
(1966)
Westin Swnedi sh - 1) Fo(speci al lyof I st syllable
Buddenhagen 2) Quantity, intensity
& Cbr echt
(1966)
Jassem and Pol i sh - F, variations, durations
Morton and
Steffen

Bot og (1968)
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1. 2. 3. 4,
Lehi ste Est oni an - Duration
(1968a)
Berinstein Kechi 10 1) Change of F,, (2) Inten-
(1979) sity (3) Duration.

. i Italian - Duration
Bertinetto
(1980)
Bal asubr a- Tam | ) Prol ongati on of a vowel
mani an that is phonol ogically | ong.
(1981)

Prol ongation of a consonant
and glottal onset.

Addi tion of one of the two
enphatic particles /e:/ and

/ta:n/
Rat hna, Kannada - 1) Increase in intensity
Nat ar a] a 2) Steepness of intensity
and Subr a- rise (3) pause before the
mani yai ah, word (4) duration.
(1981)

Savithri Kannada 4 1) F, (2) Duration (3) Inten-
(1987) sity(4) F,.
Savithri Kannada 4 1g Dur ati onal changes
(1987) 2) Intensity changes

i ’ Kannada 10 1) Durational changes
??bgﬁgatap 2) Loudness changes

Table-1: Studies on cues of stress
* denotes perceptual studies.

Thus we see that though majority of cues are same, there
are some differences and thus the cues vary with |anguages.
For English and Polish the major cues seems to be F,, duration,
Intensity whereas for Swedish, Estonian and Kannada duration

I's the maj or cue.
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|V - Measurenment of stress

Many met hods have been proposed in the past to |ocate

stress.

Li eberman (1960) gives a flowchart to represent his
nmet hod of locating stressed syllables in pairs of syllables,
from acoustic cues alone (Figure-1)

Speech input

|
+

e
,/f“o}a
' P e s
! Peak | / | Peak
amplitude | 1 amplitude
et T = i : == o8 —)
| J = r|
F T — =3
| ampedt |
= ] -
= ~—_F
e s -1
J | Duration r | F_ to .
- It cdzbs e ]
| 4 amplitude | +
| © -1 relation I
! / < Y ~ I
—— L — L
|Unstressed | | Stressed:

Figure-1: Programfor mechani cal recognition of stressed
syl I abl e Li eberman, (1960).
The F criterion at the top of the flow chart corres-
ponds to the traditional notion of "pitch-promnence".
Li eberman's flow chart represents a programfor mechanically

recogni sing the stressed syllables in stress pairs.

The first step of this programis to note the syllable

that has the higher fundanental frequency. This is indicated
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on the diagramby the positive arrow [|f the anplitude
of this syllable is also higher, thenit is the stressed
syllable. |f however, the peak anplitude is |ower as
i ndi cated by the negative arrow, the integral of the
anplitude with respect to time over the entire syllable
is noted. |If this is positive and the pitch difference
and anplitude rati o between the stressed and unstressed
syllables fall into the permssible area, then the syllable
Is stressed. Many other paths can be followed that all
arive at either a stressed or unstressed judgenent. In
Li eberman's study t he judgenents nmade on the basis of
this schenme on his data were in agreenment with the percep-

tual stress judgenents 99. 2%of the tine.

Lea, Medress and Ski nner (1975) devised a strategy
for conputer understandi ng of speech (Fig.2). It uses
prosodi c features to break up conti nuous speech i nto
sentences and phrases and | ocates stressed syllables in
t hose phrases. The algorithmfor locating stressed
syl lables (from fundanental frequency contours and hi gh
energy syllabic nuclei) correctly located the nuclei of
over 85%of all those syllables perceived as stressed by

a panel of I|isteners.
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o - RinYy i . i . /-1 , "‘..
. s ._1 RE I.__
STRESS ED HEAD \
L5
Fig,2: Archetype contour (Lea, Medress and Skinner, 1975).
Figure-2 illustrates how the acoustic correl ates of

rising F, and | arge energy integral are used in an algorithm
for locating the stressed syllables within constituents

of sentences. A stressed "HEAD' to the constituent is asso-
ciated with a portion of speech which is high in energy

with rising F, and bounded by substantial (5 dB or nore)
dips in energy. Q(her stressed syllables in the constituent
are expected to be acconpanied by local increases in F, ie

| ocal rises above the gradually falling F, contour.

Thus, there are different opinions about |ocating stress.
Sone |locate it by F, promnence, sone by intensity prom nence

and sone by both F, and intensity prom nence.
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V - Devel opnent of stress in children:

Two hypot heses have energed fromthe literature regard-
ing children's initial state in stress. The first, which
one can termas the neural start hypothesis hol ds that
children begin the | earning process with no stress preferences.
The child begins presumably with |evel stress or within
difference to the distribution of stress both in babblings
and at the outset of speaking. Then the stress habits of
comunity assert thensel ves quickly and decisively (Leopold,
1947). In contrast, Alen and Hawki ns (1977, 1979, 1980)
have hypot hesi sed that children have a natural bias towards
produci ng words with Trochai c rhythm (an accented syl |l able

fol | oned by an unaccented syl | abl e).

Thi s review di scusses (a) Perception of stress in
children (b) Production of stress in children. Both
production and perception studies are arranged devel op-

mental |l y.

a) Perception of stress: Children's ability to understand

and use stress develop as they grow. Also, it is generally

agreed that infants perception of stress precedes producti on.

Even very young infants show sone sensitivity to prosodic
aspects, of speech of adults (Mrse, 1972; Mehler and

Bertoncini, 1979). It has rather been argued that infants



23
respond first to suprasegnental patterns in the speech
around them (Lew s, 1951; Crystal, 1970). Spring and
Dal e (1977) discovered that 1-4 nonths old infants
correctly discrimnated disyllables with differing only
in the placenent of stress as signalled by F,, duration
and intensity differences. Infact, infantswereable to

discrimnate syllables differing only in duration.

Spring and Dale's study was directed towards two
goals. First, was to explore the ability of young infants
to discrimnate syllabic stress ie. the contrast which
differentiates the neaning of two words eg. Bldck bird vs.
Bl ack biTd. Second, was to evaluate the ability of young
infants to discrimnate stinulus differences on the basis

of duration cues al one.

They took 224 infants in the age range of 4-17 weeks
and used nodi fied high anplitude sucking paradigm The
infants were placed in a reclining seat and were given an
artificial non-nutritive blind nipple for sucking. The
ni ppl e was attached to a pressure transducer. A |evel
defining a high anplitude sucking was preset after nonitoring
the trials of non-reinforced sucking. They divided the
infants into experinental and control group randomy. The
base |line was determ ned which was the response of infant
after 7-12 m nutes acquisition phase in which the child gets
habi tuated. The sucking rate gradually decreases w th habi -

tuati on.
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The infant was presented with an auditory stimli which
was an artificially synthesized disyllabic baba and the base
line was determned. Then the experinental group was
presented with a new stinuli baba whil e the control gr oup
received the same stimuli. It was found that young infants
were able to discrimnate the acoustic correl ates of stress
| ocation (F,, intensity and duration) and also could dis-
crimnate durational difference al one, w thout concomttant
variations in the naturally correl ated paraneters of F,
and intensity. Spring and Dal e (1977) concl uded that,
Infants have atleast sone stress related information avail able
whi ch may serve as the foundation for |exical and syntactica

| ear ni ng.

Hornby (1971) found that first and third graders per-

formed essentially chance in interpreting stress cues to
t opi c-commrent structure. Macwhinney and Price (1980) repli -

cated and extended this finding.

Macwhi nney, Pleh and Bates (1985) in a study of sentence

understanding in Hungarian found that 6 year ol ds could use

stress as a cueto thematic role assignnment alnost as effi-
ciently as adults could; 3 and 4 years, however failed to

nmake use of the stress cue.

Sol an (1980) studied 33 children with the age range of

5-7 years. The intent of the study was to trace the children's
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devel opnent of rules for interpreting contrastive stress.
Children were presented with sentences such as "John hit
Bill and then he hit Sanf. An act out procedure with toys
was used as a response. It was found that when pronoun
was stressed, the children perfornmed better (80% than when
It was unstressed (60% . This gap was cl osed at hi gher

age group.

Studi es concerned with contrastive stress generally
show that children both use and understand contrastive
stress as a nake of focus at a young age. Hornby (1973)
conpared children's understandi ng of sentences, whose focus
was rmarked by a syntactic device (clefting), with their
under st andi ng of sinpl e sentences whose focus was narked
by nmeans of contrastive stress. Results showed that the
stressed sentences were significantly easier for the children's
identification of focus than were the clefted sentences
indicating that for children talking loudly is easier than

| ear ni ng synt ax.

At ki nson-King (1973) studied the devel opnent of non-
enphati c/ non-contrastive stress in 300 children from5-13
years of age. In one part of the study, the experinenter
measured the children's ability to use stress to distinguish

bet ween nouns and correspondi ng noun phrases that differed
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onlv in the location of stress. W rds and phrases such as
hot dog / hot egﬁ, réd sox, red sox Were spoken by the
examner. The children were asked to identify them by
pointing to a picture of the object. The words were spoken
alone Ist, then in a sentence. The children were al so,
asked to respond toasentence in which the nmeani ng suggest ed
one formbut the other formwas used, such as "Fl owers
growin a green hswéo". In all three of these tasks,
devel opnent was interrupted by a lag at grades 4 and 6
although only the former was a significant deviation from
the trend. In addition, in the identification tasks girls
performed consistently better than the boys. In the pre-
ference task, however, there was no lag in devel oprment at
any grade level and no sex difference. The identification
task m ght be considered harder than the preference task
in that the subjects had to be nore sure of the correct
response. In the preference test, a forced choi ce procedure
was used so there was less uncertainty. In the third task,
where the content of the sentence was at odds with the pl ace-
ment of stress, there was another clear devel oprnental trend.
A der children tended to rely nore on the placenent of stress
and less on context. In addition, the girls did better

than the boys in this test.

She al so studi ed conprehension of contrastive stress

usi ng noun-verb in 125 children and 19 adults. Three pairs
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of contrasting nouns and verbs were used as a stinmuli.
They were enbedded in the sentences such as "Let's record
his voice", "Let's record his voice". The results indi-
cated that the ability to select the noun and verb in
sentences with these pairs is mastered mainly as a function
of age. A steady devel opnental increase in percent of
correct response, startingwth Gade I's as 65%til
Gade 7 and 8s 100% A so,it was found that the children
reach a high level of accuracy with these nouns and verbs
much earlier than they do with the conpounds and phrases

t est ed.

Myers and Myers (1983) exam ned normal children (k-6)
in their ability to judge the appropriateness of the stress
patterns of sentence pairs. They discovered a steady
progression in this capacity but with narked vari ation,
even anong their older children. The study indicated that
skill in judging the correctness of stress cues which
di stingui sh enphasis in neaning seemto be one that matured

even i nt o adol escence.

Cross linguistic studies have been conducted on the
devel opnent of stress. deitnman and Wanner (1982) have
argued persuasively that cross linguistic asymetries in
the acquisition of certain norphosyntactic features can be

expl ai ned as the universal application of a strategy "pay
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attention to stressed syllables". Thus,|anguage specific
interrelations of stress patterns and norphol ogy underlie
| anguage specific acquisition patterns. The prosodic
perception of young children is in sone cases better than
m ght be predicted. Alen (1983) showed that 4 year old
French children can correctly perceive stress contrast
not found in their |anguage (but typical of English and
ot her stress | anguages), whereas the sane children at the
age 5 nore fully in command of the prosodic structures of
their own | anguage, can no longer reliably distinguish the

non native contrasts.

b) Production of stress: Children's use of stress al so

begins in young age. Brown (1973) noted that one of his
subj ects used the contrastive stress technique to introduce
new infornation prior to the age of 2 years. H's subject
eve, aged 18 nonths contrasted the sentences "that papa
nose" and "that eva nose" by application of contrastive
stress. Evidence of early use of contrastive stress was
al so provided by Weir (1962) who noted extra heavy stress
for the enotive function of | anguage, in her 21/2years ol d
son's speech. S obin and Wl sh (1967) found contrastive
stress generally imtated by the 2 year old child they

st udi ed.
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Klein's (1984) study of a 2 year old's lexical stress
patterns found that although this child had considerabl e
difficulty imtating lexical stress. Patterns, his
spont aneous productions of words famliar to hi mused con-
sistent and correct stress placenent. At the utterance
stress | evel, Macwhinney and Bates (1978) showed t hat
children can use stress to distinguish new given inforna-
tion by age 3. In asimlar context, Winman (1976) also
showed, that children whose nmean |ength of utterance neasured
1.3 - 2.3 norphenes already showed an established stress
pattern and that stress assignnent highly correlated with
semantic content, in particular with the introduction of

new i nf ormati on.

Raju Pratap (1991) studied the devel opment of word stress in
the range of 3-4 years old normal children who were native
Kannada speakers. 12 children were studied with one nal e
and one fermal e each in the interval of two nonths. Audi o-
recorded clauses (22) and sentences (9) which were judged
to have the key word stressed by nore than 80%]li steners
were taken. This nmaterial was audi o presented and the
children were instructed to imtate or repeat the recorded
version which they heard. The nodel and children's imta-
tion was audi o recorded. Perceptual judgenent by 2 |isteners

were used to identify the percentage of correct response for
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each child. Results indicated that the production of word
stress increased from 3 - 4 years in both nmales and fenal es
for clauses and sentences. However, even at 4 years children
did not achieve 100% score except for female children in the

age range of 3.10 - 4 years.

Al l en and Hawki ns (1980) anal ysed the acoustic proper-
ties of 3 types of syllables, nanmely nucl ear accented
(stressed), non-nuclear accented and heavy unaccented syl |l abl es

in the speech of 3 children aged 36 + 4 nont hs. Recordi ngs

were made of each child playing in honme with his nother
present, on two or nore occasions, two weeks apart. From
each session, 50 utterances were chosen, each consisting of
two or nore words spoken at adequate level in a normal voice
regi ster and containing an identifiable nuclear syllable.

One evaluator transcribed the events, another assigned stress
to each syllable and the third checked the segnments and
stress assignnent. The duration and F, of each heavy and
accented syllable in the 50 utterances fromeach of two
sessions for each child was nmeasured spectrographically and

in sone cases, oscillographically also.

I n nost respects, the acoustic patterning associated
with stress accent and position of a syllable in the phrase

in 3 year ol ds speech closely resenbled the pattern found
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in adult speech and indicates that children have internalised
the basic rules of stress or accent in English ie they have

nastered the production of stress at the age of 3 years.

I n anot her study, Alen and Hawkins (1980) tested the
children's ability to produce and discrimnate mninmal pairs
of nonsense nanes for toys with nanes within pairs diffe-
rentiating only in stress placement within each pair. One
had initial stress ie. Trochaic while the other had fina
stress or non-trochaic. Al the children aged 3.7 - 6.7
were able to discrimnate the pairs easily but when nanes

had to be produced, some errors were seen.

In a subsequent study in French children, Alen (1982)
found that of '181" one-word utterances produced by 6 children

aged 1 year 9 nonths - 2 year 8 nonths which were anal ysed

using spectrograph, a plurality had falling intensity con-
tours. He suggested that these show a trace of some 'prim -
tive' trochaic rhythmor stress. , Hochberg (1987 b) studied
the acquisition of stress in Spanish | anguage and he opi nes

that by 3 years of age children learn the rules of stress.

Progressing to somewhat ol der popul ation, Hornby and
Hass (1970) found that the normal 4 year old children were
able to mark comrent in an utterance by use of contrastive

stress. They had 20 subjects in the age range of 3.8 - 4.6
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(10 mal es and 10 fenales) years and t he nean age was 4 year.
They used 24 draw ngs of sinple events which were grouped
into 12 pairs in which only one el enent of pictures differed
in each pair. Al the pictures had a subject, verb and
object. They presented the pair of pictures one after
another ie the picture was introduced and later its pair
was i ntroduced. They asked the childred to describe the
pictures and the descriptions were recorded and anal ysed.
Their results suggest that there was a clear tendency to
stress the part of description corresponding to contrasting
elenment. They concluded that contrasting stress patterns

are nmastered by children by the age of 4 years.

It was found that the nunber of tines each sentence
constituent received contrastive stress for the first
(initial) picture was few but for the second picture (con-
trasting) ie new elenment was presented,it was very
frequently stressed. Wen stress did occur on sone of the
initial picture descriptions, it was nost prevel ant for
t he object (18.75% constituent and scarcely ever occured
for the verb (3.75% constituent.on the other hand, stress
was nost prevalent in response to contrastive picture for
t he subject (80.00%, less for verb (56.25% and still |ess
for the object (43.75%. It shows that the tendency to
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stress the newelenent in the contrasting picture is affected
by its position in the sentences. This extends the role of

word order in the functioning of the topic comment distinction,

Contrastive stress is a nore primtive device than word
order for expressing topic-comrent discussions (Atkinson-
King, 1973). Hornby, Hass, and Fel dman enpl oying a different
met hod, found that 7 year old children were able to enpl oy
word order for determning the topic-comrent distinction ie
t hey choose the later part of a sinple sentence (the
gramatical predicate) as the comment nore frequently than
the earlier part (grammatical subject). But the earlier work
by Hornby and Hass (1970) suggested that children as young
as 4 years nmay be sensitive to the role of word order in
maki ng the topi c comrent distinction. Thus when the new or
contrasting el enent appears toward the end of the utterance,
it is less likely to be marked with contrastive stress
than when it appears earlier in the utterance. In English
the predicate generally carries the role of comrent. Contras-
tive stress is particularly variable technique for draw ng

attention to the subject.

Chonsky (1971) examned the effect of contrastive stress
on person reference. She found that contrastive stress was
successfully established by the age of 6 years for the

subj ects she studi ed.
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At ki nson-King (1973) studied the production of stress
usi ng conmpounds and phrases. Twentyfive children were used
as subjects in the various production tasks. Gades 1
through 4, and their ages ranged fromfive to eight years.
The following tasks were given to the children:- Experinenter
identification, self identification, production, imtation
and the pair production. Judgenents of two adult |isteners
indicated that the mgjority of the children particularly the
youngest, failed to produce conpounds and phrases correctly,
in nost productions of test stimuli,primary stress was on
the first syllable. This was nore evident in younger
children who had succeeded in the earlier conprehension

t asks.

In the self identification task only five children in
grades 3 and 4 were able to identify correctly a signifi-
cantly better than chance nunmber of their own productions,
and all five had significant score on the production test.
There was good correlation between the adult listener's
judgenments and the children's identifications. |If the
children could identify, the adults could too, if the

children failed, so did the adults.

Chil dren appeared to have success in correctly produc-

ing both nmenbers of a mnimal pair in succession enphasising
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the differences (the pair production test), than in produc-
I ng such nenber randomy in isolation (the production test).
A though the children failed to produce these stinmuli
consistently and correctly, children were able to imtate
the stress patterns of the conpounds and phrases correctly.
Al so, children who were successful in producing the test
itens correctly were al so successful in conprehendi ng

them but the reverse was not always true.

An informal contrastive stress test was al so given
to the sane children. Questions and test phrases were
constructed to elicit answers. For eg. Experinenter: Are
t hese—?, red shoes, blue socks, Children: No, they are___
red socks, red socks. Results indicated that contrastive
stress rule has been acquired and is used correctly by the

time children reach the age of five or six.

At ki nson-Ki ng (1973) showed t hat by t he age of 12, her
subj ects were perceiving and producing stress in a fully

adul t manner.

The results of these studies indicate that stress deve-
| ops frominfant stage and continuous upto 12-13 years and
I s | anguage dependent. Studies in Indian |anguages are
scanty and only Kannada has been partially studied. The
present study ains at understanding the devel opnment of stress

in Tam| speaking children in the age range of 2-8 years.



METHODALOGY

The net hodol ogy is described under two experinents,
experinment | - nmaterial devel opnent and experinment |1l -

devel opnent of stress in children.

Experinent-1: Material devel opnent

As the study was conducted with children in the age
range of 2-8 years, different material was devel oped for
different age groups on the basis of vocabul ary and granmma-
tical developnent in that particul ar age group. The naterial
was sel ected An personal communi cati on with Dr. Ramasany,

Lecturer in Tam |, Southern Regi onal Language Centre, Msore.

Materi al :

2-4 years: Fifteen neaningful bisyllabic Taml| words were
sel ected. The words were of CVCV conbi nation where the
consonant was sane in both syllables of the words and the
vowel varied. Stress was assigned to one of the syllables

of the word randomy.

4-6 years: Phrases with nean length utterance of two words

were selected in the follow ng grammatical cateqories -

Noun + Noun, Noun + T.f-‘ir'r_‘_., Noun + verb. Noun + Verb: adverb +
Verb, Adverb + verb, Adiective + Noun, Adjective + Noun
(Stress indicated by/ ) . Six phrases were sel ected under

each category and totally 48 phrases were choosen.
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6-8 %ars: Sentences with mean length of utterance of
three words were selected. Noun + Adverb + Verb, Noun +
Noun + Verb, Adjective + Noun + Verb were the grammati ca
categories choosen. Six sentences each with stress on
each of the grammatical categories were selected. For eg.
in the Noun + Adverb + Verb conbi nati on, six sentences
with stress on noun , six sentences with stress on adverb
and six sentences with stress on verb were selected. Thus,

totally. 54 sentences were considered.

Al the phrases, sentences were statements with al
the three tenses (past, present and future) distributed
equal |y anmong the granmmatical categories. These materi al
were witten one on each card and the key syllable or word

to be stressed aas underlined. (Appendix-1).

Subject: A fenale Tam| speaker aged 22 years w th norma
speech and hearing served as the subject. She was a naster's
student in Speech and Hearing. She was famliarised with
the naterial and was visually presented with the nmateri al

one at atinme. She was instructed to utter the words,
phrases and sentences with stress on the underlined syllable
or word into a m crophone kept at a distance of 10 cm from
the nmouth. For eg. in the phrase /tai mama/, she was to
stress the word /t=i/. She was also instructed to repeat 3

words, 4 phrases and 5 sentences which were randomy sel ected
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fromthe constructed material to check for intrasubject
variability. These were audi orecorded on a cassette in
a sound treated room The subject listened to the record-
ing and was allowed to repeat any words, phrases or
sentences which she felt was not uttered with proper

stress. A final audio-recording of this was prepared.

Method:  Ten fenal e native Tam| speakers in the age range
of 19-23 years with the nean age of 20.7 years served as

subjects. The subjects were experienced |isteners and they
wer e students undergoing nmaster's training in speech pat ho-

| ogy and audi ol ogy.

The audi o-neterial was presented to the subjects one
at atinme and they were instructed to wite the syllable
or word which they perceived as stressed. However, they
were not provided with any definition of stress. Al so, the
subj ects were instructed to wite-down the perceptual cues

of stress for each syllabl e/ word.

Anal ysis: Three tasks were perforned in which first two

tasks involved percent identification of stressed syll abl e/

word and their cues and task Il involved the acoustic
anal ysi s.
Task-1: Percent identification of stressed syllabl es/words:

A response was consi dered as correct,when the subject

identified the intended syllable or word as stressed. Each
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correct response was assigned a val ue of 'one' and the

total nunmber of correct responses of all the ten subjects

for each wordy phrase or sentence was conputed. The

percent of correct response was cal cul ated using the fornul a.

Total nunber of correct responses for a word/
phr ase/ sent ence X 100
10
The words, phrases and sentences which were correctly

identified as stressed by 80% and above of the subjects

wer e considered for the second experinent. O the 18 words

(15 + 3 repeated), 52 phrases (48 + 4 repeated) and 59

sentences (54 + 5 repeated) all the 18 words, 45 phrases

and 50 sentences were selected. Remaining 7 phrases and
9 sentences were rejected since the correct response score

was | ess than 80%

Age Type of No. of No. of Tot al NO. of

gr oup mat eri al items r epeat ed no. of itens
sel ect ed itens itens sel ect ed
initially finally

2-4 Di syl | abi c 15 3 18 18

years  words

4- 6 Two word 48 4 52 45

years phr ases

6-8 Three word 54 5 59 50

years sent ences

Tabl e-2: Material selected for the study.

sel ected for various age groups.

Tabl e-2 presents the type and nunber of naterial

Interjudge reliability

was measured by using Wal sh test.



40

Task-11: ldentification of perceptual cues of stress.

The perceptual cues were tabulated for all the subjects
and the nunber of tines a cue was identified by each
subj ect was found out. Then the nean nunber of tines a
cue was used was cal cul ated by the fornula:

Total nunber of times a cue was identified by
all the subjects X 100

10

The percent tines a cue was identified was al so cal cul at ed.
The wei ght age on each cue was cal cul ated using the follow ng

formul a: Percent identifica-

tion of the cue X 100
Per cent wei ghtage on each cue = Total percent for
all the cues

Task-111: Acoustic analysis of stress.

The speech sanples were fed to the pitch anal yser
(PM100) froma tape recorder. Peak F,, peak intensity
and total duration for each syllable was neasured for al
the words. Since the duration of the words can vary with
the word length and inherent properties of the phonenes
whi ch constitute a word, duration was not neasured for the
words in phrases and sentences. Only peak F, and peak
intensity were neasured for each word in all phrases and
sentences. The cursor of the PM 100 was noved to the peak

Intensity and F, and the readi ngs were noted down.
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The syl l abl e duration was neasured as the duration between

the onset of low intensity to the offset of high intensity
as in Fig.3.

- o, 1 =)
ec examnDlel
w2 A CSAC J'(:"

When the stressed syllable or word was in initial
t he peak F,,

posi tion,
peak intensity and duration of the follow ng

syl l abl e/word was taken as a reference. |In other positions,

the reference was the previous syl abl e/ word.
Each increnment in FJ/Intensity/Duration on a stressed

syl | abl e/word was assigned a value of "1" and each decrenent

was assigned a value of "0". For eg. as in Table-3 the

first word has increnment in F, which was assigned a val ue

of "1" and the third word has decrenent in F, and intensity

I ncrenment whi ch was assigned a value of "1" as in Tabl e-4.

Wor d, Wor d, VWor d
135 132 131
Intensity 44 42 45

Tabl e-3: Peak F,/intensity of words (exanple)



42

Wor d4 Wor d» Wor d3
K 1 0 0
Intensity 0 0 1

Tabl e-4: Assigned values for F /intensity increnents
~ (exanple)

The total nunber of times F,/Intensity/Duration,
Fo + Intensity, F, + Duration, Intensity + Duration,
Fo + Intensity + Duration increased and decreased were
cal cul ated and percent of this was conputed by the
formul a:
Total nunber of tinmes F,/Intensity/Duration,
Fo + Intensity, F, + Duration, Intensity +

Duration, F, + Intensity + Duration
I ncr eased/ decr eased X 100

Total nunber of stressed syl | abl es/ words
Al so the wei ghtage on each acoustic correl ate was cal cul at ed

by the formnul a:
Percent tines an acoustic correl ate increased/

decreased

00

(=Y

Total percent of acoustic correlate

Experiment-11: Devel opnent of stress in children.
Materi al :

Audi o recorded sanples of 18 words ( 15 + 3 repeated),
45 phrases (42 + 3 repeated) and 50 sentences (45 + 5
repeat ed) whi ch had 80%and above correct identification in

experinment | (Task I) were used as materi al.
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Subjects: Twelve (6 nmales and 6 fenal es) Tam | speaki ng
children each in the age range of 2-8 years with one year
interval served as subjects. Al of themhad nornal ora
nmechani sm and nornmal speech as judged by a speech pat ho-
| ogi st and none of themreportedly had any history of
speech, | anguage and/ or hearing problens. Al these
children were frommddl e soci o-econonm c cl ass and were
selected fromvarious schools in Tam| Nadu (Periyar

District).

Tabl e-5 gives the details of the subjects selected

for the study.

Age in 2--3 3 4-5 9 - 6 -1 "7-S

ears

Y M F M F Im M M F | MF
E F

NO. of

chil dren 6 6 6 6 6 6 6 6 6 6 6 6

Mean age 2.4 2.4 3.4 3.4 44 4454546464 7.47.4

Tabl e-5: Subjects selected for the study.

Met hod: The recorded material was audi o presented froma tape

recorder to the children, one at atinme in a quite room

They were instructed to listen to it carefully and repeat
(imtate) the words or phrases or sentences (2-4 year children
were presented with bisyllabic words, 4-6 year old with two
word phrases and 6-8 year children with three word sent ences).

Each child was given a trial before the experinent. Children
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were allowed to listen to the nodel as many tinmes as they
i ked. No specific effort was nade to nmake the child aware
of the stressed syllable or word. The response of the

children and the nodel were audi o-recorded.

Anal ysis: The recorded sanpl es of the nodel and imtation
were given to two judges for perceptual judgenent. The
first judge was the experinenter and the second judge was
a post-graduate student in speech pathol ogy and audi ol ogy.
The judges were instructed to listen to the nodel and the
imtation. They had to mark "S" if the perceived stressed
syllable or word in words, phrases and sentences was sane
in the nodel and imtation and to mark "D' if the perceived
stressed syllable or word in the imtation were different
fromthe nodel . Al so, the judges were instructed not to

consider any of the msarticulations if present.

The total nunber of "S" and "D' were cal culated for
each child and the total nunber of "S" was converted into
percent by using the fornul a:
number of words/phrases/
A rank correlation test was perforned to test the inter-judge
reliability and 't' test was perforned to find out the
significance of difference betwen neans of various age
groups. The data was then tabulated to bring about an

energing pattern of stress in children between 2-8 years.



RESULTS AND DI SQUSSI ON

RESULTS:

Experinment-1:

Task - |: Material Devel opnent.

As the study consisted of three age groups, the material

devel oped for each group is described bel ow.

2-4 years: words - O the 18 bisyllabic words (15 + 3

repeated) all were rated to have stress on the key syllable
by nore than 80%of the judges. 12 were identified to have
the key syllable stressed by 100%of judges and 6 words

scored 90%

4-6 years: Phrases - Anong the 52 phrases ( 48 + 4 repeated)

45 phrases were judged tgnave stress on the key word by
nore than 80%of judges. O the 45 phrases, 28 phrases were
rated to have the key word stressed by 100%of judges and

17 phrases scored 90%

6-8 years: Sentences - Initially 59 sentences (54 + 5

repeat ed) were choosen. O these, 50 sentences obtai ned
nore than 80%of judges rating. O these 50 sentences,
30 were identified to have the key word stressed by 100%

of judges and 20 sentences scored 90%

Tabl e-6 depicts the responses (in percent) of ten

judges in the identification of stressed syll abl es/words.
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Age group and Nunber of syl | abl es/ Per cent
mat eri al wor ds stressed scores
2-4 years Syl | abl es 12 100
wor ds 6 90
6 28 100
-6 years
ohr ases Wr ds 17 90
7* 80
6-8 years 30 100
sent ences Vor ds 20 90
o* 80
* = No.of itens (scores < 80% not included for the
st udy.

Tabl e-6: Percent response for stressed syl | abl es/ words.

Intra subject reliability: To test the intra subject

reliability, three words, four phrases and five sentences
were repeated. O these, all the three words and five
sentences were judged to have the key syllable or word
stressed in both utterances by >80%of the judges. How
ever, of the four phrases repeated, only three scored

>80%in both the utterances.

Tabl e-7 gives the responses of the judges for repeated
wor ds, phrases, and sentences. The results of the Wil sh
test indicated that no significant difference existed between

the trials suggesting high intra judge reliability.
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Mat eri al Trial | Trial 11
in % in %
Wor ds
1 100 100
2 100 90
3 100 90
Phr ases
1 60 70
2 90 90
3 100 100
4 100 100
Sent ences
1 90 100
2 90 90
3 90 90
4 100 100
5 100 100

Tabl e-7: Percent response for stress in two trials for
~ repeated itens.

On the basis of the results, seven phrases and ni ne
sentences were deleted and a total of 18 words, 45 phrases
and 50 sentences were selected for further anal ysis and
Experinent-11. (Appendix | gives the details of the words,

phrases and sentences sel ected).
Task-11: Perceptual cues of stress.

Atotal of eight cues were identified by the ten judges
as foll ows,
1. Prolongation of sressed word,
2. Extra effort in production,
3. Pause before or after stressed words or intersyllabic

pause in the stressed word,
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Raising or falling intonation in stressed word,
Clear articul ation,

4
5

6. Shortening of stressed word end,

7. Shortening of preceding or follow ng word,
8

Mor e stress (undefined).

It appears that the judges have indicated that the
stressed word i s enphasised using one or the other physical
di mensi ons; - increased effort, |engthening, pause or
changed pitch. These cues along with the nean and percent

identification by judges are in Tabl e-8.

Wr ds Phr ases Sent ences

Per cept ual cues
Mean Percent Mean Percent Mean Percent

Prol ongati on 12.6 70 23.9 53.11 23.1 46.2
Ef fort 6.7 37.32 15.4 34.22 17.4 34.8

Pause before or
after stressed

wor d 0 0 10.3 22.88 13.0 26.0
Rai sing or fall-

ing intonation 1.1 6.11 8.7 19.33 8.6 17.2
Articul ation 0.9 5 4,30 9.55 50 10.0
Short ened

stressed word

end 0.9 5 0.9 2 1.6 3.2

Shorteni ng of
proceedi ng or

fol I owi ng word 0 0 0.7 1.55 0 0
More stress
(undefi ned) 0.1 0.56 1.6 3.5 1.5 3

Tabl e-8: Perceptual cues of stress
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These cues were pool ed together and grouped as provi ded
in Tabl e-9 under six headings. Their percent weightage is

al so shown in the same table.

Average \Wightage \Wightage Wi ghtage

per cent on each on each on each
Per cept ual cues cue(present cue cue Raju
st udy) Savithri Pr at ap
(1987) (1991)
(Kannada) (Kannada)
| . Durati ona
changes 56. 37 42. 4 35.75 34.5
2. Loudness
changes 35.44 26.7 21.51 34.5
3. Pause 16. 30 12.3 14. 34 8.6

4.1 ntonati on
dhanges 14. 21 10.7 12. 57 8.6

5. Aticul ation
changes 8.18 6.2 10. 71 4.3

6. More stress
(undef i ned) 2.51 1.8 3.6 8.6

Tabl e-9: Perceptual cues of stress and their percent
wei ght age.

From Table-9 it is evident that durational changes have the
maxi mum wei ght age foll owed by | oudness changes, pauses,

i ntonati onal changes and articul atory changes.
Task-111: Acoustic analysis of stressed syll abl es/words.

Tabl e-10 depicts the results of the acoustic analysis
for 18 words, 45 phrases and 50 sentences. It appears that

an increase in intensity concurred with the stressed syllable
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or word. The second najor correlate was increase in dura-
tion in words (not neasured for phrases and sentences) and
increase in K, for phrases and sentences. Negligible per-
cent of decrenents in F, and intensity was al so observed.
In these itens, vowel quantity (Stetson, 1951), |arger
vowel diagram (Tiffany, 1959) and peak envel ope anplitude

(Li eberman, 1960) coul d have resulted in stress.

_ Wor ds Phr ases Sent ences
Acousti c : :
correl ates Per - Wei ght-  Per- Wei ght - Per - Wi ght -

cent age cent age cent age.

I ncrease in
intensity 94. 44 22.66 84.44 43.18 82 43. 15
I ncrease in
duration 83. 33 19. 99 NC NC NC NC
I ncrease in
Intensity &
duration 83. 33 19. 99 NC NC NC NC
I ncrease in
= 50 12.00 53.33 27.27 52 27. 37
[0}
| ncrease in
F, and
Intensity 50 12.00 46.67 23.87 44 23.16
| ncrease in
Fo, & duration 50 12. 00 NC NC NC NC
I ncrease in
Fo, intensity
& duration 5. 56 1.33 NC NC NC NC
No change
in F, 0 0 0 0 0 0
No change
Inintensity 0 0 2.22 1.14 10 5. 26
No change in
duration 0 0 NC NC NC NC
geqr ease inF,

intensity
(neasured only 2105
for phrases &
sent ences) NC NC 8.89 4. 55

Tabl e- 10: Acoustic correlates of stress and their percent
wei ghtage for the itens used in the study
NC: Not considered for calculation



51

Experinment-11: Devel opnent of stress in children.

Thi s experinent ained at understandi ng the devel opnent
of production of stress in children using words, phrases

and sentences from experinent-1.

Tabl e-11 depi cts the performance of children in terns
of percent scores for both the sex at different age intervals

on an imtation task.

S?gup Mean scores Mean percent scores
in J2
years J1 Js Jq

F M F M e M F M

2-3 12.00 11.83 12.00 11.83 66.66 65.72 66.66 65.72
3-4 13.16 13.00 13.16 13.00 73.11 72.22 73.11 72.22
4-5 35.33 34.5 35.33 34.5 78.51 76.66 78.51 76.66
5-6 40.83 37.33 40.83 37.5 90.74 82.96 90.74 83.3

6-7 39.5 39.00 39.66 39.00 79.00 78.00 79.32 78.00
7-8 44.83 40.83 44.83 41.00 89.61 81.66 89.66 82.00

Tabl e-11:.Percent scores obtained by children at different
age i nterval s.

J - Judge.

It was observed that the performance of children imtat-
ing stress inproved from2-8 years. However, even at the age
of 8 years the children were not able to obtain 100%score
whi ch indicated that even at 8 years, children did not naster

t he use of stress. Considering the nmean percent scores, there
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was a dip noticed at 6-7 years of age in both the sex.
Except for this, there was a linear relation between the

age and capacity to produce stress, as evidenced by the

imtation task.

The '"t' test indicated a significant (P 0.01)
di fference between the scores of 2-4 years and 4-6 years ,
2-4 years and 6-8 years. However, no significant diffe-
rence (P 0.01) was noticed in the devel opnent of stress

between 4-6 years and 6-8 years. (Table-12).

Age group 2-4 years 4-6 years 2-4 years
I n years. VS. VS VS
4-6 years 6-8 years 6-8 years

"t' val ue 6. 62 0.03 6. 98

Table-12: 't' values for the nean percent scores of different
age groups.

Also, the results of 't' test indicated no significant
difference (P 0.01) between nales and females in any of
t he age groups. However, there were sone differences in

their performance at all age groups. Fenal es perforned

better than nales in all the age groups.

The results of the product nonent correlation test
I ndi cated a near perfect correlation between the two judges
for phrases and sentences with an "r" of 0.96 and 0.97

respectively. This indicates a high interjudge reliability.
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For words the correlation was 0.64. The results obtained
for 2-3 years using words were not reliable as wi de vari a-
tions were observed between the judges rating children's
responses. Al so, children's responses were found to be
difficult to rate due to factors |like poor imtation of

nodel by the children and nore back ground noi se in recording.

D SCUSSION The results reveal several interesting points.

First of all the results indicate that durati onal and

| oudness changes were the nmaj or perceptual cues for the

perception of stress and others (pause, articulation into-

nation and stress) were the mnor cues.

These results are in concurrence with the results of
the studies by Pant (1957) in Swedish, Lehiste and Ivic
(1963) in Serbocrotian, Lindblom(1963) in English and
Swedi sh, Lehiste (1968a) in Estonian, Savithri (1987)
and Raj upratap (1991) in Kannada. In these studies, dura-
tion and | oudness are reported to be the two maj or percep-
tual cues of stress. However, the results do not agree
wth the results of the studies by Bolinger (1958), Fry
(1958), Lieberman (1960) in English, Mrton and Jassem (1965)
in Polish and Rgault (1962) in Polish. Al these studies

found pitch promnence as the ngjor cue.

Conparing the data of the present study with that of
Savithri (1987) and Rajupratap (1991) it appears that the
(Tabl e 9, PP49)
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data is in consonance nere with that of Savithri (1987).
However, in the earlier study (Savithri, 1987), quality
changes were also reported by the listeners which were

not reported in the present study. Al so, in the previous
study by Savithri (1987) nore wei ghtage was observed for
changes in articulation. |t appears that perceptual cues
differ in different | anguages. This m ght be because of
organi sation of durational properties of speech sounds and
set rules for stress in different |anguages. QO uttenden
(1986) opines that "the inportance of |ength varies across
| anguages, dependi ng on whet her a | anguage uses |ength for
phonem c contrasts on the segnental |evel”. Tam | |anguage
uses length as phonenm c contrasts at the segnental |eve
(Vasant hakurari, 1989). Perhaps because of this, Tam

speakers are nore tuned to the durational variations.

Second, the maj or acoustic cues were intensity and

duration. Theseresul tsareinconsonancew t hthefindi ngs of
Fry (1955, 1958), Pant (1957), Lehiste and lvic (1963),

Li ndbl om (1963) and Savithri (1987). Wile in the earlier
study, Savithri (1987) reported that the acoustic anal ysis
reveal ed durational changes as the first major cue and F,
as the second cue, the present study reports intensity
changes as the first major cue and duration as the second
rel evant cue for words (not neasured for phrases and

sentences) and F, changes for phrases and sentences.
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Al so, Savithri (1987) reported that in words, increased
Intensity, increased duration, increased F, and w der
formant frequency boundaries in vowels served as cues.
But only increase in intensity and wi de fornant frequency
boundari es were observed in sentences. In the present
study, increase inintensity was found for stressed itens in

bot h words and sent ences.

However, the results of the present study, contra-
di ct those of studies by Bolinger (1958), Liebernan
(1960), Morton and Jassem (1969) and Westin and Abrecht
(1960). Al these studies reported F, as the nost rel e-
vant cue which again supports the notion that the percep-
tual and acoustic correlates of stress are | anguage

dependent .

Third, on conparing the results of acoustic and

perceptual analysis, it was observed that the results of

the acoustic analysis partly agreed with those of the

perceptual analysis. Wil e perceptual anal ysis reveal ed

increase in duration as the major cue, increase in inten-
sity was the major cue in acoustic analysis. The second
maj or cue for perception of stress was increase in effort
and acoustically it was increase in duration for words
and increase in F, for phrases and sentences. These

results partly agree with the findings of Fant (1957) and



56

Fry (1958). Fant (1957) comments that | oudness depends on
duration and "the experience from speech analysis and
synthesis that shortening al one can have the effect of
changing a listener's stress response", notivates the

dependency of | oudness on duration.

I n Kannada, Savithri (1987) found that both acousti -
cally and perceptual | y,duration was the nmaj or cue for
stress. In the present study, it was true only for the
findings in perceptual analysis. |n acoustic analysis,
increase in intensity was the second nmaj or cue whereas
inthe earlier study (Savithri, 1987) increase in F, was
t he second rel evant cue. However, perdeptual data reveal ed

I ntensity changes as second rel evant cue in both studies.

Fourth, there is a devel opnental trend in the produc-

tion of stress in Tam| speaking children between the age

of 2-8 years. The perfornmance of children at the age of 2-3

years of both males and fenal es show that there is sone
information present in this age regarding stress. Infants
per cei ve and produce atleast sonme stress differentiations
by the age of 2.0 - 2.6 years (Blasdell and Jensen, 1970).
However, it is not conpletely nmastered. Rajupratap (1991)
reported that there was sone stress infornation present in
children in the age of 3.0 - 3.2 years, and even at the age

of 4 years, children did not obtain 100%scores.
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Wiile in the earlier study (Rajupratap, 1991) 90%
I s achieved by 4 years, in the present study children
scored 90%only at the age 5-6 years. The results of this
study indicate that even at the age of 8 years, children
did not obtain 100%scores indicating that the mastery
of stress is not conpleted yet. This could be attributed
tothe difference in the material used. This finding
concers with the study of Atkinson-King (1973). According
to her, the devel opment of stress is conplete only by 12
years of age. In the present study the children of 56
years achi eved a score of 90%(fenal es) and 83% ( nal es).
Even the 't' values indicate significant difference (P 0.01)
I n the mean percent scores between 2-4 years and 4-6 years.
This indicates that the najority of the stress production
is learnt during the age of 4-6 years. However, a dip was
noticed at 6-7 years of age in both the sex. The higher
scores in the age range of 5-6 years could be due to the
fact that the children found the material (phrases) easy
to repeat though the material was constructed considering

t he vocabul ary and grammati cal devel opnent in that particul ar

age group.

Fifth, when the results of the present study are com

pared wi t h t hose of earlier studies (Tabl e-13), several univer sal

facts are observed. (1) Wiether it is word stress or contrastive




Nane of the Age Type of stress Met hod Results

aut hor group
st udi ed 3.
1. 2. 4. 5

Spring and 4- 17 Syllable stress Hgh anpli- Can discrim-

Dal e(1977) weeks tude sucking nate syllables
differing in
stress

Br own( 197 3) Con-trastive Producti on Prior to 2 years

stress used con-tra-
stive stress.

S obin and 2 years Contrastive Imtation Can use constra-

Vel sh(1967) stress stive stress.

Al'len and 2.8-3.4 Neucl ear accen- Production Mast er ed produc-

Hawki ns(1980) vyears ted, heavily tion of stress

unaccent ed, non at 3 years.
neucl ear
accent ed.
Al'len and 3.7-6.7 Initial sylla- Discrimina- Can discrim-
Hawki ns(1980) vyears bl e final sy- tion nate easily
| | abl e stress

Al en(1982) 1.9-2 Trochai ¢ rhythm Production Primtive tro-

years chai ¢ rhyt hm seen

Hochber g By 3 years ac-

(1987b) quires rul es of
stress.

Hor nby and 3.8-4.6 Contrastive Picture des- By 4 years, they

Hoss(1970) year s stress cription,pro use the contra-

ducti on stive stress.

Chonsky(1971) Contrastive By 6 years con-

stress trastive stress
I s established.
At ki nson-King .5-13 Contrastive Per cept i on, EK_lZ years, the
(1973) year s stress poi nti ng chil dren perceive
pi ctures & & produce in
product i on adult form In

4-6 grade |evel
girls perform
better.
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1 2 3. 4 5
Rajupratap 3-4 word stress Imtation EK 4 years
(1991) years chil dren have

not conpl e-

tely acquired
t he production

of stress.
Pr esent 2-8 Syl |l abi c(2-4 Imtation Bz 8 years
st udy years years) & chi l dren have
wor d( 4- 8 not conpl e-
years)stress tely nastered
t he production
of stress.

Tabl e-13: Studies of stress in conparison with the present study.

stress, children seemto pass through a devel opnental stage

which is indicated by all the studies and their capacity to

produce, imtate and perceive stress increases as a function

of age. (2) Wiile contrastive stress seens to be established

by 6 years of age, acquisition of syllable or word stress is

not nmastered conpletely even at 8 years. (3) Though not

significantly, girls seemto performbetter than boys in

the acquisition of stress in all the age groups. At very

young age ie 2-3 years,girls and boys exhibit, alnost equa
percent of scores and the difference in the scores between
girls and boys seemto increase in the use of stress with

t he devel opnent of age.

The results of the present study, indirectly assist one
to Hypot hesi ze or confirmon the physiol ogi cal mechani sns of

stress. Several physiol ogi cal nechanisns a.e related to
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stress. It is opined that a small surge of subglottic air-
pressure acconpani es stressed syll able and seemto be pro-
duced by the respiratory nmechanism giving a little push
and nonentarily increasing the airflow (Netsell, 1970). Al
t he changes that are known to occur on stressed syl | abl es,
Increased intensity and duration of syllables higher funda-
mental frequency and increased intra oral air pressure
(Subterly, Wrth and Sakuda, 1966; Mal ecot, 1968) coul d be
produced by a pul se of increased rate of airflow or they
coul d be produced by adjustnments of glottis. Brown and
Mcd one (1974) say that stress mght be primarily a | aryngea
function. Starkweather (1980) says that nost probably,
respiratory, phonatory and articul atory nmechani sns conbi ne
their effort to produce stress as they do for other aspects.
The use of several systens to produce stress ensures that
It can still be produced correctly even when one of the systens

I's being preenptied for sonme ot her purpose.

Studies on intra oral air pressure reveal that stressed
syl lables are produced with nore intra-oral air pressure.
"The difference in intra-oral air pressure values for nales
and females and for children and adults reflect the |arger
size of the adult nmal e vocal tract. On the other hand childs

lung volume is snmal ler" (Starkweather, 1987).

Subtenly (1968) reported two findings which have been

confirmed by recent investigations. The first of these
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findings is that consonants at the beginnings of words have
hi gher intra oral air pressure values than the sane conso-
nants located at the end of words. Therefore, consonants

at the begi nning of words are longer in duration. The other
inportant finding that Subtenly et al. (1966) reported is
that there are greater intra oral air pressure val ues for
consonants within stressed syllables as conpared with conso-

nants w thin unstressed syl |l abl es.

H xon (1973) has shown that there are brief pulsatile
elevation in subglottic air pressure associated with stressed
syl |l ables. Both the additional subglottic air pressure and
t he additional duration of consonants contribute to the
elevated intra oral air pressure during consonants produced
in stressed syllables. If intra oral air pressure can be
equated or correlated withthe effortful ness of speech sound
production, then it is interesting to note that consonants
in stressed syllables and consonants at begi nning of words
are less fluently produced in nornmal speakers than consonants

at other |ocations.

Keepi ng these two facts in mnd;-(1) Hgh intra oral
pressure is used in the production of stressed syllables
and (2) children have small oral cavities and |lung vol unes
conpared to adult; - it is evident that the physiol ogi ca
structure in children will be inadequate for the production

of stress. As the physiological structure in the child
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matures, the lung volunmes and oral cavity size increases,
thus providing the prerequisites for stress. Hence, the
ability to produce stress increases with the growth of the

physi ol ogi cal structure in children.

Al so, the results that increased |oudness/intensity
and duration cue stress report the view that stress m ght
be prinmarily a respira ory and articulatory function. How,
ever, the activities of several systens m ght depend on the

use of cues in various |anguages.



SUMVARY AND CONCLUSI ON

Learni ng t he phonol ogy of a | anguage i nvol ves not only
segnment al aspects, but suprasegnental aspects as well.
suprasegnental features include intonation, rhythm and
stress. Stress refers to increased effort and it is found
to be affected in many speech and | anguage di sorders |ike
autism hearing inpaired, |earning disabled, nentally
retarded etc. It would be inportant to consider the para-
nmeter effort when one wants to understand these di sorders.
In this context, the present study was planned. It ains
at studying the devel opnent of stress in the age range of
two to eight years old normal children who were native

Tam | speakers.

As the study consisted of three age groups of children,
materials appropriate for each group was devel oped.
D syllabic words for 2-4 years, phrases for 4-6 years and
sentences for 6-8 years were selected considering the
grammat i cal devel oprment and vocabulary in that particul ar

age group.

Initially 18 words (15 + 3 repeated), 52 phrases
(47 + 5 repeated) and 59 sentences (54 + 5 repeated) were
spoken by a 22 year old fenmale Tam| speaker. She was

instructed to utter these with stress on the word underl i ned.
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The itens were witten on cards and they were visually
presented one after another. These were audi o-recorded.
The recorded sanple was then given to ten |isteners who
had to identify the stressed word and to indicate the

perceptual cues for stress on each word.

Those itens which were judged to have the key word
stressed by nore than 80%of |isteners were considered for
the study. Totally 18 words, 45 phrases and 50 sentences
were taken (fromthese 3 words, 4 phrases and 5 sentences

wer e r epeat ed) .

The material was further analysed to identify the
acoustic correlates; F,, Intensity and Durati on of stress

in Tam | .

The material was audio presented to 12 children (6
males and 6 fenales) each in the age group of 2-8 years
In one year interval. The children were tested individually
and were instructed to imtate or repeat the recorded
version which they heard. The children's imtation with
t he nodel was audio recorded. This audio recording of
the nodel and imtation were played to two |isteners who
had to indicate whether the imtated version was simlar
to that of the nodel or not for stress. Then the nean

per cent age of correct responses were calcul ated for each
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age group. "t" test was applied to find out the difference
bet ween the age groups in the devel opnent of stress and
between nmal es and fenal es. Product nonent correl ati on was
used to find out the correl ation between the ratings of

two j udges.

The perceptual cues for stress identified were; -
I ncreased duration, increased | oudness, raised frequency,
clear articulation, shortening of stressed word end or
shortening of the preceding or follow ng word, pause before
or after the stressed word and stress undefined. O these,
i ncreased duration and | oudness were the two naj or percept ual

cues.

Acoustic analysis reveal ed i ncrease in | oudness and
duration as maj or cues for words and increase in |oudness
and fundanental frequency as nmaj or cues for phrases and

sentences (for which duration was not nmeasured).

The results of the product nonment correlation test
i ndicated that there was high correl ati on between the
judges (r = 0.97 for sentences, r = 0.96 for phrases and
r = 0.64 for words) indicating that both the judges agreed
on the imtation of children. The results reveal ed that

t he production of stress increased from2 years to 8 years.
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No significant difference between nales and fenal es were
observed. However, there was a significant difference
noti ced between the age groups of 2-4 years and 4-6 years
and 2-4 years and 6-8 years. No significant difference
was found between 4-6 years and 6-8 years. The scores
reveal ed that even at 8 years, children did not achieve

100%scor e

Thi s devel opnent could be attributed to the physiol ogi cal
devel oprent in the speech production mechani sm- the increas-
ing vital capacity and the increasing intra oral breath

pressure in children.
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APPENDI X |

Mat eri al

used in the study:

The underlined syllables/words are stressed and the

phrases/ sentences with as'terisks are delted in the final

experinment (Experinent |1).

R - indicates the repeated word/ phrase/ sentence for test-re-

test reliability.

2-4 years: words

1. pipi 6o
24 vaigg;R Te
3. popo 8.
4, titd 9.
5. kokku 10.

4-6 years = phrases:

1. tennai maram

2. tai
3. pudiya gagtai

poy parttén’

*karai offuvar

10, ten kﬁgu

yava

paipai”

kaikai

Kakka

11,
12,
13,
14,
15
16,
17.
is.
19,
20,

11. ta
12.
13,
14,

15. m

*amma samaikkirar

kulandai gjudadu

* surusuruppaha irupﬁé@

- — -

pu parittén’

pufippup palam
suvaittu sappiduhiran
urakkap padittan

idi minngg



21, *tukkik kudippan
22, cinna bommai

e =

23, alamana kinaru
24. sudana Kappi
25, pala pa;amR

26, iruttu neéram
+ 27. *gundu paiyan
28. yéhamsha odinan

29, irandu maguhaf

30, kambi géxgpgg

31, nifa niram

o

32, alahana pu

33, kafai attuhiral
34, katavait tiranden

6-8 years : sentences

1. 2zril vellam varum

2. kudaiyil palam irundadu

78

3. kurana pencil udaiyum

4., punai elliyaip pigittadu

42,
43,
44,
45,
046,

47.

5. suttamana tannir kigaikkum'

6. mangai veliye mirkira}
7. avar kobamahak kattinar

8. *pudup panai udaindadu
9, pattirattil tappir uladu

sivappu EéiE

médu pal}am
nai val

tangail Egggufiqa

nandrahap paduvar

gavanamaha 3duhiral

nigamana pencil

pal ‘prndu

valal ilai’

pandu vilaiyaduvan
pasu nei

ulavan uluhiran

10, asiriyar tiramaiyahak karpittﬁrR



11,
12,
13,
14,
15,
1ls,
17,
is,
19,
20,
21,
22,
23,
24,
25,
26,
27,
28,
29,

31.
32,
33.
34,
35,

79
*palaiya vidu igindadu

appa kadaiyilirundu tirumbinar

sivappu rofa alahanadu

bus mysurukkup pohiradu

*pasu pal kodukkum

karru vehamsha visuhiradu
vellaip pura parakkiradu
karumbai suvaittuc cappiduhiran
*bus sikkiramshak kilambiyadu
sirumihal s&rndu paduvarhal

*puttahattaip padittu mahilvar

malai mele &rinan

man tuldi Sdum

akka pu toguppal

siruvan battilai udaittan
kannan kagdarkaraikkuc celvan
tottl tottattil irukkiradu
sidahap pal kudikkirar:
ahalamana m&saiyil eludinan
palaya padam partten

mungru aduhal irukkiradu
péna ulle irundadu

kuruvihal parandu cellum



42,

80
36. valli nandrshap padippal
37. mani Oyamal ulaittam
38. periya médaiyil pagittan
39, *siriya kulandai a]juhiradu
40, kadaiyai alahaha yilakkuvar
41, ennudaiya amma urilirukkirar
lagdu kile vilundadu
43, sattamahap padam padikkiran
44, pudiya gcattai wvanguvar
45.%alahaha mayil adunm,
46, siriyar padam nadattinar™
47, gmma samaiyal seivar
45, annanidamirundu kadidam vandadu
49, *kombuhalukku varnam pusuvarhal
50, teruvil ter varuhiradu
51, kala vittil tunguhiral
52, girudanait turattip pidipparhad
53, kulandai pal kudittadu
54 ,*kulandaihal kiudi yilaiyaguhirarhal

—— . ——
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