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| NTRCDUCTI ON

Speech, the basic act of communi cati on, has been the
focus of interest of several researchers. The features
of speech are broadly studied under two categories; seg-

mental and suprasegnent al

Segnental characteristics involve the description of
si ze of phoneres or phonetic segnents and their features.
Suprasegnental s are characteristics of speech that involve

| arger units, such as syllables, words, phrases or sentences.

Suprasegnental s, also called prosodi cs are properties of
speech that have a donain larger than a single el enent.
The suprasegnental Information in speech can be descri bed
by basi c physical quantities of anplitude, duration and
fundanental frequency of voice. There suprasegnenta
features include stress, intonation rhythmand quantity.
Wiile the termstress, refers to increased effort, into-
nation refers to the changes in the fundanental frequency,
quantity to the tinme taken to utter speech sounds and

rhythmto the pattern of novenent in speech.

Among these, stress is used to enphasize a word and
to bring about difference in neaning. It can be defined
fromthe listener's point of viewor fromthe speaker's

poi nt of view
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Bl oonfield (1933) defines stress as increased | oudness
on a particular syllable. Jones (1950) defines stress as
utterance of a syllable with greater effort than ot her

nei ghbouring syllables in words or sentences.

Stress has been correlated with vari ous acoustic as
wel | as perceptual paraneters by different investigators.
Fant (1957) considers |engthening of the syllables as the
nost obvi ous physical correlate of stress. He proposed to
neasure the area under the syllable peak conbining intensity
and duration in a single neasure. Fry (1958) considers
duration as anore reliable correlate. For Bolinger (1958),
the prinmary cue for stress is the pitch prom nence and
Li eberman (1960) attributes peak anplitude as a reliable
correlate . Savithri (1987) attributed intensity prom nence
and duration as inportant correlates of stress in Kannada.
Though di fferences of opinion exist among investigators
regarding the promnent cues of stress, all of themdo
agree that increnents in fundanmental frequency, duration
intensity and alterations in the vowel quality are the

primary acoustic cues of stress.

Lear ni ng t he phonol ogy of a | anguage invol ves not only
segnental inventories and rules affecting thembut non-

segnmental aspects of phonology as well. Several attenpts
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have been nade towards the understanding of child' s percep-
tion and production of stress. (Wir, 1962; MIler and
Erwi n, 1964; Atkinson-king, 1973; Perkins, 1973; Tingley
and Al l en 1975; Spring and Dale, 1977). It is generally
agreed that infants perception of stress precedes produc-

tion.

Stress is an inportant gesture in the prosodic theory
(Waterson, 1971a, 1971b). Erwin-Tripp (1966) stated that
stress may influence the phonemc structure of a child's
speech. When children attenpt to produce the adult word,

they tend to sel ect and produce stressed syl | able.

Children's use of stress devel ops as they grow.
1-4 nonths infants have the ability to discrimnate syllabl es
only in placement of stress. Blasdell and Jensen (1970)
usi ng acoustically defined | evels of stress showed that
subjects were nore likely to imtate words that have been
stressed and t hey used nonsense nono-syl |l ables. 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.

At ki nson-Ki ng (1973) studied the devel opnent of non-
enphatic stress and non-contrastive stress in 300 children

aged between 5-13 years.
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In a part of the study, the experinenters neasured
the children's ability to use stress and di stingui sh
bet ween nouns and correspondi ng noun phrases that differ
only in location of stress. Wrds such as Red sox/red sox
wer e spoken by the examner. The children were asked to
identify themby pointing to a picture of object. These
wor ds were spoken alone first, then in sentences. The
children were al so asked to respond to a sentence in which
t he neani ng suggested one formbut other forns were used

such as 'Flowers grow in a green house'.

In all these tasks there was a cl ear devel opnent al
trend. In the identification task, the devel opnent was
interrupted at levels 4 and 6 and girls were better than
boys but in preference task there was no |lag i n devel op-
ment at any grade |level and no sex difference was found.
At ki nson-Ki ng showed that by the age of 12 years, Her
subj ects were perceiving and producing stress a fully
adult manner. The results of these studies indicate that
stress devel ops starting fromfirst word stage and conti -

nuous upto 12-13 years.

It has been enphasi zed 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,
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t hey 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, 19387 Ei senson and Horowi tz, 1965; Wngate, 1967).
Hence, it would be inportant to understand the di nension
of stress* when one wants to understand stuttering. It would
be an essential paraneter a clinican should know for the
assessnent of stuttering by conparing the clients fluency
with the level of fluency that is expected for a nornal

person of sane age.

Most work to date on stress has been for the | anguages
English (Bolinger, 1958; Fry, 1958; LSbernman, 1960).
Swnedi sh (Schmtt, 1956) Wl sh (Wl lians, 1985), Hndi (Firth,
1950), Spani sh (Hosenberg, 1987b) and several of these are
on syllable stress. As stress is dependent on the phonetic
structure of a language (CQuttenden, 1986), it would be
appropriate to study stress in different | anguages especially
inanmultilingual country like India and to apply it
clinically. 1In this content, the present study was pl anned.
The aimof this study was to delineate the production of

word stress in Kannada speaki ng children between 3-4 years.

Specifically two experinments have been conducted in

this study, the first aimng to develop the materi al and
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t he second to understand t he devel opment of word stress
in children between 3-4 years. It is hoped that the
results of the study will farther provoke research in

this area, which will be useful in the understanding of

fl uency.



REVI EW OF LI TERATURE

Learni ng the phonol ogy of a |anguage invol ves not only
segnental inventories and rules effecting thembut non-
segnental aspects of phonology as well (ie) suprasegmental
or prosodic features. Prosodic features, including intona-
tion rhythmand stress fulfill inportant functions in speech
perception and production. Perceptually, prosodic inform-
tion assists the listener in segnenting the flow of speech
by contouring words. Syntactically, prosodic features help
differentiate anong the different sentence types such as
decl aratives, question inperatives through different intona-
tion patterns. Lexically prosodic features aid in differen-
ciating grammatical categories such as verbs and nouns. In
addition, prosodic features also relate to specific pragmatic

functions.

O the suprasegnentals, stress refers to increased
effort. This reviewis specific to stress and has been
arranged as fol | ows:

(1) stress-definitions

(2) Types of stress
(3) Cues of stress and studies
(4) Devel opment of stress in children.
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1. Stress-definitions: There are two major views dependi ng

on whet her one enphasi zes the productive or receptive
aspects of | oudness. - the psycho-physi ol ogi cal and the psy-
chol ogi cal : -only occasional |y does one get the required
blend of two views in the work of an individual scholar.

A physi ol ogi cal definition of stress is the nost common.

Sweet (1878) says "stress is the conparative force
with which the separate syllables of a sound group are
pronounced". According to Abercronbie (1923) "stress is
force of breath inpulse" and according to Heffner (1949)
"it isireferable to kinaesthetic sensation of nuscle and
pressure changes". Jones (1956b) defines stress as"the degree
of force with which a sound or syllable is uttered."
He considers it as essentially a subjective action.
Fonagy (1966) consi ders stress as "the function of great

speaking effort".

Bl oonfield (1933) gives prinmarily a physi ol ogi cal
definition with a bow in the direction of psychol ogi cal
criteria. According to him"Stress consists in greater
anpl i tude of sound waves and i s produced by neans of nore
energeti c novenent such as punping nore breath bringing

t he vocal cords together for voicing and using the nuscles
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nore vigorously for oral articulation but it also 'consists

i n speaki ng these syl |l ables | ouder than the other or others".

On the other hand, O asse (1936) opines that "stress is an
inpul se (primarily of a psychol ogi cal nature) which expresses
itself inthe first place by an increase of pressure in

t he speech mechani sm and approxi nately coi ncides with the
poi nt of greatest pressure.” Trager and Smth (1951) consider
that "stress is assunmed to be manifested by | oudness each

| evel being |ouder than the next |ower |evel". However,
Bol i nger (1958) says "Stress i s perceived prom nence i nposed

Wi thin utterances".

G nson (1956) in his discussion of confused definition
of stress concludes that the only realizationaof stress
which are linguistic in that they are capabl e of creating
an effect of relative promnence of accent in a listeners
mnd are those which are affected with the conpl ex hel p of

pitch, quantity and quality variations.

2. Types of stress: It is traditional in phonetics to

divide stress into dynamc or expiratory stress and nusi cal
or nelodic stress (Lehiske.1970). This assunption seens
to have been based on a belief that stress and pitch are

I ndependent of each ot her.
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Stress types based on domain: The question concerni ng donai n

of stress can be | ooked fromtwo different points of view
According to one, stress itself serves to divide the speech
chain intounits. According to the other, the units are
determned either by phonetic boundary signals (Junctures)

or by norphol ogi cal lexical criteria, and the occurrence and
distribution of stress is describable in terns of these units

(Lehiste, 1970).

Wrd- 1 evel stress or phonemc stress presuppose that
the domain of stress is aword, and that the definition of
a word does not depend on a criterion involving stress

(Lehiste, 1970).

The smallest unit that may carry stress nust be appro-
ximately the size of a syllable. Eventhough the syllable
may be considered to constitute the phonetic domain of stress
pl acenent, stressed and unstressed nonosyl | abi c words can
only be distinguished within a larger utterance. Thus, the
mnimal unit of contrastive stress is a sequence of two
syllables. |If the placenent of stress on one of the syllables
of the utterance is not predictable by norphol ogi cal, |exica
or syntactic criteria, stress occupies an independent position
wi t hi n the phonol ogy of the |anguage. The term phonem c
stress or free stress is applied to this kind of linguistically

significant stress (Lehiste, 1970).
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In a no.of |anguages, the placenent of stress on a
certain syllable is determned wth reference to the
word. Conversely, the position of stress identifies the
word as a phonol ogi cal unit (Jakobson, 1931). This type
of stress is called bound stress. An internedi ate type
bet ween t he phonem c stress and bound stress is norpho-
| ogi cal stress (Jakobson, 1931). |In languages with
nor phol ogi cal stress, the position of stress is fixed
with regard to a given norphene but not with regard to
word boundaries. Two degrees of stress: strong and weak

are identified.

Sentence | evel stress: Bierw sch (1966) distinguishes

3 kinds of sentence |level stress. Each sentence has first

of all, aprimary stress (non-enphatic sentence stress).

Contrastive stress occurs in sequences of sentences with

paral |l el constituents that arefilled with different
nor phenes (ie) used to distinguish a particul ar norphene
fromot her norphene that may occur in the same position.

Enphatic stress is used to distinguish a sentence fromits

negati on.

3. Cues of stress:and studies: Anplitude nodulation is

mani fested i n | anguage by what is nost coomonly terned

as stress. It has, however, been observed that what is
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Interpreted by the speaker or hearer as stress has no
sinple correlation with |oudness. It is associated with

other factors also like pitch and duration.

According to Smth (1951) - |oudness is the najor
factor in the perception of stress. Fant (1957) considers
| engt heni ng of syl |l ables as nost obvi ous physical corre-
| ate of stress. He proposes to neasure the area under
syl | abl e peak conbining intensity and duration in a single
neasure. According to Bolinger (1958) - the primary cue
of what is usually ternmed stressed is the utterance is
pitch promnence. For Fry (1958),it is the duration which
I's the nost inportant cue. Lieberman (1960) - attributes
peak anplitude as areliable correlates of stress. Savithr

(1987) - considers intensity and duration as inportant cues.

Though di fference of opinions exist, all of them
agree that increnments in fundanmental frequency, duration,
intensity and alterations in the vowel quality are the
primary acoustic cues of stress. Mst work to date on
acoustic correlates of stress has been done for |anguage
English (Bolinger, 1958; Fry, 1958; Liebernman, 1960).
Swedi sh (Schmtt, 1956) and Wl sh (willians, 1985). It
appears that the inportant cues for stress may differ from

| anguage t o | anguage.
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Fonogy (1958) - says that stress is not definable in
acoustic terns and that the listeners sinply use the various
cues as a basis for judging the degree of force enpl oyed by
t he speakers. Cooper and Meyer (1950) - say that stress
I s a product of nunber of variables whose interaction is not
preci sely known. Fisher-Jorgensen (1967) conments 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 remai ns unknown.

The rel ative inportance of intensity, fundanental
frequency and duration in perception of stress have been
studied experinentally in several |anguages, including
English (Fry, 1955; 1958; Bolinger, 1958; Mrton and Jassem
1965), Polish (Jassem Mrton and Steffen-Botog, 1968),
French (R gault, 1962); Swedish (Wstin, Buddenhagen
and Abrecht, 1966); Kannada (Savithri, 1987). Table-1

presents a brief review of findings reported in these
studies. In this table denotes acoustic studies.
Aut hor Language  Subjects Cues
1. 2. 3. 4.
St et son Engl i sh Vowel quantity
(1951)
Fry(1955) * Engl i sh 100 Duration (2) intensity.




1.

Fant * ( 1957)
Bolin?er*

(1958

Fry(1958)

Jassem*
(1959)

Ti f fany*
(1959)

Li eber nan*

(1960)

R gaul t*
(1962)

Shearne * &

Hol nes
(1962)

Lehiste* &
I vi c(1963)

Li ndbl on¥

(1963)
Mort on* &

Jassem
(1965)

e

West i n*

Buddenhagen
& Abrecht

(1966)

Jassem* &

Morton &
Steffen
Bot og
(1968)

14

2. 3. 4,

Swedi sh - Lengt heni ng of the syllables.

Engl i sh 1) pitch promnence (2) dura-
tion.

Engl i sh - 1; Duration (2) intensity
2) pitch prom nence.

Pol i sh Frequency

Areri can - Vowel diagramis larger for
a stressed vowel .

Arerican 16 1) H gher Fo (2) Peak envel ope

Engli sh anpl i tude (3) Longer duration.

French 1) Frequency (2) Duration.

Engli sh Acoustical vowel diagram

Ser bo- 14 Dur at i on.

croatin

English & - Length of syllable.

Swi desh

Engl i sh Dvariation in Fo (2) Duration
3) Intensity.

Hungari an - Prom nence produced by neans of
respiratory effort.

Swedi sh 1; Fo (specially of 1st syllable)
2) Quantity, intensity.

Pol i sh Fo variations (2) durations
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1 2 3. 4
Lehi ste, * Est oni an - Duration
(1968 a)
Savi t hr* Kannada 4 1) Fo (2) Duration (3) inte:
(1987) sity (4) F..
Savithri Kannada 4 1; Dur ati onal changes
(1987) 2) Intensity changes.

Tabl e- 1: Studi es on cues of stress.

Thus we see that though majority of cues are sane,
there are sene differences and thus the cues varyw th
| anguages. For English and Polish the maj or cues seens
tobe Fo, duration, intensitywhereasfor Saedi sh, kannada

Estonian, duration is the major cue.

4. Devel opnent of stress in children: Two hypot hesis

regarding childrens initial state in stress | am ng have
energed fromthe literature. The first, which aa$ can
termas the neural start hypothesis holds that children
begin the |l earning process with no stress preferences.

The child begins presunably with level stress or with

i ndifference to the distribution of stress both in babbl -
ing and at the outset of speaking. Then the stress habits
of comunity assert thensel ves qui ckly and deci sively.
(Leopol d, 1947).
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In contrast, Alen and Hawki ns (1977, 1979, 1980)
have hypot hesi zed that children have a natural bias towards
produci ng words with Trochaic rhythm (an accented syl |l abl e

foll oned by an unaccented syl | abl e).

Because of the difficulty in obtaining the data
research in the area of the devel opnment of stress in

children is restricted.

As m ght be expected, thechildrens use of stress
devel op as they grow 1-4 nonths old infants have the
ability to discrimnate syllables differing only in the
pl acement of stress as signalled by fundanmental frequency,

duration and intensity differences. (Spring and Dal e, 1977).

Spring and Dal e's study was directed towards expl or-
ing the ability of young infants to discrimnate syllabic
stress (ie) the contrast which differentiates the meani ng
of two words eg. Black bird vs black bird. They took 224
infants in the age range of 4-17 weeks and used nodified
hi gh anpl i tude sucking paradigm The infants were pl aced
in areclining teat and were given an artificial nonnutri-
tive Blind nipple for sucking. The nipple was attached to
a pressure transducer. A level defining a high anplitude

sucki ng was preset after nonitoring thetrials of non-rein-



17
forced sucking. They divided the infants into experi nmental
group and a control group randomy. Then, the base |line
was determ ned. The base |ine was the response of infant
after 7-12 m nutes acquisition phase in which the child gets
habi tuated. The sucking rate gradual |y decreases with habi -
tuation. The infant was presented with an auditory sti mul
baba and the base |ine was determ ned. Then the experi nental
group was presented with a new stimuli ba ba while the contro
group received the sane stimuli. It was found that there was
a significant difference in the sucking rate of the infants
of experinmental group than the control group. Spring and
Dale (1977) concluded that, infants have atleast sone stress
related infornati on avail abl e which may serve as the founda-

tion for lexical and syntactical | earning.

Brown (1973) -noted that one of his subjects used the
contrastive stress technique to introduce new i nfornation
prior to the age of two years. H's subject Eve, aged 14
nont hs 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 provi ded by
Veir (1962) who noted extra heavy stress for the enotive
function of |anguage, in her 21/2 years ol d son's speech, slobin
and Wl sh (1967) found contrastive stress generally intated

by 2 year old child they studied. In a simlar context.
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Veéi man (1976) al so showed that children whose nean |ength
of utterance neasured 1.3 - 2.3 phonenes al ready show an
establ i shed stress pattern and that stress assignnment was
highly correlated with semantic content, in particular with

the introduction of new i nformati on.

Al en and Hawki ns (1980) - anal yzed t he acoustic
properties of three types of syllables, nanely nucl ear
accented (stressed), non-nucl ear accented, and heavy
unaccented syllables in the speech of 3 children aged
36+4 nont hs, recordi ngs were made of each child playing
in home with his nother present, or two or nore occasions,
two weeks apart. Fromeach session, 50 utterances were
chosen, each consisting of two or nore words spoken at
adequate level in a normal voice register and containing
an identifiable nuclear syllable. One evaluator trans-
cribed the events, another assigned stress to each syllable
and the third checked the segments and stress assignmnent.
The duration and fundanental frequency of each heavy and
accented syllable in the 50 utterances from each of 2
sessions for each child was neasured spectrographical ly

and in some cases, oscillographically also.

I n nmost 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
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found in adult speech and indicates that children has
internalized the basic rules of stress or accent in
English (ie) they have nmastered the production of stress

at the age of 3 years.

I n anot her study, Alen and Hawki ns (1980) tested
the children's ability to produce and di scrimnate m ni na
Pai rs of nonsense nanes for toys with nanes within pairs
differentiating only in stress placenent within each pair.
One had initial stress (ie. Trochaic) while the other had
final stress or non-trochaic. Al the children aged
3.7 - 6.7 were able to discrimnate the pairs easily

but when nane* had to be produced, sone errors were seen.

I n 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
wer e anal yzed using spectrograph, a plurality had falling
intensity contours. He suggested that these show a trace
of sone 'primtive' trochaic rhythmor stress. Mechberg
(1987b) studied the acquisition of stress in Spanish
| anguage and he opi nes that by 3 years of age, children

| earn t he rul es of stress.

Progressing to sonmewhat ol der popul ati on, Hornby

and Hass (1970) found that the nornmal 4 year old children
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were able to nark comrent in an utterance by use of
contrastive stress. They had 20 subjects in the age
range of 3.8 - 4.6 (10 nmales and 10 fenal es) years and
t he nean age was 4 year. They used 24 draw ngs of
sinpl e events which were grouped into 12 pairs in which
only one el enent of pictures differed in each pair. A
the pictures had a subject, verb and object. They
presented the pairs of pictures one after another (ie.
the picture was introduced and later its pair was intro-
duced. They asked the children to describe the pictures
and the descriptions were recorded and anal yzed$ Their
results suggest that there was a clear tendency to stress
the part of discription corresponding to contrasting
el enment. They concl uded that contrasting stress patterns

are nastered by children by the age of 4 years.

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

t he subjects she studi ed.

At ki nson-Ki ng (1973) studied the devel opment of non-
enphati c/non-contrastive stress in 300 children from5
to 13 years of age. In one part of the study, the experi-

menter neasured the childrens ability to use stress to
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di stingui sh between nouns and t he correspondi ng noun phrases
that differed only in the | ocation of stress, words and
phrases, such as hot dog/hot dog were spoken by t he exam ner.
The children were asked to identify themby pointing to a

pi cture of the object. These words were spoken al one first
then in sentences. The children were also asked to respond
to a sentence in which the neani ng suggested one form bat

other fornms were used such as/flowers growin a green house.

In all these tasks, there was a cl ear devel opnent al
trend. Inthe identification task, the devel opnent was
interrupted at the levels 4 and 6 and girls nore better than
boys but in the preference tasks, there was no log in deve-
| opmental any grade | evel and so sex difference was noti ced.
At ki nson-Ki ng showed that by the age of 12, her subjects

were perceiving and producing stress in a fully adult manner.

The results of these studies indicate that stress

devel ops frominfant stage and conti nuous upto 12-13 years.

CQuttenden (1986) suggests that stress depends on the phonetic

structure of a language. |In this context, the present study
I's ained at understandi ng the devel opnent of stress in

Kannada speaking children in the age of 3-4 years.



METHCDOLOGY

Two experinents were conducted in this study, the

nmet hods of which are described separately.

Experinent-1; Material devel opnent

Material: Twenty seven neani ngful Kannada cl auses
and ten Kannada sentences were sel ected. The clauses were
so selected that they were easy for the children and the
sentences were selected froman earlier study (Savithri,
1987). These were witten, one on each card and t he key
word to be stressed was underlined. A Kannada fenale
speaker, aged 43 years, well versed indramatics, served
as the subject. She was famliarised with the nateri al
and was visually presented with the material, one at a
tine. She was instructed to utter the clauses and sentences
into a m crophone (Carai ode) kept at 10 cm fromthe nouth
whi | e doi ng so, she was instructed to stress the word
underlined in the card. For exanple in the clause
/bili; hu: /; she was to stress the word / bili /
She was al so instructed to repeat six clauses and three
sentences to check for intra-subject reliability. Al these
wer e audi o-recorded on a cassette in a sound treated room

The subject listened to the recording and was allowed to
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repeat, any clause, or sentence which she felt was not
uttered with proper stress, to her satisfaction. A final
audi o-recordi ng of these was prepared which served as
the material. (The clauses and sentences whi ch were sel ected

for the experiment are given in Appendi x-1).

Subj ects: Ten native Kannada speakers, (five nales
and 5 fermales) in the age range of 17 to 23 years served
as subjects (Table-2). The subjects had experience in
listening in these types of tests and they were students

undergoing training in speech pathol ogy and audi ol ogy.

Age ah years hb.oglnales No. of f%hales
17 2 -
18 -
19 -
21 -
22 2 -

23 1

Mean age in
years 20. 2 18. 8

P RPow

Tabl e-2: Age of subjects selected for study.

The nean age of males was 20.2 years and that of fenales

was 18. 8 years.
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Met hod: The audio-material was presented to the
subjects one at atine and they were instructed to wite
t he words which they perceived as stressed, when they did
not perceive any stress on the words in the cl ause, they
had to report so. However, no definition of stress was
provided. They were also instructed to indicate the per-
ceptual cues for stress. The data was tabulated and a
response was consi dered as correct when the subject identi-

fied the intended word as stressed.

Anal ysi s: Each correct response was assigned a val ue
of '1'" and the total nunber of correct responses by all the
ten subjects for all the clauses and sentences was conput ed.
The percent of correct responses was cal cul ated by using
t he formil a:

Total nunber of correct responses for a word X 100
10

These cl auses and sentences which were correctly identified
as stressed by 80%of the subjects were considered for the
second experinent of the 33 (27 + 6 repeated) clauses and
13 (10 + 3 repeated) sentences 26 (22 + 4 repeated) cl auses
and 12 (9 + 3 repeated) sentences were selected and the
renai ni ng seven clauses and one sentence were rejected as

the correct response score was | ess than 80%
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Further, the perceptual cues were conputed and the
percent tines * cue was ldentified was cal cul ated. The
wei ght age on each cue was cal cul ated by the formul a.

Percent identification of the cue X 100
fotal percent for all the cues

Experinment-11:

Subj ects: Twel ve nornmal Kannada speaking chil dren
In the age range of 3-4 years, served as the subjects.
Two children (1 nale and 1 fenmale) each in 2 nonths age
interval were selected. Al of themhad normal oral necha-
ni sm and speech as judged by a speech pat hol ogi st and
none of themreportedly had any history of speech, |anguage

and hearing problens. Table-3 gives the age of the subjects.

Age Mal es Femal e
1. 2. 3.
3.0 1 —
3.1 0 1
3.2 0 1
3.3 1 0
3.4 0 0
3.5 1 1
3.6 1 0
3.7 0 1
3.8 0 1
3.9 1 0
3.10 0 0
3.11 1 0
4.0 0 1

Tabl e-3: Age of the children selected for the study.
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Mat eri al : Audi o-recorded sanpl es of 26 cl auses (22+4
repetitions) and 12 sentences (9+3 repetitions) which had
80% and above correct identification in experinent-1 were
used. O these, four clause and 3 sentences were repeated

for intra-subject reliability.

Met hod: The nmaterial (Henceforth nodel) was audi o-
presented to the children, one at a time and they were
instructed to listen to ditnitate) it carefully and repeat
(imtate) the clauses and sentences in the experinent.

The nodel and the imtation of the children were audio-
recorded in order. Before the starting of the experinent,
each child was given atrial and they were allowed to |isten
to the nodel as many tinmes as they |iked. No specific
effort was nade to nake the child aware of the stressed

wor d.

Anal ysis: The recorded sanples of the nodel and imta-
tion were then given to two judges for perceptual judgenent.
The first judge was the experinenter and the judge second
was a postgraduate student in speech pathol ogy and audi ol ogy.
The judges were instructed to listen to the nodel and the
imtation and to mark 'S if they perceived the imtated
cl ause or sentence to be the sane as that of the nodel in

terns of stress onthewrd and tomark 'D if they perceived
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the imtated clause or sentence to be different than the
nodel in terns of word stress. No definition of stress
was provided. Al so, the judges were instructed not to

consider any of the msarticulations if present.

The total nunber of 's' and 'D were calculated for
each child and the total nunber of 'S was converted into
percent by the follow ng formla:

Total 'S X 100
Total no.of cl auses/ sent ences

Arank correl ationtest wasperfornedtotest theinter-judge

reliability and Wl sh test was perfornmed to find out the

significance of difference between nedi ans of various age
groups. The data was thentabulated to bring about an

energing pattern of stress in children between 3-4 years.



RESULTS AND DI SQUSSI ON

Experinent-1: Material Devel opment: This experinent ained

at devel oping material for Experinent-11.

Tabl e-4: depicts the results of the evaluation per-
formed by tea judges regarding stress for clauses. O the
33 clauses (27 + 6 repetitions) 26 were rated to have stress
on the key word by nore than 80%of judges and seven were
rated to have stress by | ess than 80%of judges. O the
26 clauses (22 + 4 repeated) 13 were identified to have
t he key word stressed by 100%of judges. Ei ght were identi-
fied as having the key word stressed by 90%of judges and
five were identified to have the key word stressed by 80%

of judges.

Anong 13 sentences (10 + 3 repeated); 12 sentences
(9 + 3 repeated) were judged to have the key word stressed
by nore than 80%of judges and one by 60%of judges. Qut
of these 12 sentences two sentences scored 100% Six

sentences scored 90%and four sentences scored 80%



J7 J8 J9 Jio rPercent

Target word Jl J2 J3 J4 J5 J6

_________________ - P S age
cikRa + + o+ o+ o+ o+ o+ o+ 4 100
batte + = + + + + + + + = 80
nili ¥ S H W k k w E ® @ 90
he tta - + + + + + o+ o+ o+ o+ 90
by tht + + + + + + + + + + 100
put'tﬁ + + + + + + + + + <+ 100
appe + + + + o+ + o+ O+ o+ o+ 100
aldu + + + o+ o+ o+ o+ o+ O+ 4+ 100
efn_c.lﬂ - o+ + + + + + + + + 20
dodda + + + o+ o+ o+ o+ o+ o+ o+ 100
Rempu + + + + + + + + + + 100
nammMa + 4+ - + + o+ + + - - 70
halu ¥ + - + + o+ - + - = 60
NoYL - + + + 4+ = + + - 60
TMUYU + + + + ¥ =+ = 80
pennu + + + + + + = + + + 90
Rappu + + + + ¥ o+ = o+ o+ o+ 90
au£ + + + + + O+ O+ o+ o+ * 100
Earu + + + + + + + + - + 90
datta + + + o+ o+ O+ o+ O+ o+ o+ 100
ektu - + + + + + + <+ + + 90
hetta - 4+ + + + + + = = 70
<chi + + = + + + = o+ H + 80
can i + + + + + + - + + - 80
Rali + o+ + + + 4 + + - - 80
nLTy + + + = + + = + + o+ 80
fraky - + + + + = F + = o+ 70
nile + + + + 4+ + + + + + 100
putta + + + + + + + + + + 100
Remvipu + + + + + o+ o+ o+ o+ o+ 100
MATY + + + + + + + + + + 100
Proku + = + O+ O+ o+ o+ o+ o+ o+ 90
helu * + + + + + + e = - 70

o e - - —_— - — - -

Tabl e-4: Responses of 10 judges for identification of stressed
wor ds in cl auses.

* indicates repeated cl auses.
+ Indicates judge has identified the key word stressed.
- indicates judge has not identified the key word stressed.

J - Judge.



Target word Jl J2 J3 J4 J5 J6 J7 J8 J9 JIO-;;;;;‘q
D --29¢
Bl + + + + + + o= + o+ 90 —)
i i + 4+ + -+ o+ i+ 90 |
Penmu - + @ =t P e » 60 |
palisw + + + A+ = = o+ 4 80
Sabo + = 4+ + + + = o+ o+ o+ 80
" ajf Ru + + + + + t o= o+ 80
o + + + + + = + + O+ 90
tepal + + + + 4+ + + + + o+ 100
Yama + + + + + + = + + o+ 90
Ao ppo- + + + + + + + + o+ 4 100
biga™ + + + + 4+ = + + O+ 90
e Lt AL OO G N T R T ¢ 80
dﬂFl;’b‘-* - 4+ + + 4+ 4+ + + = o+ 80

| e e P s e R e TR T G R S s Aee S SN M s W T L omp T e UID PN ST fe S PR S M D G W S SN e e el AR S O S LTI S U e S e

Tabl e-5: Responses of ten judges for identification of
stressed words in sentences.

* indicates repeated cl auaes.

+ indicates the identification by the judges as key words
stressed.

- indicates that judge has not identified the key words
stressed.

J- Judge.

To test the intra-subject reliability six clauses and
three sentences were repeated. Table-6 presents score for
repeated cl auses and sentences. O the six clauses repeated,

wer e
5/judged to have key word stressed in both utterances

by 80%of judges. However, two of the clauses were not and
these were omtted in second experinent.  the three
sentences repeated all were identified to have the Key word

stressed in both utterances by 80%or nore of judges.
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d auses Sent ences

1. 2. 3. 4. 5. 6. 1. 2. 3.

Trial | 90%| 1009%100% 80%| 70%| 60% 90% 90% 100%
Trial 11 100% 100%100%100%)| 90% 70%) 90% 30% 80%

Tabl e- 6: Responses (in percentage) of the judges for repeated
itens.

To find out whether there was a significant difference between

Trial | and Trial Il for clauses, Wil sh test was used and it

was found that no significant difference existed suggesting

high intra-judge reliability.

On the perceptual test, a total of eight cues were
identified by the judges as foll ows:
| ncreased word duration
Shorteni ng of stressed word end
Prol ongati on of stressed word

Extra-effort in production

1
2
3
4
5. Pause-before or after stressed word
6. Raising and falling intonation in stressed word
7. Articulation

8

More stress (undefined).
While males identified 6 cues (1, 2, 3, 4, 6, 8), fenmal es

identified all the eight cues. These cues were pool ed toget her



and grouped as provided in Tabl e-7,

per cent age wei ghtage is also shown in the sane table.

under 6 headi ngs.

Perceptual cues | Mal es Femal es | Average | wei ght -
In per- | inper- | in per- | age on
cent cent cent each

cue
| . Durati onal 80 80 80 34.5
changes
2. Loudness
changes 80 80 80 34.5
3. Pause - 40 20 8.6
4. Articul ation

changes - 20 10 4.3

5.Intonation

changes 20 20 20 8.6

*
6. tress - 40 20 8.6

Thei r

Wi ght age
on each
cue
Savithri
(1987).

35.75

21.51

14. 34

10. 71

12. 57
3.6

Tabl e-7: Perceptual cues of stress and their percent weightage.

I ndi cates - undefi ned.

It appears that durational

changes and | oudness were t he najor

cues for the perception of stress and ot hers (pause,

tion,

_ ~ stress) _
intonati on/were the mnor cues.

articul a-

This result contradicts the results of the studies by

Bol i nger (1958), Fry (1958),

Li eberman (1960) in English
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Morton and Jassem (1965) in Polish, Rgault (1962) in
French. According to all these studies, pitch prom nence
with the
was the major cue. The results are in concurrence/results
of the studies conducted by Fant (1957) in Swedi sh,
Lehiste and Ivic (1963) in Serbocraotin, Lindblom (1963)
i n English and Swedi sh? Lehiste (1968a) in Estonian and
Savithri (1987) in Kannada. In these studies, duration
and | oudness are reported to be the two maj or perceptual

cues of stress.

Wileinthe earlier study (Savithri, 1987), the
wei ght age was nore on durational changes, in the present
study equal wei ghtage was observed for durational and
| oudness changes. |In the earlier study quality changes
were also reported by the listeners which were not in
the present study. Also, in the previous study nore
wei ght age was observed for changes in articulation, into-
nati on and pause. |t appears that perceptual cues differ
in different | anguages. This m ght be because of organi -
zation of durational properties of speech sounds in various
| anguages. It mght al so be because of set rules for
stress in different | anguages. Cuttenden (1986) opines
that "the inportance of |length varies across | anguages,

dependi ng on whet her a | anguage uses length for phonemc



correlates on the segnental |evel"”. Kannada | anguage uses
| ength for phonemc contrasts of the segnental |evel
(Hremath, 1980). Perhaps because of this, Kannada speakers

are nore tuned to the durational variations.

On the basis of the results of the first experiment,
out of the 33 clauses (27 + 6 repeated) and 13 sentences
(10 + 3 repeated) five clauses and one sentence was di s-
carded and 22 clauses and four repetitions and nine
sentences and 3 repetitions were selected for the second
experiment. Thus, a total of 26 clauses (22 + 4 repeti -
tions) and 12 sentences (9 + 3 repetitions) were selected

for experiment-11.

Experinent-11: Devel opment of word stress in children

Thi s experinent ained at understandi ng t he devel op-
ment of word stress in children using 26 cl auses and 12

sent ences from Experinment-1.

Tabl e-S depicts the performance of children in terns
of percent scores by children of both the sex at different

age intervals in an imtation task.
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Age range Judge | Judge 11
Mal e Femal e Mal e Fenal e
d auses:
3.0 - 3.2 45. 4 59. 02 45. 4 59. 02
3.2 - 3.4 59. 02 68. 1 59.01 68. 1
3.4 - 3.6 72.6 68. 1 72.6 72.6
3.6 - 3.8 68. 1 72.6 68. 1 72.6
3.8 - 3.10 77.1 86. 26 77.1 86. 26
3.10 - 4.0 90. 8 86. 26 86. 26 86. 26
Sent ences:
30 - 32 11.1 44. 4 11.1 44. 4
3.2 - 3.4 55.5 55.5 55.5 55.5
3.4 - 3.6 66. 6 66. 6 66. 6 66. 6
3.6 - 3.8 7.7 55.5 77.7 55.5
3.8 - 3.10 66. 6 77.7 66. 6 77.7
3.10 - 4.0 88.8 100 88. 8 100

Tabl e-8: Percent scores obtained by children at different
age i ntervals.

It was observed that the perfornmance of the children imtating
the stressed words inproved from 3-4 years. For the clauses
however, even at 4 years age, the children were not able to

obtai ne, 100% score, which indicated that even at 4 years
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children did not master the use of stress. Anong the nale
children, there was a peak noticed at 3.4 - 3.6 years and
adipat 3.6 - 3.8. However, fenales exhibited a |inear
rel ati on between the age and capacity to produce stress*

as evident by the imtation task. (Fig.l).

For the sentences, nale children exhibited a peak at
3.6 -3.8 years. However, fenmale children in this age group
exhibited a dip. Fenale children obtained 100%score in
imtating stress at sentence |evel which indicates nmastery

of stress at 4 years in them(Fig.2).

The results of the Wal sh test indicated no significant
di fference between nal es and femal es. However, there were
sone differences between the two sex in their perfornmance.
Anong the cl auses, there was no consi stent difference between
mal es and fenmal es. Though fenal e children had hi gher scores
in 3- 34 and 3.6 - 3.10 years, they exhibited | ower or
equal scores at 3.4 - 3.6 and 3.10 - 4.0 years. Anmong the
sentences, the perfornmance of ferale children were equal to
that of male children from3.2 -3.6 years. However, between
3to 3.2 years and 3.8 - 4.0 years, nales perforned poorly.
The performance of nmale child drastically inproved from

3.2 years onwards, and t he sane was not true for fenal es. Their
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per formance consistently increased from 3+0 to 4.0 with a

dip at age range 3.6 - 3.8 years.

For clauses, it was observed that nmal es in age range
3.2 - 3.4 years were not able to imtate the stress on the
word / DU/ the word /balli/ in the age range 3.4 - 3.6
years and the words ,/dodda / and / Rappwn/ in age range

3.6 - 3.8 years.

It was observed that fernales in the age range 3.0 - 3.2
were not able to imtate the stress on the word / rifahoe. /
the word /"™UY“ / in age range 3.2 - 3.4years? the words
-//C'lr._‘.._:l-‘l_-:-\«_ l1 / Polli~ / i hjthetiage 7/ TR /
range 3.4 - 3.6 years and the word /*ioe / in age range
3.6 - 3.8. However, there was no single rammatical category

which was difficult for the children.

In sentences, it was observed that both nal es and
females in the age range of 3 - 3.4 and 3.8 - 3.10 were
unabl e to repeat stress on the word /7awe/ Al so, the
mal e children in the age range of 3.0 - 3.2 were unable to

imtate the stress on the words /biti / and / Pols /

Fermal es in the age range of 3.0 - 3.2 were unabl e

toinmtate stress on the word ,/ C<bs! /. In the age range
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p

Words not
stressed

3.0"'3.2

302-30‘

3e4=3,6

3. 6‘-308

3.8-30 10

3.,10-4.0

clauses:
clrpo

P
Yo
YNy

Sentences:
U
LT kal
Yo YNQ
il
pals

335"3

= =

Tabl e-9: Words not repeated by different children in different

age ranges for both cl auses and sentences.
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3.2 - 3.4, fenmale children were not able to imtate the
stress on the word /"&thyw / and in age range of 3.4 - 3.6
they were not able to imtate the stress on the word /oo vwe
Al these are depicted in Table-9. Again in the sentences,
no particular grammatical could be identified as being
difficult to stress. However, the words which are stressed
by the children in the sentences seens to be nore famliar

to themthan t he words which are not.

The inter-judge reliability was obtai ned by using
spearnmans rank correlation test and Tabl e-10 and 11 depicts

t he scores for clauses and sentences.

Sanpl e Judge | Judge 11
subject - oo Rank Scor e Rank
1 10 (12) 10 (12)
2 13 (10.5) 13 (10.5)
3 13 (10.5) 13 (10.5)
4 15 (8) 15 (8.5)
5 16 (5.5) 16 (6)
6 15 (8) 16 (6)
7 15 (8) 15 (8.5)
e 16 (5.5) 16 (6)
9 17 (4) 17 (4)
10 19 (2.5) 19 (2)
11. 20 (1) 19 (2)
12 19 (2.5) 19 (2)
Table-10 : Spearman's rank correlation scores for the

two judges (for cl auses).
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Sanpl e Judge | Judge ||
subj ect
score Rank Score Rank
1 1 (12) 1 (12)
2 4 (11) 4 (11)
3 5 (9) 5 (9)
4 5 (9) 5 (9)
5 6 (6) 6 (6)
6 6 (6) 6 (6)
7 7 (3.5) 7 (3.5)
8 5 (9) 5 (9)
9 6 (6) 6 (6)
10 7 (3.5) 7 (3.5)
11 8 (2) 8 (2)
12 9 (1) 9 (1)

Tabl e-11: Spearnman's rank correl ati on scores for the two
judges (for sentences)

The results indicated that there was a near perfect
correlation between the two judges, for clauses with an r of
.95. For sentences, there was 100%correl ati on between t he
judges with an r of 1.00 which indicates a high inter-judge

reliability.

D scussi on:

Thi s study shows that there is a devel opnental trend
in the production of stress in the children between 3-4 years.
The performance of children at the age of 3.0 - 3.2 of both

mal es and fenal es shows that there is sone informati on present
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Inthis age regarding stress. However, it is not conpletely
mastered. Even at the age of 4 years, children did not
obt ai ned 100% scores which indicates that the nastery of
stress is not conpleted yet. This concurs with the study
of Atkinson-King (1973). According to her, the devel opnent
of stress is conplete only by 12 years of age. However, in
t he present study, fenmal es obtai ned 100%scores in sentences
at 3.10 - 4.0 years which contrasts that of Atkinson-King
(1973) and concurs with the finding of Hornby and Hass(1970),
Al en and Hhwki ns (1980) and Hochberg (1987b). According
tothem the rules for stress is mastered by 4 years of age.
Though t heresul ts of the, present study cannot be study conpared
with these of earlier studies (Table-12) as none of the earlier
studies deal with word stress, several points could be
enphasi zed. First, beit, word stress or contrastive 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 wthage. Second, while
contrastive stress seens to be established by 6 years of age
word stress nmay be nmastered earlier. The results of this study
for sentences in fenmales at 4 years shows 100%r esponses,
indicating a mastery of stress at the end of four years by
females. Third, though not significantly, female children
seens to be ahead of male children in theacquisition of stress

in atl east some age groups.
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Name of the Age

aut hor group

st udi ed
1. 2.
Spring & 4- 17
Dal e(1977) weeks
Br own(1973)
S obin and 2 yrs
Vel sh(1967)
Al en and 2.8 -
Hawki ns 3.4 yrs
(1980)
Alen and 371to
Hawki ns 6.7 yrs
(1980)
Al en(1982) 1.9-2
yrs.

Hochber g
(1987b)
Hor nby & 3. 8-
Hass(1970) 4.6 yrs.
Chonsky(1971)
At ki nson- 5-13
King (1973)

Type of stress

Syl labl e stress

Constrati ve
stress

Contrastive
stress

Neucl ear accen-
ted, heavily
unaccent ed, non
neucl ear accented

Initial syllable
final syllable
stress

Trochai ¢ rhyt hm

Contrasti ve
stress

Contrasti ve
stress

Contrastive
stress

Met hod Resul ts
4. 5.
Hgh am Can discrimnate
plitude syllables differ-
sucking ing in stress
Produc- Prior to 2 years
tion used contrastive
stress.
Imta- Can use contrast -
tion | ve stress.
Produc-  Mastered produc-
tion tion of stress at
3 years.
Discri- Can discrimnate
mnation easily.
Pr oduc- Primtive trochaic
tion r hyt hm seen.
By 3 years acquire
rul es of stress.
Picture By 4 years, they
descrip- usethecontrastive
tion pro- stress.
duction
By 6 years contra-
stive stress is
est abl i shed.
Per cep- Bﬁ_lz years, the
tion chil dren perceive
poi nting and produce in
pictures adult formin 4-6

| evel sgirlsperfor

better.
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1. 2. 3. 4. 5.
Present 3-4 yrs Wrd stress Imtation 4 years
st udy children have

not conpletely
acquired the
producti on of
stress.

Tabl e-12: studies of stress in conparision with the present study.

Several physiol ogi cal nechanisns are related to stress.
It is opined that a small surge of subglottic airpressure
acconpani es stressed syl |l able and seemto be produced by the
respiratory nechanism giving a little push and nonentarily,
increasing the airflow (Netsell, 1970). Al the changes that
are known to occur on stressed syllables* increased intensity
and duration of syllables higher fundanental frequency and
increased intra oral air pleasure (Subtelny, Wrth and
Sakuda, 1966; Mal ecot, 1968) coul d be produced by a pul se
of increased rate of airflow or they could be produced by
adj ustnments of glottis. Brown and Mcd one (1974) say that
stress mght be primarily a laryngeal function. Starkweat her
(1980) says that nost probably, respiratory, phonatory and
articul atory mechani sns conbine 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
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correctly even when one of the systens is being preenptied

for sone ot her purpose.

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

| ung volune is snaller”. (Starkweather, 1987).

Subtenl ny (1968) reported two findings which have been
confirmed by recent investigations. The first of these
findings is that consonants at the begi nnings of words have
higher intra oral air pressure values than the sanme consonants
| ocated at the end of words. Therefore, consonants at the
begi nning of words are laager in duration. The other
inportant finding that Subtenlny 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 wi thin unstressed syl | abl es.

H xon (1973) has shown that there are brief pulsatile
elevation in subglottic air pressure associated with
stressed syllables. Both the additional subglottic air

pressure and the additional duration of consonants contribute
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to the elevated intra oral air pressure during consonants
produced in stressed syllables. |If intra-oral air pressure
can be equated or correlated with the effortful ness of
speech sound production, then it is interesting to note that
consonants in stressed syllables and consonants at begi nni ng
of words are less fluently produced i n normal speakers than

consonants at other | ocations.

Keeping these two facts in mnd;-(l) Hgh intra oral
pressure is used in the production of stressed syllables
and (2) children have small oral cavities and |ung vol unmes
conpared to adult;- it is evident that the physiol ogical
structure in children will he inadequate for the production
of stress. As the physiological structure inthechild
matures, the lung volunes and oral cavities size increase
thus providing the prerequisites for stress. Hence, the
ability to produce stress increases with the growmth of the

physi ol ogi cal structure in children.

This study being a prelimnary one on t he devel opnent
of stress in children throws sone light in this area. How
ever, atest on stress, which is a paraneter of fluency could
be devel oped by sel ecting nore nunber of clauses and sorting
It according to the child s age. Further, the admnistration

on a |l arge popul ation of children mght prove its worth.



SUWARY AND CONCLUSI ON

Lear ni ng t he phonol ogy of a |anguage involves not only
segnental aspects, but supra segnental aspects as well. Supra-
segnental features include intonation,rhythm and stress.
Stress refers to the increased- effort and effort is one of
the paraneters of fluency. |t wouldbe inportant to consider
the paraneter effort when one wants to understand fl uency
and its disorders. In this context, the present studywaS
pl anned. It ains at studying the devel opnent of word stress
in the age range of three to four years old nornal children

who wer e native Kannada speakers.

Initially 27 clauses and 10 sentences (fromwhich 6
clauses and 3 sentences were repeated) were spoken by a 43
year old fenal e Kannada speaker wel| versed in dramati cs.

She was instructed to utter these with stress on the word
underlined. The itens were witten on cards and they were
visual |y presented one after other. These were audi o recorded.
The recorded version was then given to ten |isteners who

had to identify the stressed word and to indicate the

perceptual cues for stress.

Those wor ds whi ch were judged to have the key word
stressed by nore than 80%of |isteners were considered
for the study. Totally 22 clauses and 9 sentences were

taken (fromthese 4 clauses and 3 sentences nore repeated).
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The audi o recorded material was audio presented to 12
children in the age range of 3-4 years. There was one boy
and one girl each inthe interval of two nonths. The
children were instructed to imtate or repeat the recorded
versi on which they heard. The children's imtati on was audi o
recorded. This audio-recording of the nodel and imtation
were played to two listeners who had to indi cate whet her
the imtated version was simlar to that of the nodel or
not. Then the percentage of correct responses were cal cu-
|ated for each child. Wil sh test was applied to find out
the difference/ between nal es and fenal es and spearnan’'s rank
Correlation test was used to find out the agreenent or

(correlation between two judges.

The perceptual cues for stress identified were; -
I ncreased duration, raised frequency, increased | oudness,
stress and better articulation)- of these, increased dura-
tion and | oudness were the two naj or perceptual cues.

The results indicated that there was a high correl a-

clauses and r =10

tion between the judges (r = 0.95 for/sentences) indicating
that both the judges agreed on the imtation of children.
No significant difference between nmal es and fenal es were

observed. The production of word stress increased from3
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years to 4 years in both nmales and fenal es for clauses
and sentences. However, even at 4 years children did
not achi eve 100%score. nly female children in the age

of 3.10 to 4 years obtai ned 100% score.

The results, though cannot be directly conpared
to other studies, can be conpared for several points.
It was evident that,be it constrastive stress.or word
stress,the capacity of children in produci ng these increased
from3-4 years. The results also indicate that at 4 years
devel opnent of word stress was not conplete. This devel op-
nment could be attributed to the physiol ogical devel oprent
I n the speech production nmechanism-the increasing vita
capacity and the increasing intra oral breath pressure

inchildren

It 1s recoomended that simlar clauses could be used
as test material for word stress in Kannada and be adm ni -
stered to large popul ation to standardi ze the test which

wll be of clinical use in fluency di sorders.
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