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| NTRODUCTI ON

Suprasegnental s are properties of speech that have a
domain larger than a single elenment and include the follow ng:
stress, intonation, rhythmand quantity. O these, the
phenonmenon di splayi ng maxi mal linguistic contrastivity within
t he whol e range of vocal effect has been l|abelled intonation.
Intonation refers to variations in pitch as a function of
time. The concept'intonation' is viewed not as a single
system of contours but as a conplex of features fromdiffe-
rent prosodi c systens. These vary in their relevance, but
the nost central are tone, pitch range and | oudness with

rhythmcality and tenpo closely rel ated.

Crystal (1973) suggested that intonation is an inportant
mediator in interaction situations. From an applied point
of view, it has been suggested that intelligent use of
information on intonation could inprove speech recognition.
Li eberman(1967), Kaplan & Kapl an(1970) report that intonation
is the primary neans of segnenting the relatively continuous
speech signal to permt isolation of relevant syntactic/
semanti ¢ conponents. Linguists have been interested in
characterising the types of intonation patterns that exist,

t he neani ngs they convey and are also in the pursuit of
knowi ng how the tenporal relationship of the fundanental
frequency contour to the speech segnents is governed by

stress and synt ax.



Psychol i ngui sts, on the other hand have begun to
exam ne intonation as an indirect source of evidence about
what the units of planning are and how parsing is accom
plished. Furthernore intonation plays an inportant role
in the intelligibility and natural ness of synthetic speech
(dive & Nakatani (1974), Nooteboomet al (1976)). Attenpts
have been made in the past to study the aspects of intonation
in various |languages. In this regard studies by CGysta
(1973),in English, Sandner(1981) in German, Rabson et al
(1982) in Japanese, Thorsen(1978), Pierrehunbert(1980) in
Dani sh, WIllianms(1985) in Welsh are worthy of nention.

These researchers show evidence that infants devel op various
i ntonation patterns over a period of time and they respond
to suprasegnental properties at an early age at the expense

of other segnental aspects/linguistic features.

It is inportant that a speech-|anguage pathol ogi st know
about the devel opnent of suprasegnental aspects of speech, as
children with conmunication problenms denonstrate unintelli-
gi bl e speech that is difficult to evaluate solely by segnenta
tests/ segnental devel opnment norns. The above is necessary
because in these patients errors of rhythm and intonation
also affects the intelligibility of the child s speech
(Hudgi ns(1946), John & Howrat h(1965), Hood & Di xon(1969),
Stevens, N ckerson & Rollins(1978), Bush(1979), Reilly(1979),
Si non(1979), Stronberg & Levitt(1979)).



The term ' Dysprosodi cs' enconpasses a range of
i ndi vi dual s encountered with communi cati on di sorders
exhibiting inmpairnent in the suprasegnental features that
could be a result of inproper perception, production or
speech progranm ng. In these cases it would becone the
responsibility of the speech-Ianguage pathol ogist to gain
know edge about dysprosody and further correcting it.
However, because of the difficulty in studying supra-
segnentals "research into the nature and devel opnment of
non- segnent al phenonena in children is generally ignored
or referred to haphazardly" (Crystal (1975)). The reasons

he offers are:

1. The difficulty in obtaining natural and reliable sanples

2. The large amobunt of tinme needed to process non-segnental
data and

3. The absence of an acceptable system for classifying and

transcri bing the non-segnental data that exist.

No formal tests for intonation were devel oped until 1977
owing to the above reasons. It was all the nore distressing
since suprasegnental patterns were acquired earlier in the
devel opnent of normal speech and | anguage (Lew s(1951),
Lenneberg{1967), Guberina(1971), Menyuk(1972), Crystal (1973),
Tonkova- Yanpol ' skaya(1973), Kressin(1976)). Considering this,
Koi ke & Asp(1977) attenpted to design a test of intonation
and rhyt hm(T-Trip), where they used twenty-five test itens



uttered by a subject with extensive phonetic training.

However, T-Trip has several |imtations, one being

the inability to achieve an accurate control over frequency.

The use of synthetic stinmuli can overconme this limtation.
In this context, the present study is ained at devel oping a
synthetic test of intonation patterns. The study is further
focused at understanding the performance of children aged
four to eight years in imtating these intonation patterns
synthesized. It is hoped that this test, if proven valid,
can provide vital diagnostic information(for intonation
patterns). It may also help in rehabilitating the dysprosodic

patient in terns of suprasegnental features.



REVI EW OF LI TERATURE

There exists a difference in opinion anong researchers
as to what the term 'suprasegnentals' actually refers to.
Cystal & Quirk(1964) refer to tenpo, prom nence and pitch
factors as suprasegnental features. However, Lehiste(1970)
identifies suprasegnental paraneters as intonation, stress
and quantity (duration). She also provides acoustic and

perceptual data to support this.

Anong the suprasegnentals intonation seens to be an
inclusive termthat refers to variations in pitch as a
function of time. Fairbanks(1940) used the termintonation
to include both inflection and pitch shift. He used
inflection to identify the pitch change within a single
phonation and pitch shift to identify change in pitch from

the end of one phonation to the begi nning of the next phonati on.

Lehi ste(1970) uses the termintonation as the |inguisti-
cally significant functioning of fundanmental frequency at the
sentence level. Contrastive function of fundanmental frequency
is called "tone' at the word |level. She distinguishes between
| exical tone, grammatical tone and norphemic tone. Lexical
tone is found in | anguages in which contrastive tone is
associated with differences in the neanings of roots and
stens (independently of stem formatives). Anong such | anguages
are Chinese and Sl ovene. The term 'grammatical tone' is

applied to instances in which a difference in tone signals a



difference in granmatical function w thout changing the

| exi cal neani ng or overt norphol ogical structure. The term
"nmor phemc tone' is used in instances in which the tone on

a root is predictable fromthe presence of a suffix norphene,

whi ch need not carry the tone overtly.

Most traditional perceptually based phonetic theories
(Arnstrong and Ward(1926), Pi ke(1945), Trager & Smth(1951)
and many instrunental studies (Lieberman(1967), Haddi ng-Koch
(1961), Vanderslice and Ladefoged(1972), Atkinson(1973),
Tseng(1981), Landahl (1982) agree in so far as a falling of
fundamental frequency and anplitude contour forms the termna
part of the breath group, that signals the end of a declarative
sentence phrase in nost human | anguages(Li eberman(1967). The
falling of the frequency and anplitude contour reflects the

bi ol ogi cal and vegetative constraints of respiration.

| NTONATI OV TONE PATTERNS SUGGESTED BY VARI QUS AUTHORS

It has | ong been realised that within the prosodic
contrasts of English, sone features are nore noticeabl e and
seemto carry nore semantic wei ght than others. This awareness
is reflected very early in the devel opnment of prosodic studies

though its fornulation has been relatively recent.

Thus we find Butler in the 17th century seeing the
i mportance of making a main distinction between rising and

falling intonations.



Sweet (1878) distingui shes eight tones in all, sone
bei ng nore fundanental than others. They are: |evel, high
rising, lowrising, high falling, lowfalling, conpound
rising, conpound falling and nore enphatic. Sweet(1906)

di stingui shes three primary forns of nucl ear tone -
l evel, rising and falling.

Pal mer (1922) distinguishes four basic types of tones-
falling, high rising, falling rising and | ow rising which
is alnost invariably intensified and hence is considered
normal. He also describes intensified falling tone and two
ki nds of tonal sequence -

1. Co-ordinating (\\//™N¥ ) where the tone groups are
i denti cal . ‘

2. Subordinating ( \Q/\:4”¢EP“{1V ) where the tone groups
are dissimlar.

Arnmstrong and Ward(1926) based their dichotony of falling
and rising tones referring to the general shape of an intona-
tion contour centered on a special nuclear type.

Hef f ner (1949) di stingui shes between | evel, high rising,
high falling, conmpound rising and conpound falling as being
tonal contrasts.

Ni jland(1951) put forth five different intonation curves-
Movet one - horizontal (—), Convexe - descendant (- ), Concave

- descendant (. ), Concave - ascendant (-/), & Convexe - ascendant

()



Lee(1953) distinguishes between different types of
tone sequences:
1. On pairs of Questions (\/)
2. On longer sequence of Questions (/A ol//// ) and
3. On two co-ordinated sentences varying in only one

predi cate word (/\ ).

Mc Carthy(1956) distinguishes between the follow ng
types of tones - Rise-fall, Fall-rise, Rise-fall-rise,

fall-rise-fall with high and |ow varieties.of each.

Hul t zen( 1957, 1964) divides nuclei into two groups on

whet her they have a |low (closed) ending or an open endi ng.

Mtchell (1957) specifies level, high rising, high falling

and conpound rising types of tones.

Ki ngdon(1958a) nmkes a distinction between high and | ow,
normal and enphatic tones and then lists rising, falling,
falling rising(divided and undivided types), rising falling
(1,2 and 3 syllable types), rising falling rising (divided and
undi vi ded types) and |level tone (though the latter is not

nucl ear).

" Schubi ger (1958) identifies exocentric (subofdinate) and
endocentric types of tone sequences. The specific sequences
she nmentions are - rising+falling(/+\, conmpound rising+falling
(v+\), falling+falling(\+\), rising+rising(/+/), conpound
rislng+rising(Vv+), and falling+rising(\+/). She also distin-
gui shes between different types of tone sequences occuring on

enunerations(///\), the nore col |l oquial (\\\\ ), sequences which



are susceptible on continuation(//// ), patterns which |ays

enphasi s on the penult (\\\/\), and on alternatives (/\and // ).

Trim(1959) nmkes a mmjor distinction between fornmally
i ndependent mmj or tone groups and m nor tone groups which are
characterized as dependant and non-final. He places inportance
t owar ds phonol ogi cal criteria rather than a grammtical approach

to define maj or tone groups.

O Connor and Arnol d(1961) recognize |Iow and high falls
and rises, rise-fall, fall-rise and a conpound 'fall +rise'
though the latter is considered a conflation of two sinple
tones. In total they distinguish six tone types and ten types
of tone groups. Intonation is analysed by Halliday(1966) as

a conplex of three systemc variables:

1. tonality (the division of an utterance into tone groups
and the placenent of tone group boundari es)

2. tonicity (the placenment of the tonic syllable and foot
within the tone group and the consequent division
of the group into tonic and pre-tonic elenents

of structure), and

3. tone (which is divided into primary and secondary tone).
He recogni zes fall, rise, 'sharp' fall-rise, fall-rise, |ow
rise, rise-fall, fall+lowrise, and rise-fall+lowrise as

primary tones. He distinguishes between even (level, falling,
rising), uneven (low spiky) and suspended (listing), high
(level, falling, rising) and low (level, rising), md (level)

and low(l evel) sub types of secondary tone. He believes that
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tonality, the division of an utterance into tone groups-

not fusion of tones, is at present the first kind of choice

i nportant for Intonation. He, however believes that further
research will denonstrate the exi stence of tone group sequences,
which woul d require at |east one internedi ate stage between

an utterance and a tone gr oup.

In a study by Quirk and Crystal (1966), a mmjor division
of nuclear tones into two types was done -
1. Falling: Conprising sinple, conplex and conpound tones,
the final direction of the pitch novenent being
downwar d.
2. Rising : Conprising sinple, conplex and conpound tones,
the final direction of the pitch novenent being

upwar d.

Hirst(1977) believes that the level of tones or T segnents
in english can be defined by two binary features high and | ow.
+ lowis defined so as to represent a |owering of pitch.

+ high defines to a slightly smaller rise in pitch.

A drop tone is a conbination of (+H gh +Low).

AMd tone refers to (-high -l ow), a Hgh tone to (+high -1ow
and a Low tone to (-high +low). He also put forth possible

representations for four different final feet (fig.l).
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Falling \ . D/O\.a

Rising e“\\g//”ﬂ d/m\%jfﬂ

Fig.l: Representation of tones(Hirst-1977).

Fromall recent approaches to intonation, the nost readily
perceivable, recurrent, maximal unit to which linguistic
meani ng can be attached is the tone unit. Al witers agree

to this although the term nol ogy of description differs.

A summary of the tone patterns suggested by various

authors is depicted in Table 11-
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TONE/ | NTONATI ON  SYSTEMS

Speci al consideration has been extended towards English
as English tone/intonation systens have been the nost w dely
st udi ed.

ENGLI SH: 'In English there seens to be regul ar definable
phonol ogi cal boundaries for tone units in normal speech

which is indicated by two factors. First; There will be a
percei vabl e change in pitch either stepping up/down dependi ng
on the direction of the nuclear tone novenent. The second
criterion is the presence of junctural features at the end

of every tone unit. This usually takes the formef a very
slight pause, but there are frequently acconpanyi ng segnenta
phonetic nodifications viz: variations in length, aspiration
etc which reinforce this. The nuclear unit(tone systemin
English) can be categorized into 3 types viz: sinple, conpound

and conpl ex.

— ———— e
SIMPLE I COMPLEX COMPOUND
Basic types \ , — | VRN \ +/ /+\
|
|
nclary t
! A A N+/ V+\
¥ —
y o 4,1 L rM A
SimpLe _r'l:-: n T\} - +tone o A | A . > +bothelements
Yoonge /
R BN | 4,4
v f e ey i D2 |
2=t o R S TS B | N ——
| \ I
compLe nN+V, A, /\/ WA | i
| 3 &
'{"I'!u'_'n f’i/\}"-\f/\ N, \’p\ l’l\;\lv/th
Y O '-\l.P]L._ \lf__rl__‘ /\1“ e ;I \ — / AN

L——- ]QM\+/ W/ +\

Table 2 summari zes the English tone systens.
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Not ati ons used in the Table-2 refer to the foll ow ng:
1. L (wide) pitch range
2. (@ Normal pitch range (stands for unmarked terns occuring
in sinple and conplex pitch range systens).
n (narrow) pitch range.

3

4. M,% refer to a relatively high tone height.

5. Medium tone height is represented by'f‘;-"> and
6

relatively | ow tone height is represented by $.bandd

There also exists a general agreenent about the interna
structure of the tone unit. Mnimally a tone unit nmust consi st
of a syllable and this syllable must carry a glide of a
particular kind. This is referred to as the nucleas of a
tone unit!
"Hal | i day(1966) uses the ternftonic syllable in place of this".
Maximal ly a tone unit nust consist of three other segnents -
Head, Prehead, and Tail”?

"Head refers to the stretch of utterance fpomthe first
stressed and usually pitch prom nent syllable upto but not
i ncluding the nuclear tone. It consists of an unspecified
nunber of stressed/unstressed syllables (at | east one of the
former). Heads are classified as - Falling heads, Rising

heads, Falling-Ri sing-falling) heads, R sing-Falling-rising) heads.

The prehead or the preonset refers to any utterance which
precedes the onset syllable within the sane tone unit. It

consi sts of an unspecified nunber of unstressed syllables
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(at | east one) but occassionally under certain conditions:
Syllables with sone slight degree of stress (not equival ent

to the stress of the onset syllable and never with pitch

prom nence). Marked |levels of preheads are - High preheads,
Extra hi gh preheads, Md preheads , and Extra | ow preheads.

The nucl ear tail consists of an unspecified nunmber of stressed/
unstressed syllables (at |east one of the either) follow ng

the nuclear syllable usually continuing the pitch novement

unbrokenly till the end of the tone unit.

In a conparison between English, French, and German
enotive intonation patterns by Fo' nagy and Magdi cs(1963) it
was found that -
(a) Joy increases the pitch range in each of these three
| anguages which is reflected in a higher pitch level in
a mel ody ascending frequently at irregular intervals as
well as in irregular stress distribution. |In French, the
voice rises at the end of phrases rather or as against
the descrescend character of Hungarian sentences. The features
of tenderness observed in Hungarian appear in these |anguages
too. The pitch level is higher, though narrower than in neutra

st atenents.

(b) Longing is characterized by a slightly rising, descending
and gently ascending nelody at the end of the sentence in

all the three | anguages.
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There is an increase in the pitch range in the three
western | anguages for the enotion 'surprise' . In
German and English the voice falls a fifth or sixth
interval froma high level. This sudden fall is found
in French too and a sudden rise is simlarly frequent.
In Yes or No questions, surprise is reflected in an

i ncrease of the rising interval.

The intonation of sudden fright differs also in the
western | anguages from the nel ody of surprise in having
a narrower pitch range in the checking of |oudness and

speed and also in its peculiar tinbre.

In the case of surprise, astonishment, the nelody
of the phrase floats on a high level and in the |ast
syllable, it falls to a |ower one. |n speech expressing
fright the nel ody does not stay long on the high |evel,
rather,the greater part of the phrase constitutes a

straight melodic line on a low | evel.

Angui sh is characterized by an extremely narrow pitch

range in all the three western | anguages.

Scorn is characterized by a narrow pitch range and a

conpressed or grunbled voice production as seen in Hungarian

Anger in German and English appears in the 4th, 5th and
6th ascending intervals of the stressed syllables frequently

interrupting the straight melodic |ine.
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(h) Sarcasmis felt in the checked 'widely arched' stressed
off glide, in a creaky voice as well as in nasal tinbre.

In English and French the arc is wider than in Hungari an.

"A nore conprehensive investigation yet remains to be
attenpted of Japanese intonation patterns which are likely
to sound un-English" This necessity stens after a
conpari son between intonation patterns of English and Japanese
by Abe(1955). Both English and Japanese have been found to
enploy a gradually falling intonation pattern for questions
of the information seeking type. An effect of curiosity/
cordiality has been found to be inparted if a slight rise
instead of a fall is added to the sentence. Heightened tones
have been found to be suggestive of intensified feelings as
ani mati on, anger, irony, exultation, etc. where as an inte-
rrogati ve word pronounced with a rapid descrescendo of voice
with a falling sentence-final intonation introduces a note
of accusation. A conspicuous rise of pitch on the other hand
at the end either introduces a touch of surpise (for the

speaker) or indicates that the speaker is highly incredul ous.

Trager & Sm th(1951, 1957) found that Anmerican English
intonation patterns consisted typically of three pitches and
a termnal contour. The initial pitch was nost often 'm ddle'
but could be any of the others (low, high or extra high).

They found that the central pitch acconpanying the primary

stress of a phrase/clause was nost often high in cases of
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st at enent s/ questions but was frequently extra high during
enphasis or could often be low or mddle. The final pitch
was nost often |low at the end of statements, mddle at the
end of clauses that did not end sentences and high at the
ends of certain kinds of questions, but could be others too.
The final pitch was found to be nodified by the term na
contour, being sustained /—, rising/// or falling /\ /.

' Sustai ned” was found to occur nost often in clauses that

did not end sentences, falling occured in statenents and
interrogative word questions and rising occured in other
guestions and in many non-final clauses. It is however
noteworthy that two nmost striking features of British

English that distinguishes it fromAmerican English as well
as fromnost European | anguages are a wide variation in pitch
and a predom nence of falling patterns. Though a falling
pitch fromrelatively high to relatively | ow characterizes
the end of a declarative sentence in both British and American
English and also in questions beginning with an interrogative
word exenplified by "where are you going?", (Palnmer(1922),
Jones(1964)) report that in questions not beginning with an
interrogative word for exanple: 'Are you com ng?", Anerican
Engl i sh and nost European | anguages use a sharply rising
intonation, where as British English has the sane falling

pitch as in 'Were are you goi ng?".
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Anot her variant, the Hawaiian Anmerican English(pidgin)
differs fromgeneral American English in terns of phonetic
shape of the pitch accent, though pidgin statenments-usually
special or interrogative word questions-take a rise-fal
intonation very nuch |ike general American English. Inte-
rrogative word questions (exclusive of reclamatory and echo
questions) have basically the sanme pattern in both pidgin
and general Anmerican English. The Pidgin pattern is conspi-
cuous from the general American English pattern of rising
or high pitch with rising termnal for general questions of
the Yes-No type in a way that the pattern starts at or quickly
rises to high pitch level which lasts until just before the
accented ultima/penult, on which there is lowpitch with
termnal steadying or slight rise. Pidgin tag questions
have a high pitch wwth termnal rise if sentence final, and
adopt a low pitch in sentence non-final position foll owed
either by the residue of inverted word order or by nore or
| ess redundant material. Pidgin vocatives tend to be |ike
one of the common general American English patterns with a
high pitch followed by a slight drop and termnal rise.
However, md rising and high falling call patterns of genera

Anerican English seens not to occur.

DANI SH: Al t hough a nunber of witers (U dall (1960, 1961) |,
Von Essen(1956), Garding and Abranmson(1965), Haddi ng-Koch
and Studdert Kennedy(1963, 1964, 1965, 1974), Studdert -
Kennedy and Haddi ng Koch(1972, 1973) have conceded t hat the
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earlier parts of the course of fundanental frequency may

play a role in the perception of intonation of sentences of
differentiating function, They have all proceeded to test the
significance of the '"termnal contour' which was enphasized

by Danes(1960), I|sacenko and Schadlich(1963), |sacenko(1965),

Thorsen(1978a) in her analysis of short sentences in Advanced
St andard Copenhagen Dani sh found that intonation contours
approached straight lines, slopes varying according to the
sentence type in a trade off relationship with syntax. The
nore the syntactic information about the non-declarative
function contained in the sentence, the nore declarative

was its intonation contour. Further, advanced standard
Copenhagen speaki ng subjects could identify such utterances
solely on the basis of the fundanental frequency course

given no contextual or syntactic information. It was found
that the less falling the intonation contour, the nore
interrogative an utterance was heard. The nore steeply falling
the contour was, the nore declarative an utterance was heard
and contours in the mddle of the continuumwere considered

as non-final.

Thorsen(1979, 1980 a,b) considered the representation of
sentence intonation in standard Danish to be in the form of

si mul t aneous non-cat egori cal conponents and suggested that the
stress group and intonation conponents be viewed as invariant
entities at a level in the speech production and perception

process.
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Pi errehunbert (1980) suggested that standard Dani sh be
re-analysed in a fashion simlar to her analysis of English
in terns of a sequence of pitch accents, consisting either

of monotonal (high or |ow accents) or bitonal conbinations

of the two (connected with a '+ in the transcription). 1In
bitonal pitch accents either of the tones may be the stronger
one, lining up with a stressed syllable, |eading/lagging
behi nd a weaker tone. Tones aligned with stressed syl abl es
are denoted with a star. Pierrehunbert introduced a rule

of downstep which |lowered a Htone in the context H+L and
HL+ , independently of the relative prom nence (starring)

of the tones. Overall downdrift is then a result of context-
ual l'y determ ned downsteps which are conpletely locally

gover ned.

Confronted with the Danish data particularly the |ow
plus high falling stress group pattern, Pierrehunbert faces
an obstacle in her system standard Dani sh has a bitonal
L*+H accent. If tritonal accents are to be avoided, there
is noroomfor a L after the Hin pitch accents i.e. there

is no context for the downsteps rule.

Pi errehunbert circunvents this problemby positing a
downstep rule which applies in declaratives in Danish and
whi ch downsteps L* in relation to the preceding H  She
bases this on an observation from Thorsen's nodel that

L*+H interval is constant where as the HL* interval varies
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(i.e. L* dissimlates fromthe preceding Hto varying degrees

indifferent types of utterances).

Thorsen(1980), however, negates it by saying that "wth

the rule which downsteps L* in relation to the preceding H
by a factor K which varies according to the status of the
sentence, all Danish sentence intonation contours are the
product of locally determ ned pitch accent scaling(Pierre-
humbert's first observation that L*+H interval is constant
is not accurate where the actual physical scaling of the
fundanental frequency is taking place). She says that it
may be true at a nore abstract |evel of production or

perception.”

CHENGTU DI ALECT: (Szechuan, Chi na)

In an anal ysis of an eight hour sanple of a native
speaker of the Chengtu dialect, Chang(1958) categorizes

10 principal allotones under four tonenmes. They are:

Tonene | 1. high rising
2. md-1evel
Tonene || 3. lowfalling
Tonene |11 4. high falling
5. high |level
6. half-high falling
Tonenme |V 7. lowfalling-rising
8. lowlowfalling
9. lowlevel

=
o

neutral tone
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Furt hernore, he concludes that intonation does exist in the

Chengtu dialect and that it is superinposed on the sentence

as a whole. He adds that "it is this superinposed intonation

t hat nodifies the individual tones and not the tones them

selves that decide the intonation of the sentence". His

i nvestigation also reveal s that

1. Tonene Il always remains |ow falling.

2. Tonenmes | & IV remain unchanged when they are in their
initial position.

3. When Tonene | goes through pertubation, the nam ng tone

is always replaced by a md |level tone.

4. Tonene |1l remains unchanged when it is in the fina
position.

5. The nam ng tone of Toneme IIl is replaced by a high |eve
tone when it is initial in a three syllable group. It

is replaced by a half-high falling tone when it is the
m ddl e syl | abl e.

6. The nami ng tone of Tonene Il is replaced by a | ow | eve
tone when it is in the mddle of a three syllable group.
It is replaced by a lowlow falling tone checked by a

glottal stop when it is the final syllable.

HUNGARI AN:  Enptive patterns in Hungarian were described by
Fo' nagy and Magdi cs(1963). The follow ng observations were
made by them

1. Pitch range was found to increase with joy.

2. Tenderness was expressed by a higher pitch |evel which

did not fluctuate.
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3. Longing was found to bring about a narrow pitch range.

4. The nel ody expressing a coquettish invitation was found
to move on the md |evel/even | ower.

5. In the case of surpd.se the voice was found to suddenly
glide up/ up and down to a high level within the stressed

syllable, then according to the kind of surprise fell to a
md | evel (joyful surprise) or to a | ower |evel (stupe-
faction) |eaving the sentence nel ody uncl osed.

6. Fright had a typical intonation formas that of surprise.

7. Angui sh was characterized by an extrenely narrow pitch
range, the nelody of the stressed syllable rising about
a semtone and returning to a nmuch higher level where it
becanme so to say paral ysed.

8. Horror was found to be pronounced on a chest tone and
‘conplaint' was characterized by a 'nusical' intonation
i.e. floating on one |level and ascending a sem tone at
regul ar intervals.

9. Scorn was al nost al ways sounded in a chest tone and was
reflected by a nore/less even and finally descending
melodic Iine intoned on a very |ow | evel.

10. Anger was generally expressed on a md pitch |evel and

was characterized by a straight, rigid nelodic line

which leapt up a 4th, 5th or 6th interval at the begi nning

of the phrases. Furthernore Sarcasmwas characterized by

a stressed syllable gliding to a low level in a w de arc.
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| TALI AN:  Chapel | ez(1964) made the followi ng notes on
"Questions' in Italian:

Short interrogative questions possessed one or the other
of two basic intonation patterns of Italian viz. the falling
and the falling rising. 1In his observation on intonation
patterns during enphasis (for contrast), the pitch of the
stressed syllable of the contrast word fell froma high to
a lownote. \When enphasis was used(for intensity), the
pitch range was wi dened and the stressed syllables were

pronounced with increased stress.

KUNTMAI PA(NEWGUI NEA) : The minimumunits of the intonation
systemin Kuninaipa are the three pitch |levels, the intonenes:
high, md and low. These units conbine to form sequences
referred to as prenucl ear contours and nucl ear contours.

Pence(1964) noted 4 types of prenucl ear contours:

1. Stepping(Md-high) prenuclear contour as seen in a

decl arative statenent.

_—

2. Rising(Low high) prenuclear contour which carries a

nmeani ng of inconpl et eness.
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3. Falling(H gh-1ow) prenuclear contour which seens to

indicate exitenent.

4. Level prenuclear contour which has a nmeani ng of suspense.

He al so noted ten types of nuclear contours. They are:

1. Hgh nuclear contour: Wich has a neaning of inpending

I nconpl et eness or normal question.
2. Md nuclear contour : The nmeani ng of which is unknown.
3. Low nucl ear contour : Wich has a neaning of a normal or

unenoti onal statenent.

4. H gh-1ow nucl ear contour: Wich has the force of an
announcenent .

5. Hgh-md nucl ear contour: Wich has (tentatively) a neaning
of a polite statenent.

6. Md-Iow nucl ear contour : Wich has a neaning of an enphatic
st at enent .

7. Md-high nuclear contour : Wich has neanings of a polite
request, polite question or non-enphatic call.

8. Md-high-1ow nucl ear contour : Wich has a neani ng of deep
feeling such as intense synpathy or desire.

9. Hgh-high-md nuclear contour : Wich is used as an intense

or distant call.
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10. Md-lowmd nuclear contour : Wich is used as an excited

sequence both in listing itenms and as a type of hesitation.

It is also noteworthy that 'Norwegian' has a second
(tonal) stress accent where as the non-Scandi navi an | anguages
plus Icel andic, Farsese and Finnish, Swedish have only one.
East Norwegi an possessess a |low tone with stress where as

English and north German normally have a high tone.

WELSH: Uni queness in the suprasegnental systens has been
denonstrated acoustically in Welsh. WIIlians(1985) reports
that in Welsh, pitch novenent is not intinmately connected
with stress and such a connection belongs to rhythm He
enphasi zes the need for different descriptive systens,

i ntonati onal phenonmena being quite different from stress
phenonena . Ladd(1980), however, believes that this point
may clarify some current puzzles if applied to stress and
intonation in English. However, arguenents that wll ensue
will be based on considerations of theoritical econony and
generality, while in Wl sh concrete acoustic evidence that
stress is based on rhythm which is essentially distinct

fromintonational phenonena exists.

Wth reference to the Indian context, the follow ng

studi es have been conduct ed:
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Sone aspects of intonation in Kannada were studied by
Manj ul a(1979). A total of nine enptions were studied out
of which 4 were primary enotions, four were secondary and.

one was neutral .

The four primary enotions included under the study
were: anger, fear, grief and joy. The secondary enotions
i ncluded: frustration, worry, surprise and jeal ousy. The
termneutral (Rosenzwei g(1964), Gey and N chol son(1971)
under the study neant that it did not carry any enotion.
A total of 32 sentences were chosen, nost of which were
from spoken | anguage which formed a part of daily conversa-
tion. Few sentences were also chosen froma well known
Kannada grammer book. Four of the 32 sentences were neutral
and the remai ning 28 sentences were chosen so that each
sentence could be expressed with any two enotions (of the
ei ght enotions). Contexts were provided for these sentences.
Four adult speakers, all native speakers of Kannada | anguage
were chosen for the study. A good stage actor, stage actress,
a lay man and a woman were subjects for the study. A lay man
and woman were included in order to rule out the variable

that the good actor and actress m ght use stylised speech.

A new | ist for each speaker was constructed as altera-
tions had to be made as a result of conducting a pilot study.
The new |ist consisted of:

1. 18 test sentences w thout context where each enotion and

neutral was represented tw ce.
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2. 18 sentences with context and

3. One or Two practice sentences.

The |ay people were finally excluded from the study
due to lack of time and an adult male native speaker of
Kannada wi th know edge of |inguistics was chosen as a
judge. Marking of the intonation pattern for each sentence
was done after as many trials as needed. The follow ng

patterns were observed:

1. Anger: Sentences representing the enotion anger ended
in Rise-fall, Fall-rise(slight), gradual fall, gradua

rise, fall-rise and sustain-fall

2. Patterns representing the enotion fear varied from
sentence to sentence. However, the term nal patterns
of the sentences sinulating fear denonstrated the

follow ng patterns: Rise fall, Sustain-fall, & Fall-rise.

3. Termnal patterns of the sentences spoken with the
enotion frustration included sustain-fall, rise-fall, &

sustain-fall-fall.

4. Termnal patterns representing the enotions jeal ousy
included Rise-fall, Fall-slight rise, Fall-rise, Gadua

fall, & Sustain-fall

5. Termnal patterns representing the enotion 'worry

included Rise-fall, Sustain-fall & G adual fall.
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6. Termnal parts of four sentences in non-context situation

were retained in the context situation for the enption

"Surprise’. Arise-fall pattern was also indicated.
7. Termnal patterns of the enotion 'grief' included
rise-fall, gradual-fall, and sustain-fall

8. In the case of 'joy' patterns of all 4 sentences in the
non-context situation were retained in the context
situation. A higher and gradual rise and fall was
observed for the enotion' joy' when conpared to other
enotional sentences. Rise-fall and gradual-fall term na

patterns were observed for this enotion.

9. Neutral sentences had termi nal patterns of the rise-fal
and gradual -fall type. It is inportant to note that
patterns of a few sentences were retained and sone were
not in context or non-context situation for enotions

where special nention has not been made.

In a study ainmed at determning the intonation patterns
used by Hi ndi speakers in expressing enotions |ike surprise,
fear, frustation, jealousy, joy, worry, anger and grief by
Chandr ashekhar (1985), 36 sentences were constructed (four
for each enotion), 4 others being neutral. The investigator
and two judges finally selected 9 sentences representing a
total of 8 enotions. Ten subjects, five males and five
females ranging in age from 18 to 21 years who were Hind
speakers for nore than ten years or whose nother tongue was

H ndi were chosen as subjects.
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Both frequency and intensity patterns between mal es
and femal es were observed. No difference between intonation
patterns used by nmales and fenal es was noticed though

habi tual frequency was different for the two groups.

The follow ng observations were made from the study:

1. Amjority of subjects, (though slight individual
vari ations existed), used a fall-flat-rise-fall curve

to express 'surprise'.

2. Subjects used fall rise-fall rise and fall type of
frequency curve and a gradual decrease in intensity to

express the enotion fear.

3. Most subjects used a fall-rise-fall type of frequency

variation to express the enotion frustation.

4. Though no consistent pattern was evident fromthe subjects
to express jealousy, roughly a rise-flat-fall type of frequency
curve and a rise-fall-flat-fall type of intensity curve were

obt ai ned.

5. Roughly a flat-fall-rise-fall type of frequency curve
was found to be used by a mpjority of subjects to express
the enption joy though no consistent pattern was evident.
Simlarly an approximately flat-rise-fall type of intensity

curve was noted anong subjects though inconsistent.

6. Though different patterns of frequency variations were
observed, nobst subjects roughly used a rise-fall-rise-fal
type of frequency variation pattern to express grief. A

maj ority of subjects denonstrated rise and gradual fall
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type of intensity curve.

7. Most subjects denonstrated a rise-fall-rise-fall and
rise type of curve to express anger, though tota
consi stency anong subjects was not present. Intensity
variations showed a simlar trend(Rise-fall-rise & fall)
t hough there was a correspondi ng change in intensity

with frequency.

8. Amjority of subjects denonstrated a rise-fall-rise-
fall-rise and fall type of frequency curve to express
worry. Arise-fall-flat and fall type of intensity curve

was noted in general.

9. Finally in the case of neutral sentence, nost subjects
used a rise fall-rise and fall type of frequency curve.
It was also noted that no consistency existed in intensity
vari ations, though generally there was a gradual decrease

inintensity with tinme.

Wth a view towards finding out the kinds of intonation
patterns used by speakers of the Kannada | anguage in expressing
various enotions, Nandini (1985) preferred sanples of natural
conversation recorded w thout the subjects know edge. This,
however being unavail abl e, sentences from audi o recordings
of popular filnms in Kannada used by the people were selected

to overcone the drawbacks.
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A total of thirty sentences fromthree film cassettes
were selected randomy expressing various enotions. Perceptua
and instrunental analysis was carried out for these sentences.
Three judges, native speakers of Kannada with a know edge of
intonation listened and marked the sentences on a five point
scale(1= too high, 5 =too low). The PM 100 pitch analyzer
was used for instrunental analysis. The study indicated no
di fferences between subjective and instrunmental analysis
particularly in the termnal part of the contour except for
one sentence representing accusation. This sentence was
identified as having a rising termnal contour by the judges,
where as objective analysis indicated a fall type of termna
contour. This difference was attributed towards intensity

and ot her factors.

It was concluded that intonation patterns seenmed to
depend nore on frequency variations that on intensity and
other factors and that it was possible to obtain valid and
reliable information regarding pitch variations in sentences
using trained judges. The analysis revealed the follow ng

intonation patterns used to express various enotions:
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Type of sentence

. | nt onati on
;ﬁg{?gﬁntlng t he pattern
1. Surprise Ri se-Slight-Rise/Fall (G adual).
2. Anger Ri se-Slight-Fall/Rise.
3. Anger associ at ed Slight-Fall (gradual)-Ri se.
with a question
4., Jeal ousy Ri se(gradual )-Slight-Fall (gradual) -
Ri se gradual
5. Frustation Slight-Ri se-Ri se(gradual)-Slight-
Fal |l - Ri se.
6. Accusation Ri se(gradual ) - Fal Kgradual ) -

Ri se(gradual ).

Hesitation denonstrated a Slight-Ri se(gradual),
Slight-Fall (gradual) type of pattern. Request had a Slight-
Fal | (gradual )pattern and question and answer had a slight rise
and slight fall pattern respectively. 'Neutral' type of
sentence denonstrated a rise-slight-fall(gradual) type of

i ntonation pattern.

The terns slight and gradual were used to indicate the

under nent i oned:

1. Slight indicated a half rise and half fall, and

2. Gradual was used to indicate slower degree of rise or fall
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ACQUI SI TI ON OF | NTONATION IN CHI LDREN

There is sone evidence that early conmunication is
essentially suprasegnental in nature (Lew s(1951), Lenneberg
(1967). 'The infant varies intonation patterns to express
physi ol ogi cal and enotional needs. Although segnental deve-
| oprent stabilizes at 8 years of age (Tenplin(1953), the age
at whi ch suprasegnental devel opnment reaches a simlar |evel
is not certain (Shadden et al (1980). At the age of six to
seven nonths the child begins to imtate the intonation of
the adults talking to him (Nakazi ma(1962). At about the sane
age nost babbles of children are produced with a falling
decl arative intonation, but then the child begins producing
both rising and falling, questioning intonation patterns

(Tonkova Yonpol ' skaya(1969)."

Li eberman(1967) showed that the basic pitch of the
babbling of two children at ten and thirteen nonths of age
shifted towards the pitch of the adult speaking to them
When the father was speaking with the child, the pitch of
t he babbling was |owered to nearer that of the father; when
t he not her spoke to the child, the babbling occured at a
sonewhat hi gher pitch, in keeping with the hi gher voice of

t he not her.

Speech perception studies have indicated clearly that

bot h prosodi c and segnmental aspects develop as early as
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six weeks in children(Mrse(1972), Mehler et al (1978),
Noot eboonm(1978), Kessen, Levi nex& Wendrich(1979), Horowtz
(1983).

| nfants have been found to discrimnate between rising
and falling patterns of intonation between 1.5 & 2 nonths
(Morse(1972). By the age of eight nonths children coul d
di scrim nate between a syllable pronounced with a rising
intonation and the same syllable said with a falling

i ntonation (Mrse (1974)."'

"Dore(1973), Von Raffler-Engel (1973), Peters(l974)
have reported that children | earn and produce intonation

patterns of the input |anguage during the first year of life.

Crystal (1973) suggests that infants respond to supra-
segnental s at an early age, possibly at the expense of other
linguistic features. He notes that 6-7 nonths is the nost
likely period for the energence of non-segnental aspects

of | anguage.

"with increasing age, prosodic patterns beconme nore
i nfl uenced by factors as phonene structure and vocabul ary.
By 18 nmonths nost normal children use intonation patterns
typically produced by adult speakers in their |anguage
envi ronment (Menyuk(1972) and by 2 years of age have | ess
than 3% error in imtating sinple rising and falling
inflections (Kressin, Mrquardt and Asp(1976). Koi ke(1977),
Koi ke & Asp(1977) found that 5 year olds perforned signifi-
cantly better than 3 year olds on a nore conpl ex supra-

segnent al task.
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Sandner (1981) denonstrated a three nonth old infant
imtating his German speaking mot her during a Five
m nute conversation. The infant in sandner's study

appeared to regulate subglottic pressure and imtate

i ntonation patterns as soon as his anatony devel oped to the

poi nt where he could regul ate subglottic pressure.

A nore recent investigation on early inmitation

was done by Rabson et al (1982). Acoustic analysis

of a conversation between a Japenese speaki ng not her and
her Six week old son, showed the infant imtating the
absol ute fundanental frequency and the shape of the

not her's intonation contour, the duration being | esser

however .

Landahl (1982) reported that the fundanental frequency
contours of one word utterances in children are quite

simlar to those seen in adults.

Based on Menn's (1976 a) and Halliday's (1975) work
on tonal contrasts a tentative analysis of tonal contrast

t
devel opnment was put forth by Crystal (1986).

1. Initially the child uses only falling patterns.
2. The first contrast that is devel oped is between

falling and | evel tones.

. 38
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3. The Second contrast is between falling and high
ri sing tones.

4. The next contrast is between falling and high
falling tones (as in contexts of surprise,
recognition, insistence etc.,).

5. A contrast between rising and high rising tones
foll ows.

6. The next contrast is between falling and
high rising - falling tones; the latter being used
in enphatic contexts.

7. Next appears a contrast between rising and
falling - rising tones, the latter especially
seen in warning contexts, presumably the ' be careful
pattern in adults.

8. Anpbng later contrasts to a pear is hat between
high and low rising - falling tones, especially

in play contexts.

However Fernald (1978), Stern (1983) believes
that nother's nmake adjustnments to the prosody of
t heir speech as soon as their babies are born. Stern
studied maternal prosody to children at birth
and aged Four, Twelve and Twentyfour nonths exam ning
the variation in pitch (termnal contour change,
transitional change between utterances, overal
utterance range and hi ghest utterance level timng

and rhythn). They found that | engthened pauses

.39
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wer e nost noticeable at birth, exaggerated pitch contours
and hi gher |levels at Four nmonths and | onger utterance
durations at Two years. They suggested the need to

consi der adult prosody to children in terns of a series
of phases of devel opnent, arguing that during a
particul ar phase of interaction, a nother increases

the use of a subset of features and decreases her

use of others.

Wth regard to the production of intonation contours,
devel opnent of prosodic features of Two infants was
studi ed by Sheppard and Lane (1968). Anplitude,
frequency and tenporal characteristics of the infants
vocal behavi our were studied. The nmagnitude of

i ncrease of the fundanental frequency from One to Four
nont hs and subsequent stabilization was concordant with
Fai rbank's (1942) study which indicated that the

mean fundanental frequency of experinmentally induced ;
hunger wails of one infant increased consistently
from373Hz (1 nonth) to 415Hz (2nonth) to 485Hz (3 nonths)
to 585Hz at Four nonths of age which stabilized for

the next Five nmonths. The ability of preschool aged
children to imtate sy nthetic sounds nodel | ed

on both English and non English vowels nodel ed by an
adult mal e tal ker was studied by Kent (1978). The

study reveal ed that

.40
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1. Preschool children in the Four to Five year old
range could imtate both English and alien vowels
with a generally successful preservation of the

relative formant structures.

2. The variablity of reproduction tended to be
| arger for alien vowels than for English vowels

atl east at the second formant frequency.!
TESTS OF | NTONATI ON

Ideally for clinical and research purposes, systematic

i nvestigation of suprasegnental patterns requires a

test that is both senstive and repeatable.’ 'skills

at the three levels of suprasegiental devel opnent

i.e., perception, imtation and spontaneous production

may not increase in a uniformmnner since as Menyuk (1969)
and Lahey (1974) suggest that the conmunicative

val ue of prosody ( atleast in linguistic processing )
decreases with increasing age. Prosodic aspects of

speach consequently may receive |ess attention!

Asp (1973) suggests that the |evel of suprasegnental

devel opnent may be an inportant determ nant of the

intelligibility | evel achieved by hearing inpaired children,
children exhibiting msarticulations and a host of

ot her conmuni cati ve di sorders. Till date T - TRIP is
.41
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the only test of intonation. Wth a view towards
systematic investigation of suprasegnental patterns
Koi ke and Asp (1977) devel oped the Tennessee test
of rhythm and intonation patterns, which is a three
part suprasegnental test with 25 test itens. Test
itens from18 to 25 (8 itens) were used to test

i ntonation.'

The nonsense syllable / ma/ was spoken by a young

adult mal e who had ext ensive phonetic training and

had practiced the production of these patterns

prior to recording on a song, nodel TC 800. A panel

of three normal hearing listeners transcribed the

rhythm and i ntonation patterns of each prerecorded

test item If atleast two |isteners had the sane transcription
as the intended test item the test itemwas

considered to be produced correctly. Al the itens

satisfied this criterion. Spectrographic anal ysis supported

the judgenents of the |isteners.

Twenty children Ten children from3.0 to 3 - 11 years
of age and 10 subjects from5.0 to 5 - 11 years of age
havi ng normal hearing were chosen for their study.

Al children were nenbers in hones where only Anerican
Engli sh was spoken and these children passed (above the

25th percentile) the receptive portion of the Northwestern

42
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syntax screening test. Each child had to imtate
the prerecorded pattern presented and the child's

response was recorded (Wl !l ensak, nodel -1500).

One child fromthe three years old group and one
fromthe Five year old group were chosen for each
of the following itemby itemreliability nmeasures.
The intrajudge agreenment for each panel nenber was 96%
(Judge A), 94% (Judge B), 98% (Judge C) for judging a
Three year old child and it was 90% (JudgeA), 94%
(judges B & C) for judging a five year old child tw ce.
In the entire panel, test - retest conparison showed

84% agreenment for a 3 year old child and 92%
for Five year old child. The agreenent between the
panel and the exam ner was 100% for a three year old child
and 96% for a Five year old child. The above results
suggests that this test appears reliable and idea
for nmeasuring a clinical population as it appears
to be sentive to differences between groups of nornal
children of different ages (the Five year ol ds scoring
significantly better than the Three year ol ds). The
items used in the test to test intonation in the T - TRIP

have been outlined bel ow : -

. 43
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However, one of the major limtations of the T- TRIP
is the lack of control over frequency. To overcone
this limtation the present study was planned to
construct a test of synthesized intonation
patterns, where acoustic features were used to generate
the syllable / ba/ based on spectrographic analysis
( savithri - 1989). Further, this study is focussed
at understanding the performance of Twenty chil dren

for these intonation patterns.
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Wth a view towards studying devel opnmental trends in
intonation patterns, the syllable / ma / was preferred
for a stinmulus based on the premise that it was acquired
relatively earlier than other syllables ( Jacobson,

1971 and Halle - 1968, Menyuk - 1972, Tasneem - 1976).

However, due to technical shortcomngs ( non availability
of a nasal shunt tube for synthesis ), the syllable / ma/
was replaced by its closest counterpart, the voiced

bil abial stop / ba /.

The stinmuli were synthesized using paraneters based
on the soft ware devel oped by ' Voice and speech
systens ' ( Anant padmanabha et al - 1987). Silence
was introduced in the First 500 nsecs to avoid

abruptness or bursts during recording of the stimuli.

The acoustic features used to generate the syllable / ba /
have been represented in Table 3 (based on spectrographic

analysis - (Savitri - 1989).

msecs - 500 - 580 580 - 600 600 till end

F 200 Hz 200 - 750 Hz 750 Hz

F2 900 Hz 900 -1250 Hz 1250 Hz

F3 2000 Hz 2000 Hz 2000 Hz

F4 3000 Hz 3000 Hz 3000 Hz

F5 4000 Hz 4000 Hz 4000 Hz

FO 214 Hz 214 Hz -230Hz 230-231- Hz

Anpl i t ude 600 600 600 - 450

Table 3 :- Acoustic features used to generate the

syllable / ba /.
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The first formant was kept steady for 80 nsecs at a

frequency of 200 Hz and a snooth transition was introduced from
200 - 750 Hz for the next 20 nsecs. The second fornmant
frequency was kept constant at 900 Hz for 80 nsecs

and a snooth transition was made from 900 - 1250 Hz

in the next 20 nsecs duration. The third, fourth

and fifth formant frequencies were kept constant at

2000 Hz, 3000 Hz, and 4000 Hz respectively.

The fundanental frequency of the stinulus was at
214 Hz for 80 nsecs. It increased from 214 Hz to
230 Hz for the next 20 nsecs and varied from 230 Hz
for the tine period from 600 nsecs till the end of

the stinul us.

A sanpling frequency of 8000 Hz with a resol ution of
10 nsecs was used to generate the stinmuli. A total

of 4 levels of frequency were identified with 230 Hz
bei ng the base ( based on personal comunication with
Manjul a, clinical lecturer, Departnent of speech

pat hol ogy with reference to her on - going research
on intonation in Kannada). One level was identified
as being bel ow the base level (160 Hz) and two |evels
(300 Hz and 370 Hz) were identified as bei ng above
the base level. The stinuli were categorized under
seven sets. Table 4 represents the aspects of
intonation patterns considered in each set. A steep
rise and fall was defined as having a duration of

100 nsecs rise /fall and a gradual rise/fall was
defined as having a duration of 240 nmsecs rise/fall.
These durations were defined by perceptually anal yzi ng

the synthetic stimuli with varying durations by a



faculty in speech pat hol ogy well

a7

versed in the area

of intonation and working in this area.

Initially,

a time duration of 150 nsecs was defi ned

to assist in the perception of the steady conponent

as in sets 6 and 7.

the percept of a steady conponent,

However,

as this could not give

250 nsecs was

I ntroduced for percieving the steady conponent.

Set Nunber No. of synthetic

stimuli

Aspects of intonation
patterns

Q adual
3 and 4,
to level 3 and 4,
gradual fall to leve
1 and steep fall to
level 1 .

rise to | eve
steep rise

QG adual rise and fal
Ssteep rise - gradual
fall, gradual rise +
steep fall,steep rise

+ steep fall (all rises
tolevel 3).

Sane as in set 2 but
rise is upto level 4.
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Set Nunber No. of synt heti cAspects of intonation
stimuli patterns
4 4 G adual fall/
- gradual rise, gradual
fall - steep rise, steep
fall-gradual rise, steep
fall - steep rise (rise

only to level 3).

5 4 Sanme as set 4 but with
rise upto level 4

6 4 Sanme as set 4 but with
a steady conponent at
t he end.
7 4 Same as set 5 but with
a steady conponent at
t he end.
Table 4 :- Represents various intonation patterns

synt hesi zed.

The various intonation patterns used in this study
(based on personal communication with Manjul a, clinical

| ecturer, Departnent of speech pathology with reference
to her on - going research on intonation in Kannada )

wer e superinposed on the syllable / ba /.

Table 5 shows Four |evels of frequency ( 160 Hz, 230 Hz,
300 Hz and 370 Hz ) represented by Four lines. The
steady portion of the stimulus is represented by a
straight line. Al these patterns were synthesized using
the acoustic features described in Table 1. These
Synthetic stinuli were converted to analong signals which
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were audi o recorded in a noise free environnent on a
cassette with an inter - stinulus interval of 5 seconds
to allow tinme for imtation. A total of Thirty synthetic
stimuli were generated and Five of these stinuli were
re-recorded for test - retest reliability thereby

constituting a total of Thirty Five synthetic stimuli which

formed the nmateri al .
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Table 5 :- Represents the different intonation patterns

synt hesi zed (pages 50 - 56).

EXPERI MENT | : | DENTI FI CATI ON OF | NTONATI ON PATTERNS
BY ADULTS

SUBJECTS :- Three (Two Feral es aged 24 years and

44 years respectively, and 1 nale aged 23 years )

normal hearing ( hearing levels within O - 25 dB HL - ANSI)
speech pat hol ogi sts, wi th Kannada as their nother tongue,
wel |l versed in perceptual judgenents were the subjects

for this study.

METHOD :- The audio recorded synthetic stimuli were

audio presented to the three subjects through head phones,

one at a tine and they were instructed to carefully listen

to each stimulus and transcribe the stimuli for intonation
patterns in terns of gradual rise, gradual fall, steep rise,
steep fall and steady conponents in their nultiple conbinations

andal sofor therespectivel evel .

ANALYSI S :- The transcriptions were anal ysed and a score of

1 was awarded for each pattern and |level correctly

i ndi cated. Thus, for exanple, if the subject indicated

a gradual rise to level 3 for the stimulus GRL3 he had a

score of 1 + 1 =2. Awong pattern or level had a zero
score. Also a score of 1 was given for correct identification
and zero for non-identification of a steady conponent.
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A score of % was given when a subject indicated the
general type of contour with reference to its steepness.
For eg., a gradual fall instead of a gradual rise

( gradual being the comon factor ).

Al these scores were tabulated to determ ne patterns that

were better identifed and those patterns that were not.

The co-relation co-efficient was determ ned between
judges 1 & 2, 2 & 3, and 1 & 3 respectively by Rank
correlation. Further nore the average percentage score
was cal cul ated for each synthetic pattern by the

follow ng formul a,

TOTAL SCORE OBTAI NED FOR ALL THREE JUDEGES X 1QaC
TOTAL / MAXI MUM PCSSI BLE SCORE FOR THREE JUDGES

EXPERI MENT 2 :- | M TATION OF | NTONATI ON PATTERNS BY
CHI LDREN
SUBJECTS :- A total of Twenty nornmal Kannada speaki ng
children in the age range 4 - 8 years, with 5 children
each in the four age groups were selected for the study.
Each age group had three nmales and two femal e children.
Children fromboth the sex were included in the study to main-

tain heterogenity.
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ES: SuU = :
MALES ~£ MEAN AGE FEMALES rfoa.;a MEAN AGE
S = age = 4)/4_5 Sz - a._ﬁe,:-if'{f_‘
& mths
4-5 5. = age =4yrs 4 years, 4 years,
= age = 4yrs S, agge=4yrs
S5 d—g Smbhs M 7 &Emths
Sl:a.ge.:.s"ﬁ"s Sz,aﬁg:syr;
Bmths A mbhs
s-G ‘S—.?(WSI 5 cjc,ar.s ;
7 S = age 2 Syxs s mon ths S mohths.
” € mbths
Syx
= = 5'}"5 S3 ;;.Ci..ﬁe- -
s5¢ > A€ 14 6 mths
s'aQ.GC: Gyw&‘ .g!’;q_acz éyM,
2 mthe é méhs -
6"‘1 Sz’af?c#&vﬁs‘. 6 vew’ 6ve -
Yeans Ueratdis 4 menths, 7 monéhs
. 2 byas
S = ﬁ%&" 63“ ‘SS"" qae H )
’ & mibha Smths
= 7 3.
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Tyeairs
7yeaas d 2
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';-2’ $3209 ‘"gm 6 montbhs ey
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S ~age= 14" sk = age=Tyrs
£ = 9 mths E mbhs

Table 6 :- Represents the details of the subjects (children)
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METHOD :- Each child was tested individually in a room
free fromexternal noise. Five practice trials were
given to each child (to famliarize the child ) and the
child imtated these practice trialstimuli which were

chosen randonely ( stimuli - 31 - 35 ).

Follow ng the practice trials the stimuli were audi o presen-
ted one at a tinme froma tape recorder. The child was
allowed sufficient time to listen to the stinmulus and

then imtate the pattern heard. These imtated patterns
were audio recorded. If the child exhibited difficulty
inimtating after listening to the stinulus once, he/she
was provided the same stinulus as many tinmes as he/she

want ed.

ANALYSIS : The synthesized stimuli and the imtated
responses were conpared by two speech - | anguage

pat hol ogi sts (Judges). If a simlarity in terns of

i ntonation patterns between the synthesized stinmuls and the
imtated pattern existed it was marked ' S '. If the
synthesized stimulus and imtated pattern were dissimlar
in terns of intonation patterns it was marked ' D '.

A rank co-relation test was applied to find out the

corel ation between the two judges. Al these data were
tabulated to find out the enmerging pattern of intonation

in children
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RESULTS AND DI SCUSSI ON

EXPERI MENT | : | DENTI FI CATI ON OF | NTONATI ON PATTERNS
BY ADULTS:

Table 7 shows the scores representing the identification of
intonation patterns by adults. No single pattern was
i-dentified conpletely in its level / steepness and pattern.
It was observed that the pattern GFSR3 was identified

the best (66.66% of all the Thirty Five synthetic

stimuli. However, all the three judges identified only

the steepness and the pattern but not the | evel. Next

to be identified were the GR3GF & SRAG- (55.55% patterns.
However, the level in these two patterns was not identified
by any of the judges and GFGF3S (50.00% was the next
pattern to be identified. |In this pattern the steepness
was not identified by any of the judges and one of the
judges failed to identify the level and pattern al so.

However, the steady portion was identified by two judges.

The patterns GRL3, SRL3 and SFLI were not properly
identified even by a single judge. The remaining stinmuli
fell in between this range as indicated by the average
score of the three judges converted to percentage in
Tabl e No. 7.
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PATTERNS SYNTHESI ZED JUDGE 1 JUDCE 2 JUDGE 3 NMAXI MUM PCSSI BLE SCORE/ AVERAGE OF SCCORES FCR THE THREE
(I NDIVI DUAL PERSTI MJLUS  JUDGES CONVERZEDTO PERCENTAGE

1. AR3 0 0 0 2 0%

2. (R4 1 0 0 2 16. 66%

3. SRL3 0 0 0 2 0%

4. SR 4 0 Yo 0 2 8. 33%

5. GFL1 Yo Yo Yo 2 25%

6. SFL1 0 Yo 0 2 8. 33%

7. CR3 G- 2 2 1 3 55. 55%
8. SR3 G- 0 1 1 3 22.22%
9. &R3 Sk 0 1 1 3 22.22%
10. SR3 SF 0 1 1 3 22.22%
11. G4 G- 1 1 0 3 22.22%
12. SR4 G- 2 1 1 3 44. 44%
13. G4 SF 0 2 1 3 33. 33%
14. SR4 SF 1 1 1 3 33. 33%
15. G-GR3 1 2 Yo 3 38. 88%
16. G-SR3 2 2 2 3 66. 66%
17. SFGR3 0 0 1 3 11. 11%
18. SFSR3 0 1 0 3 11. 11%
19. G-GR4 2 1 1 3 44. 44%
20. G-SR4 2 1 1 3 44. 44%
21. SFG4 1 2 1 3 44. 44%
22. SFSR4 0 1 1 3 22.22%
23. GFCARB S 2 3 1 4 50. 00%
24. GFSR3 S 2 2 1 4 41. 66%
25. SF&R3 S 1 2 1 4 33. 33%
26. SFSR3 S- 2 1 1 4 33. 33%
27. GFG4 S 0 1 1 4 16. 66%
28. GFSKR4 S 2 2 1 4 41. 66%
29. SF&4 S 1 0 2 4 25. 00%
30. SFSR4 S 1 2 1 4 33. 33%
31. GRL3 0 0 0 2 00. 00%
32. SFL1 0 0 0 2 00. 00%
33. SR4 G- 2 2 1 3 55. 55%
34. SFSR3 1 1 1 3 33. 33%
35. GFSR3 S 2 1 1 4 33. 33%

7. TABLE 7:- SCORES REPRESENTI NG | DENTI FI CATI ON OF | NTONATI ON PATTERNS BY ADULTS
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Tabl e 8 shows the paraneters not identified by the judges
in each set. The first judge could not identify the |evels
and conbi nation of patterns in sets 2 and 6. Judge 2
exhibited difficulty in identification of conbination of

i ntonation patterns. Further?- nore, he could not identify the
steady portions in sets 6 and 7. Judge 3 coul d not
identify the | evel, conbination of intonation patterns

and steadiness in sets 6 and 7. The results of the
Spearnman's rank corelation test indicated that the

corel ation co-efficients between | and I, Il and |1l and

| and 11l ( Judges ) were high being 0.6,0.6 and 0. 58

respectively at 0.05 |evel of confidence.

In this study a difference of 70 Hz was used between the
baseline - level 1 and level 1 to level 2. The results
indicate that this 70 Hz difference may not be sufficient

for Ohe to identify the levels distinctly. The 70 Hz

di fference was selected on the basis of the results of

the study on intonation in normal Kannada speaking

popul ation. |In sentences however, because the contour

Is spread over time, the listener may be capabl e of
identifying the/levels. In this study, as the |evels

are spread within a restricted tine limt of 100 - 240 nsecs,
it mght be difficult for the listener to identify the | evels.
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SETS 1 2 3 4 5 6 7
J1 Level Level Level Level Lev:i Level Level
Comb Comb
J2 Level Level Comb Level Comb Level Level
= S S0l | Omb h STEAD STEAD
J3 Level Lev=l Level Level Levfl Level Level

Comb Comb Comb Comb Comb Comb

-w . e .. -w . . e

STEAD STEAD

Table 8 :- Represents paramete

)
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e
=
=
Fh
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D
(o]
1“-:

ROTATIONS:~ Comb :~ Combinations of patterns

-e

STEAD :- Steadiness.

Further, in this study, the frequency fall or rise is
interpolated from the steady portion leading to a |inear

i ncrement or decrement. However, Njland (1951),
Quirk & Crystal (1966) have suggested intonation patterns
such as convexe and concave wherein the increnment and

decrenent in frequency is not linear. |In natural speech

it is nmore likely that frequency novenents are non-linear.
This m ght be another reason for listeners not identifying

the patterns.
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Also the fact that listeners exhibited difficultyin
identifying the conmbination of two intonation patterns
suggests that given a tenporal domain of 250 nsecs it
m ght be difficult for the ear to percieve two fluctuations
i.e., rise and fall. Further, the fact that the steady
portion of 250 nsecs is not identified by two judges

suggests that the tenporal domain needs to be changed.

Thus, the synthetic stimuli used in this study need to be
nodified for the temoral domain, in that it needs

| engthening. On lengthening, if the level is still not
perceived, the difference between levels 1 & 2 m ght

be increased. Also, convex and concave (non-Ilinear)
types of patterns could be synthesized. Garding and
Abronmson (1965), Haddi ng Koch (1961) suggest that the
shape and |evel of the entire contour seens to affect

listeners judgenents.

Haddi ng Koch and Studdert Kennedy (1961) believe that the
peak of the contour and t he turni ng poi nt of t he fundanent al
frequency also affects |isteners judgenents. These factors

may al so be considered in nodifying the synthetic stinuli.
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EXPERI MENT [1:1M TATI ON OF | NTONATI ON PATTERNS
BY CHI LDREN

Table 9 depicts the intonation patterns imtated by

children (4-8 years ) as evaluated by judges JI & J2.

It was observed that the ability of the children to imtate
the intonation patterns i creased from4 - 7 years and

declined thereafter.

PATTERNS | M TATED BY ALL THE  PATTERNS | M TATED BY

CHI LDREN FOUR CHI LDREN
1. SR3 SF 1. GR3 G-
2. CGR3 SF
3. SESR4
4. GRL3
1. SRL4 1. SRL3
2. GFL1 2. SFL1
3. SR4 SF 3. SR3 SF
4. GFGR3 4. CR4 G-
5. GFSR4 5. SFSR4
6. SFL1 6. GFGR3 S
7. GFSR3 g
8. GRL3
1. GRL3 1. GL1 7. SR4 SF
2. GR4 G- 2. GR3 G 8. SFSR3
3. SFGR3 3. SR3 GF 9. SFSR4
4. GFGR4 4. GR3 SF 10. GFSR3 S
5. GFSR4 5. SR4 G- 11. GRL3
6. G4 SF 12. SFL1
1. SRL4 1. SR4 SF
2. GFGR3
3. SFGR4 S
4. CGRL3
5. SFL1
6. SR4 GF
TABLE 9 :- Represents the intonation patterns imtated

by the children ( 4 - 8 Years ) as eval uated
by the Two judges.
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The finding of this study is in agreenent with the study of
Koi ke (1977), Koike and Asp (1977) who found that 5 year
ol ds perforned significantly better than the three year

ol ds on a conpl ex suprasegnental task.

In experinment | the patterns GRL3, SRL3 and SFLI were not
identified by any of the judges. However, these patterns
were imtated by the children indicating no corelation between

t he two.

In th*age group of 4 - 5 years, the imtation of patterns

in set 2 involving rise to level 3 was better than

imtation of patterns in other sets. |In the age group

5 - 6 years the children could imtate 5 intonation patterns
in set 1, One pattern in set 2 and 4 and Two patterns

each in set 3,5 & 6. 6 To 7 year old children were found
toimtate 2 patterns each in sets 1 and 4, 3 patterns in
sets 2 and 5, 4 patterns in set 3 and 1 pattern in set 6

In general, it was easier for the children to imtate

the intonation patterns which did not have steady

portions and they imtated these patterns only after 5 years.
Also, set 1 involving sinpler(single) intonation patterns

was imtated better than the sets with conbined patterns.
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4 - 5 Years Jl 48.57% 40. 00% 51. 42% 37. 14% 57. 14% 46. 85% 48. 57% 44. 28%

J2 51.42% 40. 00% 57. 14% 34. 28% 51. 42% 46. 85% 47. 61% 45. 71%

Sl S2 3 A S5 Total Mean  Percentage
Mean Mal e Score
(%core) Fenmal e

Table 11 :- %response on the imt ation task. ( 4-5 Years).

5- 6 Years JI 60.00% 65. 71% 85. 71% 85. 71% 42. 85% 67. 99% 62. 85% 75. 71%
J2 65.71% 62. 85% 77. 14% 82. 85% 40. 00% 65. 71% 62. 85% 69. 99%

Sl S2 S3 A S5 Total Mean  Percentage
Mean Male Score
(%core) Femal e

Table 12 :- % response on the imtation task. ( 5- 6 Years).

6 - 7 Years JI 88.57% 62. 85% 97. 14% 82. 85% 37. 14% 73. 71% 82. 85% 59. 99%

J2 85.71% 62. 85%97. 14% 82. 85% 45. 71% 74. 85% 81. 90% 64. 28%

Sl S2 S3 A S5 Total Mean  Percentage
Mean Mal e  Score
(%core) Femal e

Table 13 :- %response on the imtation task. ( 6- 7 Years).

7 - 8 Years JI 74.28% 80.00% 62.85% 71.42% 34. 28% 64. 56% 59. 04% 72. 85%

J2 71.42% 71.42% 62. 85% 68. 57% 37. 14% 62. 28% 57. 13% 69. 99%

Sl S2 S3 A S5 Total Mean  Percentage
Mean Mal e *Score
(%core) Femal e

Table 14 : % response on the intation task. ( 7 - 8 Years )
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Tables 11 - 14 indicate the nunber of patterns imtated

by the Twenty subjects ( 5 in each age group ) and the
persent imtation. The results indicate that imtation
of intonation patterns inproves fromages 4 - 5 through
ages 6 - 7 as indicated by the total nean percent scores.
(. figure). However the total nean percent scores
decreases at 7 - 8 years of age which nmay be due to an

i nfl uence of notivation in the ol der age group*

On a conparison between males and fenales it was observed

that mal es perforned better in imtating intonation patterns

at 4 - 5 and 6 - 7 years of age. However, in the age group

of 5- 6 and 7 - 8 years, females perfornmed better than

males in imtating intonation patterns. The co-relation
eo-efficient between judges JI and J2 for the age ranges

using the rank difference nethod were high being 0.89 (4-5 Years),

0.89 (5-6 Years), 0.91 (6-7 Years), and 0.8 (7-8Years),
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FIG1 :- Represents' Scoresi in(percent) imtation by children

across the four age ranges.
Also the results reveal that children in the age range
especially 4 - 5 years, 5-6 years, and 7-8 years had
difficulty in imtating patterns like SFLI, SFSR3 S, & SFSR4 S
(Appendi x) which may be indicative of a |acunae in the acoustic
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features of the simuli
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t hensel ves.

EXPERI MENTOR( S)

FI NDI NGS ON THE DEVELOPMENT OF
| NTONATI ON

Morse (1972)

I nffants discrimnate between rising
and falling patterns of intonation
between 1.5 to 2 nonths.

Kapl an (1969)

At around the age of 8 nonths children
denonstrate the ability to discri-

m nat e question from statenent

i nt onati on.

Menyuk (1972)

By 18 nont hs, nost normal children
use intonation patterns typically
produced by adult speakers in their
| anguage environnent.

Kr essi n,
Mar quar dt ,
Asp (1976)

By 2 years children have | ess than
3 %error inimtating sinple rising
and falling inflections.

Koi ke (1977)
Koi ke, Asp(1977)

5 Year old children perforned
significantly better than 3 year
olds on a conplex suprasegnent al
t ask.

Present study

SR3 Sf, SFSR4, GRL3 ( 4-5 Years)
GFL1, SR4 SF, GFSR4, SFLI (5-6 Years)
SRL3, GR4 G-, SFSR4, GFSR3 S(6-7 Years)

TABLE 10 :

folloned by fall

in the early age group.

be conpared with them

could imtate rise -

and fall

Represents a conpari son of studi es on devel opnent
of intonation.

On conparing the devel opnent of intonation as reported by
other investigators (Table 10) the present study partly

agrees wth themin that the sinple rising pattern is acquired

However, as none of the other patterns

are nentioned in the earlier studies, the results cannot
It is evident that the children

fall, fall - rise and rise patterns

- rise - steady patterns in order.

.71



71
TEST - RETEST RELI ABILITY :-

RL3 SFL1 SR4 G SFSR3 GFSR3 S

Trial 1 0.00%8. 33%44. 44% 11. 11% 41. 66%

Trial 2 0.0% 0.0% 55.55% 33. 33% 33.33%

Table 15 :- Represents an average of scores of the Three

judges in Two Trials. (Trial 1 includes Stimnuli
No. 1,6,12,18,&24). (Trial 2 includes stinuli
Nos. 31,- 35).

Results of the walsh tests indicated relability between

the Two Tri al s.

Thus, the results indicate that :-

1. The normal listeners were unable to identify all the
35 synthetic patterns.

2. The ability of children to imtate the synthetic
intonation patterns increases from4 to 8 years indicating
a devel opnental trend. However, even at 8 years 100%
scores was not obt ai ned.

3. Children imtate single and conbi ned intonation patterns
earlier than the conmbined + steady intonation patterns

4. No difference between males and females in terns of

imtation capacity was noti ced.

The devel opnental trend is supported by the devel opi ng
physi ol ogi cal mechanisns in children (Dejours, 1963,
Klatt 1968, Bouhuys 1974). Lieberman (1982) conments
that " Human |ing-uistic behaviour is structured by
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physi ol ogi cal nechanisns ". The greater |ung vol unes
devel oped in the growing children provides for |onger
speech utterances. 'Further, the expiratory pressure
changes are related to the rise and fall in frequencies.
The results of this study reveal that the intonation patterns
synthesize din this study needs to be nodified to
consider it as a test of intonation patterns. The stinul
needs to be nodified in terns of the ternporal domains,
frequency variation and the shape of the contour. On
nodi fications and further deletion of a patterns (SFL1 ,

SFSR3 S, SFSR4 S) a test could be constructed.

Concl usi vely suprasegnmental skill acquisition m ght serve
not only to facilitate segnental devel opnent, but al so
improve intelligibility during the therapeutic process
thereby facilitating nore natural sounding speech at the
end of the therpy program

Clearly speech - |anguage pathol ogi sts need to eval uate

and i npl enment suprasegnental devel opnent in the therapeutic
progranme by establishing normative data.

The nunber of questions renmaining, however, points to the need
for systematic research in the area of suprasegnental

devel opnent both in children with adequate and i nadequate
articulatory stills. The effects of ageing can also be
eval uated, especially for people who experience difficulty
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with fast tenpo of speech. The levels of notivation in

children while evaluating suprasegnental skills needs

consi derati on.

Finally since suprasegnentals play a promnent role in early
conmuni cation and early |inguistic processing, research
in suprasegnental feature acquisition nust include all aspects

of | anguage processing, perception and perfornance.

* *
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SUMWARY AND CONCLUSI ONS

Suprasegnental are properties of speech that have a
dormain larger than a single elenent and include stress,
i ntonation, rhythmand quantity.  these, intonation is an
i nportant nediator in interaction situations. It inproves
speech recognition and is the prinary neans of segnenting

the relatively conti nuous speech signal.

This study was aimed to devel op a synthetic test of
I ntonation patterns in order to overcone the limtation of
the T-TR P (lack of control over frequency). Furthernore,
this study was focused at understandi ng the performnmance of
children aged 4-8 years in imtating these synthesized

I ntonation patterns.

Atotal of 30 intonation patterns (GRL3, GRL4, SRL3,
SRL4, GFBl, SFL1, GR3 GF, SR3 GF, GR3 SF, SR3 SF, G4 GF,
SRA GF, G4 SF, SR4 SF, GFGR3, GFSR3, SFGR3, SFSR3, GFGR4, GFSR4,
SFGR4, SFSR4, GFGR3'S, GFSR3' S, SFGR3' S, SFSR3 S, GFGR 4 S,
GFSR4 S, SFGR4 s, and SFSR4 S) were synthesi zed, out of which
5 were repeated for test retest reliability measures. The
acoustic features used to generate the syllable /ba/ were
based on spectrographic analysis (savithri, 1989)? which forned
the stimulus. The stimuli were synthesized using paraneters
based on the software devel oped by voi ce and speech systens

(Anant apadnanabha et al 1987).
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Three nornmal hearing subjects (aged 23, 24 and 44
years) listened to these intonation patterns and trans-
cribed these stimuli interns of steepness, |evel and conbi -
nati ons of patterns. The scores were tabulated to determne
patterns that were better identified and those that were not.
The coefficient of correlation between judges was determ ned
between judges 1 and 2, 2 and 3, 1 and 3 respectively by
rank correlation. Furthernore, the average percentage score

was cal cul ated for each synthetic pattern.

Twenty nornmal Kannada speaki ng children (4-8 years)
with 5 children each in the four age groups were sel ected
for the study. Each child had to imtate the thirtyfive
patterns which were audi o-recorded. The synthesized stiml
and the imtated responses were conpared by two speech-
| anguage pat hol ogi sts and a rank correl ation test was applied
tofind the correlation between the judges. Al these data
were tabulated to findout the enmerging pattern of intonation

in children.

The results indicated that no single pattern was identi -
fied conpletely in its |evel/steepness and patterns and

st eadi ness by the three normal adult judges.

The pattern, G-SR 3 was identified the best of all the
synthetic stimuli and the patterns GRL3;, SRL; and SFL; were
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not properly identified even by a single judge. The renain-
ing stimuli fell in between this range. The coefficient of
correlation was found to be hi gh between judges bei ng 0. 6,
0.6 and 0.58 between judges 1 and 2, 2 and 3, and 1 and 3
respectively. Regarding the imtation of intonation patterns
by children,it was observed that the ability of the children
toimtate the intonation patterns increased from4-7 years
and declined thereafter. The co-relation coefficients between
judges Ji, and J, using the rank difference nethod for the
age ranges were high being 0.89 (4-5 years); 0.89 (5-6 years)
0.91 (6-7 years); and 0.85 (7-8 years). It was also noticed
that children imtated single and conbi ned intonation patterns
earlier than the conbi ned and steady intonation patterns and
no di fference between nal es and fenales in terns of imtation

capacity was noti ced.

Concl usively since not all 35 stimuli were identified by
adult normal hearing listeners thensel ves this cannot be
considered as a test. Mdifications of these in either the
tenporal dinensions/levels need to be nade. A so non-Ili near
types of patterns need be synthesized and their effects
studied. On nodifications and further deletion of patterns

(l'ike SFL;, SFSR; S, SFSR, S) a test coul d be construct ed.
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