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CHAPTER-1
| NTRCDUCTI ON

Whenever human beings |ive together, they devel op
a systemof talking to each other, even people in the
nost primtive societies use speech. Speech, in fact
is one of those few, basic abilities - that set us
apart fromanimals and are closely connected with our

ability to think absolutely.

The devel opnent of human civilization is made
possible to a great extent - by man's ability to
share experiences, to exchange ideas and to transmt
knowl edge from one generation to another; in other
words, his ability to communicate with other men.

In short, human society relies heavily on the free
and easy interchange of ideas anong its nenbers
and, for one reason or the other, man has found

speech to be his nobst convenient formof conmunication.

A conveni ent way of exam ning what happens
during speech is to take the sinple situation of two
people talking to each other; one of them the
speaker, transmts information to the other, the
listener. The first thing the speaker has to do is
arrange his thoughts, decide what he wants to say
and put what he wants to say into linguistic formation

or units of |anguage (Denes and Pinson, 1973).
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Language is described as the transm ssion of
utterances in an intelligible and neani ngful fashion.
These utterances are studied in units referred to
as 'linguistic units'. The properties of linguistic
units are phonol ogy, semantics, norphol ogy and

syntacti cs.

Phonol ogy is that area of |anguage designated
as containing the acoustical characteristics of
speech. It is divided into segnental and supra-
segnent al phonenes. Phonenes are el enents common
to a group of sounds. Segnental phonenes are the
vowel s, sem -vowel s and consonants. The ot her
portion of phonol ogy involves the supra segnental
phonenmes or the stress, intonation and juncture

features of an utterance, (Fry, 1979).

Supr a- segnent al aspects of speech - intonation,
stress, rhythmand juncture are carried mainly by
t he voiced conponents of speech. These are the
frequency of the fundanental (F ) and its harnonics,
whi ch are determ ned by the rate of vibration of
the vocal cords? the relative intensity of the
syl | abl e, determ ned by subglottal pressure; by
| aryngeal adjustnent, and by resonances of the voca

tract and duration (Lieberman, 1967).
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There is sone evidence that early conmunication
is extrenely supra-segnmental in nature. The infant
varies intonation patterns to express physi ol ogi cal
and enotional needs (Lew s, 1951; Lenneberg, 1967).
Crystal (1973) suggests that infants respond to supra-
segnentals at an early age, possibly at the expense:
of other linguistic features. He notes that 6-7
nmonths is the nost l|ikely period for energence of
nonsegmant al aspects of |anguage. From 9-12 nont hs
a. wi de range of nonsegnental contrasts is devel oped
(Crystal, 1975) and with i ncreasing age, prosodic
patterns becone nore readily influenced by factors

such as vocabul ary and phonem ¢ structure.

By 18 nont hs, nost normal children use intonation
patterns produced by adult speakers in their |anguage
envi ronnment (Menyuk, 31972) and by 2 years of age have
| ess than 3%error in imtating sinple rising and
falling inflection (Kressin, Marquardt & Asp, 1976).
However, Koi ke(1977) and Koi ke & Asp(1977) found that
five year old children perforned significantly better
then three year old children on a nore conpl ex
suprasegnental task, Although, segnmental devel opnent
stabilizes at eight years of age (Tenplin, 31953),
the age at which suprasegnental devel opnent reaches

a simlar level is not certain.
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The role of intonation in the acquisition of
| anguage has recieved relatively little attention.
Voi ce patterns that vary inpitch are normally used
wel | before words are |earned (Bever, Fodor and
Weksel , 1965; Kaplan, 1969) and t hey appear to
facilitate acquisition of both speech reception and

speech production skills (Smth and Goodenough, 11971).

The fundanmental frequency (P ), often |oosely
called as the pitch, of voiced speech sounds, varies
considerably in the speech of a given speaker and
the average or characteristic Fo varies over speakers.
The F, varies in the speech of an average speaker over
arange of 1 - 11/2 octaves (Fairbanks, 1940). This
variation is used to indicate stressed and unstressed
vowel s, to add enphasis to what is being said and
to carry information about the structure and
meani ng of a sentence. Linguistic and senmantic
information is carried by pitch in several ways. A
falling pitch is used, for exanple, to signal the
end of the final stressed vowel in a declarative
sentence*. At a mmjor syntactic break within a
sentence, such a fall is followed by a rise in pitch
to indicate that the sentence is to continue. For
certain types of questions, apitch rise occurs in
the final stressed syllable. Sentences that are

anbi guous when printed can be spoken in an unanbi guous
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way partly because of the intonation, pattern that
is imposed on the words. Also, messages beyond the
words, sometimes subtle, sometimes poignant can be
conveyed by the way the utterance is inflected

(Nickerson, 1975).

The fine control of intonation, which involves
compensatory adjustments for the maintenance of
vocal intensity ,requires the co-ordination of from
12-14 neck muscles and of an even larger number of
thoracic and abdominal muscles (Gray and Wise, 31959).
It is a small wonder that Voelkar (1935), Green
(1956), and Hood(1966) in studies of the voices of
children wio had made little or no use of their.
residual audition, found their intonation to span

less than half the normal range of 8-12 semitones.

Pitch has been described as a particularly
difficult property of speech for deaf children to
learn to control (Boothroyd, 1970). Ore possible
reason for the difficulty is that deaf children nmey
lack a conceptual appreciation of what: pitch is.
(Anderson, 1960; Martony, 1968) . A lack of
intuitive grasp of the concept may help explain
why deaf children often attempt to raise their pitch
by increasing their vocal intensity.(Phillips,

Remillard, Bass and Pronovost, 19698).
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The ability to hear is essential to the
development of natural speech. The norma hearing
child learns to talk by listening to and by
imitating the speech sounds asound him. Hearing
provides. the means by which he can both assess and
modify his vocal performance. Intelligible speech
is far more than a sequence of discrete. Sounds
linked together. The individual sounds must be
carefully organised through timing, juncture, stress
and intonation. Amayg theses qualities, intonation
has been found to be a particularly elusive quality

to the deaf student (Stratton, 1974),

The present study is an attempt to analyse the
intonation pattern in norma hearing and hearing-
impaired children and to find out in what way, the
intonation pattern in hearing-impaired children,

deviates from norma hearing children.

Intonation was chosen for three reasons:
1) It is an important, feature of natural and
intelligible speech.
2 It tends to be lacking, or incorrect in the speech
of hearing impaired persons, and
3) It is a feature most difficult to teach to the

hearing-impaired child (Stratton, 1974).
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bj ecti ves:

The objectives of the study are:
1) To analyse the intonation patterns in normal
tearing children for four basic emotions - Joy,
sorrow, fear and anger.
2) To analyze the intonation patterns in hearing-
impaired children for four basic emotions - Joy,
sorrow, fear and anger, and,
3) To find out the differences between intonation

patterns of norma hearing and hearing-impaired

children.

Hypot hesi s : -

The aimof the study is to test the follow ng
hypot hesi s t hat -

"There is no difference in the intonation
patterns used by normal hearing and heari ng-

i npaired children".

Brief Plan of the Study: -

1) Construction of stories incorporating the four
enotions —Joy, sorrow, fear and anger.

2) Collection of speech sanples fromnorml and
hearing inpaired children.

3) Analysis of intonation patterns of nornmal and

hearing inpaired children.
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Construction of Stories:

Two stories in Kannada were taken - 1)Simha maou llu
and 2) Kage maou nari. These were written in a
colloquial form as if they were being narrated.
Four emotions - Joy, Sorrow, anger and fear were
present in the stories, each story depicting two

emotions.

Col l ection of Speech Sanples: -

Four norma hearing children and four hearing
impaired children in an age range of 12-16 years were
chosen. They were asked to read out the two stories
as if they were being narrated. These speech

samples were recorded.

Analysis of Intonation Patterns:-

Both objective and subjective analysis of the
intonation patterns was done. objective analysis off
the intonation contours was done using a pitch
computer. Subjective analysis was. done by one
judger who marked the intonation contours according
to the pitch levels perceived. Following notations
were used for pitch levels - (1) corresponding to
low pitch, (2) corresponding to mid-pitch (3)
corresponding to high pitch and (4) corresponding

to extra-high pitch.
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I mplications of the Study: -

1) It can give an understanding of the differences in
intonation patterns used by hearing and hearing— npaired
individuals. That is, it can tell us, at best in a
limted way, about the role of hearing in intonation.

2) It can give an understanding about the importance

of intonation in Speech and Language; hence can be

used to stress the need for teaching intonation

whi |l e teaching speech & |anguage to hearing -

i mpaired individuals.

Limtations:-

1} Intonation patterns of only 4 normal hearing &

4 hearing inmpaired children were studied & compared.
2) The speech sanples ware recorded in an
experimental situation,

3) The amount of data collected fromeach subject
was limted,. Hence, the inferences drawn in the

present study cannot be easily generalized.

Recommendati ons: -

1) Intonation patterns of a large number of normal
hearing and hearing-impaired children needs to be
studi ed.

2) The speech sanples are to be collected in real

life situation.

3) More data is needed fromeach subject to draw

generalized inferences.



CHAPTER - 2
REVIEW OF LITERATURE

The study of prosody is perhaps one of the
oldest branches of the scientific study of language.
The term ‘'prosody’ is used more or less synonymously
with supra -segmental features. Suprasegmental
features are usually either listed as the set of
features consisting of pitch, stress and quantity,
or defined as features whose doman extends over

more than on segment (Hamp, 1975).

Quantity:-

The physi ol ogi cal nmechanismthat is ultimtely
responsi ble for quantity phenomenon is the process
involved in the timng of articulatory novenents.
The physical correlate of the timng of articulatory
sequences is the tinme dinmension of the acoustic

signal (Lehiste, 1970).

stress: —

Jones (21962) defined a strongly stressed syllable;
as one that the speaker consciously utters with
greater effort than other neighbouring syllables in
the word or sentence. Differences in stress are:
due to differences in physical effort.. The effort
is reflected directly in the activity of the muscles
involved in respiration and indirectly in sub-glottal

pressure.
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Pitchs: -

Pitch is an overlaid function of voicing. The
fundanental frequency of a voiced segnent nay serve
simultaneously to identify the segnent as voiced and
to constitute part of the manifestation of a tonal

or intonational pattern (Lehiste, 1970).

“I'ntonation, like everything else in |anguage,

is one instrunment in an orchestra" (Bolinger, 1972).

When a | ayman speaks of intonation he usually
means one of two things: the total quality of the
sound by which he can distinguish one dialect or
| anguage from anot her whet her he understands what
is being said or not, and the tone of voice to which
he reacts nore or less enotionally. The tone of
voi ce cones closer to being purely a matter of

fundanmental pitch. (Bolinger, 1972).

Every sentence, every word, every syllable, is
given sone pitch when it is spoken. Even a sound
inisolation is produced by vibrations whose
frequencies constitute its pitch. There are no

pitch-l1ess sentences. (Pike, 1945).

It is a well known fact that intonation patterns
are acquired by children even before the actual

acqui sition of speech sounds. Jakobson identified
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two phases of speech devel opnent. The ' babbling'
stage in which the infant sinply exercises his
vocal apparatus and nakes sounds for the sake of
meki ng sounds. Deaf children, for exanple, babble
quite normally for the. first 6 or 7 nonths of their
life. The second stage is fromone —two years,
when the child begins to use speech sounds in a
meani ngf ul way and he enploys the distinctions that
are operant in the adult speech that he hears.
Now t he first neani ngful elenent of speech behavi our
that can be observed in children actually occurs
much earlier than one to two years of age. In the
very first fewnonths of |ife, during the babbling
stage, and indeed during the very first mnutes of
life children enploy 'neaningful' intonational
signals. The cries are at first meaningful only in
that they have a physiological reference. It is
bel i eved that these signals, which appear to be
innately determ ned, provide the basis for the

linguistic function of intonation in adult speech.

The infant cry has a characteristic pattern.
The pattern is apparently innately determ ned.
Mongol oid i nfants, for exanple, often lack these
characteristic cries and deviations fromthe nornal
pattern often signal other neurological abnormalities

(Rubinstein, 1964). The infant cry has a rising—
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falling fundanmental frequency contour. The duration

of the cry is usually from1l- 2 seconds, and the
fundanental frequency (FP) initially rises. The FF
then remains relatively steady or gradually falls

until the end of the cry, when it typically falls at

a faster rate (GOstevald, 1963). As the infant matures,
the vocalizationsdifferentiate and various types of

cries occur.

The shift to intonation as a neani ngful speech
signal that has a reference to specific social situa-
tions is conpardtively rapid. Schafer (1922) reported
that a nine nonth old infant who responded to the
intonation of the phrase "W ist die tick tock?" by
| ooking at the clock, also |ooked at the cl ock when
simlar phrases like, "W ist die |ala?" were spoken
Wi th the sanme intonation. The sanme child played hand
cl appi ng ganes when the phrase "nmache bitte bitte" was
spoken in the exaggerated intonation of the nursery.
The child woul d not respond when the phrase was spoken

with a normal i ntonation.

It has often been noted that children soon
mmc adult intonation. A ten nonth old boy and a
thirteen nonth old girl were recorded under several
different conditions. The boy was recorded while he

babbl ed alone in his crib. He was al so recorded
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whil e he babbled in an identical play situation with
his father and nother. The average of the FF of the
child' s babbling under these conditions was neasured.
The sanme experinment was then repeated with the thirteen
nonth old girl who was just beginning to speak. The
average FF of the boy's babbling while he spoke to his
father was 340 cps, while his average FFwere 390 cps
when he was with his nother. (The children's father
used | ower average FF than their nmother). Both of

t hese fundanental frequencies are |ower than that of
his solitary babbling or crying. The girl also appa-
rently attenpted to mmc the FF of her parents (Lew s,

1936) .

I n an extensive cross sectional study conducted
by two Russian investigators, R V.Tokava and Yanpol skaya
(1969), using 170 infants upto two years, it was found
that at about the first nonth of life, children reacted
to di sagreeabl e situations (hunger, pain) and announced
it with a peculiar variation of pitch in the cry.
During the second nonth, sounds of disconfort and
pl aci d cooing could be distinguished from sounds of
happi ness and then | aughter appeared during the third
nmonth. There after, until the sixth nonth, the semantic
content of the speech sounds was confirnmed to these

four forms:- discontent, placid cooing, happiness and
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| aughter, although the nunber of speech sounds

i ncr eased.

During the second half year, the. intonational
capacities were further augnmented. The inportant
observati on made was that the new fornms of intonationa
expressi ons appeared at greater intervals fromthe third
nmont h onwards. Exclamatory delight, with a cal ner,
satisfied sound were not differentiated in the intona-
tion of happiness until the sixth month. A requesting
i ntonati on devel oped fromthe seventh nonth and a
guestioning intonation did not appear until the. second

year (Tokova and Yanpol skaya, 1969).

I n her study, Evelyn Pike describes an experinment
in which she and | ater, also her husband, Kenneth L. Pike,
by design exposed their younger daughter, Barbara in her
initial stage of |anguage acquisition, to intonation
contours of certain words which were deliberately changed

fromthe normal patterns of English.

Assuming that the child would mi mi c her own pitch
contour, she controlled her speech by using a 2 - 4
falling intonation. That is, instead of pointing to a
dol| and saying "Baby?" with a rising intonation, she
would say it with a falling intonation - 'Baby' was the
first word Barbara spoke. She would point to her doll,

or pat herself, and say 'Baby’ with a falling intonation.
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About the sanme tinme a newword with a different
i ntonation was chosen to be taught. The word chosen
was "Daddy!" and the intonation was that of a call
the first syllable was long and extra high; on pitch
one and the second was sonmewhat |ong and on pitch 2
or 3. After sone days Barbara called out to her father

in the sanme intonation.

After she was using both words wel |, Barbara had

to be left with another Anmerican famly. These people
had not been told of the experinent, so naturally enough
they made no attenpt to control their intonation. On

the parents return it was found that Barbara had |argely
stopped using the falling intonation and had substituted
a rising one on "Baby". This little experinment indicated
that children mmc pitch very early; that those used by
their elders spoken directly to themare the ones they

learn first.

At some point in the devel opnent of speech, into-
nation takes a linguistic reference. This occurs quite
early, before; the child has acquired many of the distin-

ctive features of his linguistic environnent.

Lewis (1936) noted three stages in the devel opnent
of language:- 1. At an early stage, the child shows
discrimnation in a broad way between different patterns

of expressions in intonation.
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2. VWhen the total pattern - the phonetic formtogether
with the intonational formis made effective by training,
at first the intonational rather than the phonetic form

dom nates the child' s response.

3. Then the phonetic pattern beconmes the dom nant
feature in evoking the specific response. But while
the function of the intonational pattern may be consi -

derably subordinated, it certainly does not vanish.

The above studies outline the devel opnment of into-
nation patterns and its inportance in speech in as

young an age as a few post natal nonths.

There are very few studies in the area of 'Hem-
spheric specialization, for intonation. Blunstein and
Cooper (1974), conducted 2 dichotic experinents to
investigate the lateralization of intonation contours.
In the first experinment, intonation contour that had
been filtered fromreal speech exanples of 4 English
sentence types yielded a significant left ear advantage.
In the second experinent, non-filtered versions of 4
i ntonation contours superinposed on a nonsense syllable
mediumas well as their filtered equivalents were
presented to subjects, again in a matching task. For

both sets of stinmuli, a left ear advantage was obtai ned.
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Saf er and Leventhal (1977) did 2 experinments in
whi ch | ateralization of nonaural, auditory input affected
t he eval uati on of verbal passages, in experinment one,
subjects listened to taped passages that consisted of
three levels (positive, neutral and negative) of tone
of voice crossed with three levels of content or
nmeani ng which were simlar to the previous, nmaking a
total of 9 different tone/content conbinations. Subjects
rated these passages as neutral, positive or negative
and al t hough they were not instructed about which cues
(tone or content) to use, 29 of 36 subjects who |istened
on the right ear used the content cues. |n experinment 2,
subj ects were asked to make objective ratings of both
tone of voice and content. Subjects who |istened on

the right ear were nore accurate in rating both cues.

Results fromthe- two experinents suggest that the
ri ght hem sphere is directly involved in the perception
of intonation contours and that normal |anguage perception
i nvol ved the active participation of both cerebral

hem spheres.

Speech is organized in terns of the expiratory air
flowfromthe lungs. At the end of each expiration, the
flowof air out of the lungs ceases and the sub-glottal
air pressure abruptly falls. The fundanental frequency

of phonation is directly proportional to the sub-glottal
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air pressure.

It is a universal of human speech that, except for
certain predictable cases, the FF of phonation and
acoustic anplitude fall at the end of sentence. The
physi ol ogi cal basis of this phenonenon may be a con-
dition of least articulatory control. [If the tension
of the laryngeal nuscles is not deliberately increased,
at the end of expiration when the subglottal air pressure
falls, the FF of phonationwill also fall. This pattern
of articulatory activity thus produces a prosodic
pattern that is characteristic of the ones that are used
to delimt the boundaries of un-enphatic, declarative
sentences in normal speech. The FF of the vibrating
vocal cord appears to be a function of the subglottal
air pressure and rises froma nediumpitch to a higher
pitch at the stress peak (which occurs at the peak sub-
glottal air pressure) and then falls as the subglotta
air pressure falls at the end of the utterance,

(Li eberman, 1968).

Wthin intonation, the linguistic features of into-
nation are determned by factors like the FF, intensity
and duration. Mst of the investigators refer to the FF

as the essential ingredient of intonation, but sone do not.

"The intonational differences heard as high or |ow
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rising or falling are primarily related to the frequency

of the sound waves", (Lado, 1960).

-The pitch variation in the intonation of a |anguage
constitute a systemof distinctive units and patterns.
It is found that English intonation has 4 distinctive
pitch units. They are called as low, md, high and extra
hi gh and are represented with nunbers above the line of

print (Lado, 1961; Kurath, 1971 and Bolinger, 1971).

Letting 1. represent low, 2. md, 3. high and 4.
extra high, an exanple would be,

2 4
t el ephone nunber! (md - extra high)

The absolute pitch of these units varies for different
speakers and even for the sanme speaker on different occasion

or in different parts of the same conversation.

Al'l the units are higher when speaking to sone one
at a distance; they are |ower when speaking softly, the
i nterval between the units are greater when the speaker

is enotionally excited, etc, (Lado, 19615.

Wi | e enmphasi zing the role of fundanmental frequency
or pitch in intonation, Pike (1945) states that "every

sentence, every word and even every syllable is given

some pitch when it is spoken.™

Al t hough Pi ke (1945) and Lado (1961) believe that
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variation in fundanental frequency is the basis for
various intonation contours, it was shown not to be
true always by Denes (1959) fromhis experinents.
According to him it is still possible that variations
of other acoustic characteristics like intensity,
duration or of spectrum mnmay also serve as cues for
the recognition of intonation. He obtains the support
for this statenent fromwhi spered speech. He says
that - "in whispered speech there is no vocal cord

vi brati ons, and hence no fundanental frequency, but
still the speaker is able to convey to the |istener nuch
of the informations that is normally considered to be

contained in the formof intonation."

Pol | ack, Rubenstein and Harovitz, (1960) conducted
their experinent using whispered speech in order to
find out the inportance of fundanental frequency in the
determ nation of intonation and concluded that the
fundanental frequency is not the only determ ner of the

i ntonati on contours.

I nfant vocalization, convey neaning to the parent
who hears them Mallard and Daniloff (1973) did a
study to determ ne which acoustic paraneters were i npor-
tant to a nother's judgenent of her child s vocalization

along a "pleasure - distress" perceptual dinension.
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24 vocalizations of a four nonth old child were judged
by the child s nother for enotional content. An
acoustical analysis was perforned on the sanples.

Mul tiple regression analysis revealed that glottal
frequency best predicted judgenents of enpotional state,
whereas duration and intensity were of |esser inportance.
As the fundanental frequency increased, the tendency bo
rate the vocalization as distressed al so increased.

The aut hors concluded that "dottal activity, parti-
cularly glottal frequency, nay be a crucial paraneter
inan infant, signalling his enotional state to a

listening parent.”

Huttar (1968) conducted a study wherein the enotion-
al states of an adult male Anmerican speaker, as reflected
in 30 utterances, were evaluated by 12 subjects on 9,
seven point semantic differential scales. The enotional
states of the person whose speech was studied were
measured indirectly by neans of' |istener's response,
and the prosodic features of the utterance were studied
by 2 neans: -

1, Acoustically by neans of a sound speetrograph.

2, Perceptually by means of |istener's response.

Hi gh correl ations were found between the acoustic

vari abl es and judgenents of degree of enotion.
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Correl ation coefficients between judgenents of enption
and judgenents of prosodic features were in general

hi gher than the correlations involving the acoustic
vari abl es. Degree of perceived enotion were found

to be highly and positively correlated with funda-

mental frequency range and intensity range,

Li eberman and M chael s (1962) carried out an
experinment to exam ne the contributions of fundanental
frequency and of anplitude to the transm ssion of the
enoti onal content of normal human speech. The concl u-
sions drawn were - 1. There is no single acoustic

correlate of the enoti onal nbdes. Phonetic content,

gross changes in fundanmental frequency, the fine
structure of the fundanmental frequency, and the speech
envel ope anplitude, in that order, all contributed to

the transm ssion of the enotional nodes,

2. Different speakers favoured different acoustic
paraneters for the transm ssion of the same enotional

node.

3. The fine structure of the fundanental frequency,
that is, the perturbations in fundanental frequency,
appears to be an acoustic correlate of the enotional
nodes. \When these perturbations were snoot hed out

confusi ons between the enoti onal npbdes increased.
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The above studies state the inportance of

fundanental frequency as a carrier of intonation.

Sonme researchers |ike Bolinger (1972) consider
intonation as only a peripheral part of oral comuni-
cation. According to Bolinger/ "lIntonation is not as
central to conmunication as sone of the other traits
of | anguage. |If it were so, we could not understand
sone one who speaks in a nonotone". This is like
saying that voicing is not crucial to comunication

because we can understand whi spered speech (Ling, 1971).

On the other hand, Lieberman (1967) believes that
intonation plays a central role in the process of

recognition of syntactical arrangenent of words.

I ntonati on characteristics nmay be roughly divided
into several types. Sonme contours may be conpletely
colourless in meaning. They represent the intonational
m ni nrum of speech, and sone nechanical function
Nevert hel ess, these nechani cal contours may be very
inmportant for learning a | anguage, since failure to
use themwould imredi ately | abel a speaker as a
foreigner wdtha bad accent. Oher, intonation
characteristics nmay be affected or caused by the indi-
vi dual ' s physi ol ogi cal state - anger, happiness,
exci tenent, age, sex, and so on. These help one to

identify people and to ascertain how they are feeling
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(Pi ke, 1945).

Wor ds have basic. Intrinsic meanings; these
| exi cal neanings are the ones found in the dictionary.
The intonation nmeaning is quite the opposite. Rather
than contributing to the intrinsic neaning of a word,
it is merely a shade of neaning added to or super
i nposed upon that intrinsic |exical nmeaning, according
to the attitude of the speaker. Actually, we often
react nore violently to the intonational neani ngs than
to the lexical ones. |In actual speech the hearer is
frequently nore interested in the speaker's attitude
then in his words - that is, whether a sentence is

'spoken with a smle or with a sneer (Pike, 1945),

"Intonation is the salt of an utterance. W 'th-
out it, a statement can be often understood, but the
nessage is tasteless, colourless. Incorrect uses of

it can lead to enbarrasing anbiguities.”" (Delattre, 1966;

The granmatical function of English intonation is
two folds-
1. It signals the end, or the immnent end of a
sentence or of one of its constituent phrases.
2. It serves to distinguish the 'Yes or no' questions

fromall other types of sentences." (Kurath, 1971).

Bl oonfield (1933) argues that intonation contours
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must be maphames because intonation carries meaning.
Since the intonation contours are determined by
various pitches, these pitches, these pitches mus

be phonemes.

Bolinger, (1975) states that there are 3 features
of intonation which have similar uses in all languages.
They are:-

1. Range:

The range conveys emotions. When we are excited

our voice extends its pitch upwards. When we are

depressed, we speak almost in a monotone.

2. Direction:

It is usually connected with pause.
3. Rel ative height:
It is associated with the inportance given to

particular word or words in a sentence.

Intonation also plays a useful role in the
determ nation of voice quality, (Brown, Strong,
and Rencker, 1973) and in recall of verbal materials

(Leonard, L.B., 1973).

Previously only subjective measurement of into-
nation patterns were available. Wth the advance-
ment of technology quite a few measuring devices
have come up in instrumental phonetics. A few of

them are outlined here.
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One of the first measuring devices was the
kynmogr aph descri bed by Rousel ot (1897 - 1908).
The principles of the apparatus are sinple. The
sound waves of the word are transmtted by a rubber
tube to a drum which is caused to vibrate. A
recording stylus nounted on the druminscribes the
vi brations on a sheet coated with |anpback attached
to a cylinder revolving at a constant speed. A
kynographic tracing does not suffice to analyse the
di stinction sounds of the word (its phonenes), but
it is good enough to study the three prosodic para-

meters, duration, intensity and pitch.

The oscilloscope can be used for the sane purpose
as the kynograph, but it is nore precise. The oscilo-
scope nmakes it possible to represent the sound waves
by a curve produced on the screen of a cathode ray
tube, through the novenment of a |um nous spot created
by the inpact of the electrons on a fluorescent

coating (Leon and Martin, 1970).

The spectrograph is a nmuch nore versatile
instrunment for analysis than the oscillograph. It
is a spectral analyzer into which a recording of not
nore than 2.4 seconds can be fed to obtain a spectro
gram representing the harnmonics of the sound on a

frequency scal e of 50Hz to 8000 Hz. The changes in
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intonation can be observed by following the curve of

the fundamental, (Leon and Martin, 1970).

The mel odic analyser - In brief the system con-
sists of a series of filters ranging from70 to 500
Hz, a conputer program and a sub program The conputer
tries to detect in which channel the fundamenta
frequency is being filtered and, by conparing the
val ues that have gone before and the val ues that
come after the one that is being examned, it tries
to be sure of extracting the fundamental frequency and
not the second harmonic. The fundamental pitch curve
I's produced on the screen inreal time, that is , it

Is traced as the speaker speaks, (Leon and Martin, 1970).

Lar yngogr aphy:

The laryngograph responds only to vocal fold
vi bration enmploying 2 electrodes super-ficially
applied at each side of the speaker's larynx. As
the subject speaks, the instrument responds to
changes in electrical inmpedance caused by the adduc-
tion and abduction of the vibrating vocal folds.
It gives information about vocal fold closure. The
out put of the laryngograph is called Lx. Lx is
used as the basis of the display of fundamental fre-
quency. Each individual larynx period is measured

and the negative of its logarithmderived. In
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this manner, period by period variations in exci-
tation can be shown with in the overall contour/
with a logarithmc vertical frequency scale and a

hori zontal tinme scale, (Abberton and Fourcin, 1972).

The fact that profound pre-lingual deafness
prevents the normal acquisition of speech is well
known. It is recognized that no two individuals,
whet her they have hearing or not, produce speech
that is exactly the sane. Nonethel ess, studies
have shown that, on the average, the speech of
individuals with a profound hearing |oss that dates
either frombirth or shortly after that, tends to
differ in sone quite specific ways from the speech

of people with normal hearing, (N ckerson, 1975).

Asp (1973) has suggested that the |evel of supra-
segnent al devel opnment nmay be an inportant determ nant
of the intelligibility |evel achieved by hearing
i npai red children. Supra-segnmentals may function
ina simlar manner in children with inadequate arti -
culation. Thus supra-segnental skill acquisition
m ght be serving not only to facilitate segnental

devel opnent, but also to inprove intelligibility.

Since voicing information is normally present

bel ow 300 Hz, the supra-segnental features should be
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audi bl e to nost hearing inpaired children including
those with only |ow frequency residue, if approp-

riate anmplification is provided (Ling, 1964).

Speech of 10 congenitally deaf teenagers was
recorded and analized spectrographically. They tended
to produce | onger vowels before voiced stops, but to
a considerably smaller extent than normal hearing
speakers. In triads of CV syllables the subjects
produced stress by increased intensity without a
significant change in fundanmental frequency. In
noun verb pairs in sentence format the subjects
failed to significantly adjust intensity or frequency,

(Sussman and Her nandez, 1980).

The difficulties that the deaf speaker has with
pitch are of 2 general types:- in-appropriate
average pitch and i nproper intonation. Intonation
problems may in turn be divided into 2 major types:-
Monot oneus voi ce and excessive or erratic pitch

variations, (N ckerson, 1975).

Deaf speakers tend to vary the voice pitch much
| ess than do hearing speakers, and the resulting
speech has been described as flat or nonotone
(Calvert, 1962; Hood, 1966; Martony, 196S). A
particular problemis that of inappropriate or in-
sufficient pitch change at the end of a sentence

(Sorenson, 1974).
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A terminal pitch rise - such as that occuring
at the end of sone questions may be even nore diffi-
cult for a deaf child to produce than a term na
fall (Phillips, Rem Il ard, Bass and Pronovost, 1968).
Deaf speakers who tend to produce each syllable with
equal duration may al so generate a simlar pitch
contour on each syllable. Such speakers may fail to
indicate variations in stress either by changing the
syllabl e durations or by nodifying the pitch contours
on the syllables. Thus for exanple, a comon error
woul d be to fail both to shorten an unstressed syllable
and to |lower the pitch on such a syllable, (N ckerson,

1975) .

It has been suggested that sone of the unusual
pitch variations that occur in the speech of deaf
persons may result fromattenpts by the speaker to
i ncrease the anount of proprioceptive feedback that
he receives fromthe activity of producing speech,
Martony (1968) and Wl Il emain and Lee (1971) have
observed that deaf speakers sonetines tend to begin
a breath group with an abnornmally high pitch and

then to lower the pitch to a nore normal |evel.

Controlling intonation, that is, the pitch
contour in time, involves controlling the activity of

the vocal cords. Hearing children learn to manage
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this at a very early age. Through practice, control
becomes habitual , requiring little conscious effort.
However, for the deaf child, acquiring this skill is
far nore difficult. Wthout hearing or little resi-
dual hearing, there is little sensory information

avai l abl e concerning activity within the larynx. As
a result, pitch remains an abstraction, difficult to

conprehend, (Stratton, 1974).

Hel ping the child to develop feed forward and
feed back control of pitch to generate appropriate
intonation patterns may be much nore difficult unless
the child has sufficient |ow frequency residual hearing
and uses a hearing aid with an adequate |ow frequency
response to establish voice control through auditory
proprioceptive experience. Residual hearing capacity
need not be extensive for this purpose. The frequency
range of 100 - 500 Hz is sufficient to enconpass the
fundanental frequency range nornmally nmet in male and

femal e adults and children, (Ling, 1964).

VWhen dealing in the clinic with speech and
| anguage di sorders involving intonation, speech and
| anguage clinicians face the practical problens of
recognition and definition of the normal and patho-

| ogical patterns involved and their presentation to
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patients during renmedial work. This project is an
attenpt to analyze the intonation patterns of
normal and hearing inpaired subjects and to find
out in what way the intonation pattern is hearing
i mpai red subjects deviate fromthat of the into-

nation patterns of nornals.



CHAPTER-3
METHODOLOGY

The purpose of the study was:

1) To analyse the intonation patterns in nornmal -
hearing children for four primary enotions -
Joy, Sorrow, Fear and Anger.

2) To analyse the intonation patterns in hearing-
inpaired children for four primary enotions -
Joy, Sorrow, Fear and Anger, and

3) To find out the differences in intonation patterns
used by normal hearing and hearing inpaired

chi |l dren.

For the study of the purposes, the follow ng
wer e necessary:
1) Construction of stories incorporating the four
enotions - Joy, sorro, fear and anger.
2) Collection of speech sanpl es.

3) Analysis of intonation patterns.

1) Construction of Stories:

Two sinple stories - (a) "Sinmha mattu ili" and
b) "Kage mattu nari" were chosen. The first story
i ncorporated the primary enotions of anger and fear,
whereas the second incorporated the primary enotions
of joy and sorrow. This was done to depict themin

cont ext. These stories were witten down in a
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spoken form | anguage as when sonebody narrates a

story.

2) Collection of Speech Sanpl es: -

Subj ect s: - Four normal hearing subjects and four
hearing inpaired subjects in the age-rangeof 12 - 16
years were chosen. There were four males and four
femal es. All subjects chosen could speak in sentences.

Al'l of themwere native speakers of Kannada.

The subjects were instructed to read through
the stories as if they were narrating it to sonebody.
Before recording the speech sanple, they were asked
to read through the stories once.

Recording:- The speech sanple was recorded on the
spool tape of the four-track "UHER tape recorder”,
at a tape speed of 71/2 ips. Later only the four
particul ar sentences depicting the four primary
enotions fromthe two stories narrated by each

subj ect, were separated fromthe rest of the speech

sanple for the purpose of analysis.

3) Analysis of intonation patterns:-

Bot h subjective and objective anal yses of the
speech sanpl eswere done.
Subj ective analysis: - A native speaker of Kannada

was chosen as the judge. He marked the various pitch
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levels of each sentence as he perceived it. The pitch
levels were from 1 to 4, with 1. denoting low pitch,

2 denoting mid pitch, 3 denoting high-pitch and 4
denoting extra high pitch. The speech spectrograph
(Voice ldentification-700) was used here. This had
the facility of a tape clamp which allowed the taped
material clamped over the drumhead to be repeated again
and again. This facilitated the judge to listen to
the sentences any number of times to decide the pitch

levels for each sentence recorded.

Objective analysis:-

The equipment used for objective analysis of the
data was as follows:-
1. Spool tape recorder.

2.Digi-pitchorpitchanalyzer |Bothof thesearepart
| of the speech spectrograp

(Modd [ 10S | Voice lIdentification-700

3. Measuring amplifier (Bruel and Kjaer, Type 2606)
4. Level Recorder (Bruel and Kjaer, Type, 2305)

The block diagram of the set-up has been given
in figure (1). Here the taped material was fed to the
optional part of the speech spectrograph. The output
of this was fed to the measuring amplifier and then
onto a level recorder. The fundamental frequency

contours of each sentence was this recorded.
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The equi pnment used for obtaining a scale for the

fundanental frequency was as follows:

1. Beat frequency oscillator (Bruel and Kjaer, Type 1022)
2. Digipitch or pitch analyzer - Model DPM10 S

3. Measuring anplifier (Bruel and Kjaer, Type 2606)

4. Level Recorder (Bruel and Kjaer, Type 2305)

The bl ock di agram of the set-up has been given
inthe Figure I. Here the taped material was fed
to the optional part of the speech spectrograph.
The output of this was fed to the neasuring anplifier
and then onto a |evel recorder The fundanental fre-

guency contours of each sentence was thus recorded.

The equi pnent used for obtaining a scale for the

fundanental frequency was as follows: -
1. Beat frequency oscillator (Bruel and Kjaer,
Type 1022.
2. Digipitch or pitch analyzer - Mdel DPM 10S
3. Measuring anplifier (Bruel and Kjaer, Type 2606).
4. Level recorder (Bruel and Kjaer, Type 2305.] P.o.

The bl ock di agramof the set up has been
given in figure Il. Tones of different frequencies
from 100 Hz to 600 Hz were fed fromthe Beat frequency
oscillator to the pitch analyzer. The output from

this was given again to the neasuring anplifier and
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then onto the level recorder. The different fre-
guenci es concesponding to thetone being fed were
masked on- t he paper of level recorder. Using this

a scal e was devel oped for frequencies between 100 Hz

and 600 Hz.

After obtaining the frequency variation in each
sentence through objective anal ysis, the frequency
range of 100 Hz to 600 Hz was divided into four
pitch levels from 1- 4 respectively for purpose of

conmparison with subjective anal ysis.

100 Hz to 140 Hz = 1 or: low pitch.
141 Hz to 200 HZz = 2 or md pitch.
200 Hz to 300 Hz = 3 or high pitch.
300 Hz to 400 Hz = 4 or extra high pitch.

So the corresponding pitch |levels were marked
on the intonation contours or fundanmental frequency
contours obtained through objective analysis. This
enabl ed the conpaarison of the intonation contours
obt ai ned by both subjective and objective anal ysis,

as both had been marked in terns of pitch | evels now.
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Figure - |

SPEECH SPECTROGRAPH

TAPE PITCH MEASURING LEVEL
RECORDER ANALYSER AMPLIFIER RECORDER

EQUI PMENT USED TO OBTAI N FUNDAMENTAL FREQUENCY CONTOURS

Figure - IT

BEAT PITCH MEASURING LEVEL
FREQUENCY ANALYSER AMPLIFIER RECORDER
OSCILLATOR

EQUI PIVENT USED FOR OBTAI NI NG A SCALE FOR FUNDANMENTAL

FREQUENCY

The data was anal yzed using appropriate procedure.
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RESULTS AND D SAUSSI ON

The final intonation contours obtained from
bot h obj ective and subjective analysis were finally
denoted in terns of pitch levels according to the

procedure specified in the precedi ng chapter.

The different pitch levels obtained fromboth
obj ective and subjective analysis for the four
prinmary enotions - Joy, sorrow, anger and fear for

t he ei ght subjects has been gi ven bel ow. -

Sentence -1. depicting the enotion 'Anger'

"e nInn3n ©Ind hakbId®In nodu."
(-] -]
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bj ective analysis

Subj ecti ve anal ysis

Subject (1) (Hearing=-impaired)

Subject(2) (Hearing-impaired)

i Z2 2 X 2

Subject(3) (Mormal Hearing)

I aeaaamans Wt
1 2 2 1 2 2

Subject-(4) (Normal Hearing)

<

Subject-(5) (Normal Hearing)

/

1 2 3

Subject-(6) (Hearing -impaired)

JV\_/_\/"

i 2 1 2 1 2 X 2

I & 2 Ik 2 3 1

'Subject=(7) (Hearing-impaired)

12 21 2 L 2 1 |

;
Subject=(8) (Normal-Hearing) z

2 1 3 3 3 2 2
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Sentence-(2) depicting the emotion 'fear’

"nannan bIthdappg nlg kaf ta
o o ©

sahaja mad®Ini,"
-]

Objectiwe analysis

baﬁﬁgg ran kandI€a
=N -}

Subjective analysis

Subject-(1) (Hearing-im-
paired)

T ~—

1 2 i I h 1

21 32 3% 212

Subject=(2) (Hearing-
impaired)

i T 13 2 1 3

23 22 322 1

Subject=(3) (Normal-Hearing)

s W i T i

i 2 2 3 2 & 2 1

e,

2 3 23232321

Subject=(4) (Normal-Hearing)

1 2 11 2 231 3 2

W_/—\/’W
1 21 2 i 1 2 2 3 2 3 3223273
Subject-(5) (Normal-Hearing) H/,,ﬂﬂf’ﬂ\\\_f,//__
1 2 11 Z2 1 2 1 1 22 3 2 3
Subject(6) (Hearing=-
impaired)

., N

223212322

Subject(7) (Hearing-impaired)

P W A ™ P SN

3. 221 221231 21132

8 A YAVAYS

L 33223 1213313123

sﬁbject(B)(Normal-Hearing)

#//_“\H,/"\4/’“\\

233 232 3 2

o W o N

22 32 32 1223




4.4

Sent ence-(3) depicting the enotion 'Joy'

"ef tu Bod rottl tfuru! "
o -] R -]

Objective analysis

Subjective analysis

Subject(l) (Hearing-impaired)

1 2 L 2

Subject(2) (Mearing-impaired)

1 1 1 1

3 2 3 2 3 2 2

Subject(3) (Mormal-Hearing)

1 ] 2 2 1

1 2 3 2 3 2 2

Subject(4) (Normal-Hearing)

1 7 4 2 3 4
subject(5) (Normal-Hearing)
__/—-—\ /\
1 2 2 2 3 2

Subject(6) (Hearing-impaired)
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Sentence(4) depicting the enotion 'Sorrow

"ajo nanag elnak enu Il 1l a"

(bj ective anal ysis

Subj ective anal ysis

Subject(l) (Hearing-impaired)

1 1 8 ; 2 i

N _—'//-\J\
¥ 1 2 & T 2 2 2 3 2 3 2
Subject(2) (Hearing-impaired)

_—_\/-\ ’_/—\—w\/—

4 3 22121 22

Subject(3) (Normal-Hearing)

L 2 2 3

“4//”ﬁ“ﬂu__,//,#- e W S S
1 2 7 S 3 23 22 32322
Subject(4) (Normal=Hearing)
wﬂ;mﬂ——*///# R TN

2 3 23 2 32

Subject(5) (Normal=Hearing)

1 2 3 2 3

B i

2 3 2 3 2 1%

Subject(6) (Hearing-impaired)

232 21 232 121 2 1 22

Subject(7) (Hearing=-impaired)
N\NR‘
1 2 11 2 2 1 23 22 3 2 2 1

Subject(8) (Normal-Hearing)

e

X 2 3 4
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Conpari son of. subjective and objective analysis

of intonation patterns:-

The intonation contours obtained fromboth
obj ective and subjective analysis were conpared.
Anmong the 32 intonation contours conpared, only
13 contours matched for those obtained fromboth
obj ective and subjective analysis, This anounts
to about 40.62%of the data. Pine variations in
pitch levels are better analyzed through objective
analysis. The intelligibility of the sentence
affected the perception of the pitch levels in

subj ective anal ysis; as reported by the judge.

Conparison of intonation patterns of nornal

hearing and hearing - inpaired subjects:-

Sentence 1 Dipicting the enotion 'Anger'.

1. Three normal hearing subjects (subjects 3,4, 5)
and three hearing inpaired subjects (subjects 1, 2, 6)
ended the sentence with a rising pattern and one
normal hearing subject (subject 8) and one hearing

i npai red subject (subject 7) ended the sentence with

a failing pattern.

2. Variationsin pitch levels varied from1l to 3 for
normal hearing subjects and variations in pitch
| evels varied from1 to 2 for hearing inpaired

subj ect s.
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Sentence 2 Depicting the enpotion 'Fear.'

1. Three normal hearing subjects (subjects 3, 5, 8)AND
all hearing inpaired subjects ended the sentence
with a falling pattern and one normal subject
(subject 45 ended the sentence in a rising pattern.
In the case of hearing inpaired subjects, varia-
tions in pitch in the |ast segnent of the sentence

was not present. The pitch was nonot onous.

2. Variations in pitch levels for both norma
hearing and hearing - inpaired subjects varied

over 2 pitch levels, either froml to 2 or 2 to 3.

3. Mre variation in pitch |levels were present over
t he sentence spoken by normals than by hearing -

i mpai red subj ects.

Sentence _3 Depicting the enotion 'Joy'

1. Three normal hearing subjects (subjects 4, 5, 8)
and one hearing —inpaired subject (subject 1
ended the sentence with a rising pattern. One
normal hearing subject (subject 3) and two
hearing inpaired subjects (subjects 6, 7) ended
the sentence with a falling pattern. One hearing
i npai red subject (subject 2) had a nonotonous

pitch throughout the sentence.
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2. Variations in pitch levels for normal hearing
subjects varied from1l to 4 where as for hearing

i npai red subjects it extended from1 to 3.

3. Al normal hearing subject had sharp variations
in the contour. For hearing inpaired subjects,

the variations in the contour were gradual.

Sentence 4 Depicting the enotion 'Sorrow .

1. 3 normal hearing subjects (subjects 3, 4, 8) and
and one hearing inpaired subject (subject 1)
ended the sentence with a rising pattern. One
normal hearing subject (subject 5) and three
hearing inpaired subjects (subjects 2, 6, 7)

ended the sentence with a falling pattern.

2. Variations in pitch levels for normal hearing
subjects varied from1l to 4 and variations in
pitch levels for hearing inpaired subjects varied
over 2 pitch levels either from1l to 2 or from

2 to 3.

Fundanment al frequency used by the subjects:-

The fundanental frequency or habitual pitch of
t he subjects was found out by noting the pitch used
nost often by the speakers. This was noted fromthe
fundanental frequency contours obtained through

obj ective anal ysi s.
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The results are given in the table below.

Subject Fufr;c;lzr:grr]l:ts Norm?p ajorredH earing
(1) 100 Hz Hearing-impaired
(2) 100 Hz Hearing-impaired
(3) 140 Hz Norma Hearing
(4) 134 Hz Norma Hearing
(5) 140 Hz Norma Hearing
(6) 120 Hz Hearing-impaired
(7) 150 Hz Hearing-impaired
(8) 210 Hz Norma Hearing




4.10
The. results of the analysis can lead us to

draw the follow ng inferences: -

1. Variations in pitch levels of hearing - inpaired

subj ects were less than those of normal - hearing

subjects in the present study. This is in line

with the observations of others, (Calvert, 1962,

Hood, 1966, Martony, 1968). They state that deaf

speakers tend to vary the pitch of their voice

| esser than the hearing speakers. The resulting

speech of the deaf has been described as fl at

or nonot onous.

2. Hearing inpaired subjects did not have the sane

rise and fall pattern as normal hearing subjects

in the present study.

Sorenson (1974) has stated that a particul ar
problemin case of deaf speakers is that of in-app-
ropriate or insufficient pitch change at the end of

a sentence.

3. The duration over which the speech segnent
ext ended was nore in case of hearing inpaired
subjects than in the case of normal hearing
subjects. It is probably due to this, the
variations in intonation patterns tended to be

nore gradual in hearing inpaired subjects and
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not as sharp as in case of normal hearing subjects.

Owi ng to above inferences, the hypothesis
that "there is no difference in the intonation
patterns used by normal hearing and hearing inp-
aired subjecrs” was rejected, withinthe limts

of this study.



CHAPTER'S
SMMARY AND CONCLUSONS

The purpose of this study was to anal yse and
conpare the intonation patterns of normal - hearing

and hearing - inpaired subjects.

For this purpose two sinple stories in Kannada-
1. Simha mattu ili and 2. Kage mattu nari were
chosen. Each of these stories depicted two primary
enotions - fear and anger and joy and sorrow respec-
tively. This was done to depict themin context.
The stories were witten down in a spoken form

| anguage, as if they were being narrated to sonebody.

Pour normal hearing subjects and four hearing
i npai red subjects in an age range of 12 - 16 years
were selected for the study. They conprised of
four females and four mal es, who could speak in

sentences and were native speakers of kannada.

The subjects were instructed to read through
the stories as if they were narrating it to sonebody
Before recording the speech sanple, the subjects were

asked to go through the stories once.

The speech sanples were recorded in the spool
tape of the four track, 'Unher tape recorder' at a
t ape speed of 71/2 | ps. Later, only the four sentences

depicting the four primary enotions, said by each
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ease were segnented fromthe rest of the speech

sanple. These were taken up for anal ysis.

Bot h subj ective and objective analysis of the
data were carried out. During subjective analysis,
a native speaker of kannada marked by the intonation
pattern of the sentences according to the pitch
| evel s he perceived. This gave the pitch variation
in each sentenced Here pitch |levels used were from
1 tod4, with 1 corresponding to lowpitch, 2 to
md pitch level, 3 to high pitch, and 4 to extra

hi gh pitch | evel

For the purpose of objective analysis, the
foll owi ng equi pnent were used: -
1. Spool tape recorder,
2. Digi-pitch or pitch anal yzer
3. Measuring anplifier (Bruel and Kjaer) and

4. Level recorder (Bruel and Kjaer ).

The speech sanple fromthe tape was fed to the
pitch anal yzer which analyzed the data in terras of
fundanmental frequency contours which is considered
as the main carrier of intonation patterns. The
output of the pitch analyzer was fed to the measuring
anplifier and in turn to the |evel recorder where the
fundanental frequency contours were recorded on the

| evel recorder paper.
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For the purpose of obtaining a scale for the
fundamental frequency, the follow ng equi pnment were

used:

-

Beat frequency oscillator (Bruel and Kjaer),
Pitch anal yzer

Measuring anplifier (Bruel and Kjaer) and

SN

Level Recorder (Bruel and Kjaer).

Tones of different frequencies were fed from
t he beat frequency oscillator to the pitch analyzer.
The output fromthis was again fed to nmeasuring
anplifier and then into the level recorder. The
different frequencies in the range of 100 Hz to
600 Hz were marked on the |evel recorder paper to

obtain a scale for fundamental frequency.

The each fundanmental frequency contour
obt ai ned for each sentence fromevery subject was
marked in terras of the fundamental frequency

according to the scal e obtained.

The range of 100 Hz to 400 Hz was divided into
four pitch levels of 1 to 4 respectively for the
pur pose of conparing the results of subjective and
obj ective anal ysis, viz:

loo Hz to 140 Hz

1 or lowpitch

1.41HZ to 200 Hz

2 or md pitch.



200 Hz to 300 Hz

3 or high pitch.
300 Hz to 400 Hz

4 or extra high pitch,

Usi ng the above scal e fundanental frequency or
i ntonati on contours obtained from objective and sub-
jective analysis were marked in terns of pitch | evels,
1 to 4, which enabled the conparison between into-
nati on contours obtained from nornmal hearing and

hearing inpaired subjects.

The intonation contours of normal hearing and
hearing inpaired subjects were conpared to test the
foll ow ng "hypot hesis" that "There is no difference
in the intonation patterns of normal hearing and

hearing inpaired subjects.”

The anal ysis and conparison of the results |ed
to the follow ng inferences, rejecting the hypothesis

withinthe limts of the present study.

1. Variations in pitch levels of hearing inpaired
subjects were less than that of normal hearing

subj ect s.

2. Haring - inpaired subjects did not have the sane

rise and fall patterns as normal hearing subjects.

3. In the present study the duration over which the

speech segnent extended, was nore in case of
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hearing subjects. It is probably due to this, the
variation in intonation patterns tended to be nore
gjradual in hearing - inpaired subjects and not as

sharp in the ease of normal hearing subjects.

Limtations:-
1) Intonation patterns of only 4 normal hearing &
2) 4 hearing inmpaired children were studied and

conpar ed,

2) The: speech samples were recorded in an experi -

mental situation.

3) The amount of data collected fromeach subject
was limted. Hence, the inferences drawn in the

present study cannot be easily generalized.

Reconmmendati ons: -

1) Intonation patterns of a |arge number of normal
hearing and hearing - inpaired children needs to
be studied.

2) The speech sanples are to be collected in real

life sttuation.

3) Mre data is needed fromeach subject to draw

generalized inferences.
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| nplications of the study:

1)

2)

It can give an understanding of the differences
in intonation patterns used by hearing and
hearing inpaired individuals. That is, it can
tell us, at best ina limted way, about the role

of hearing in intonation,

It can give: an understandi ng about the inportance
of intonation in Speech and Language; hence can be
used to stress the need for teaching intonation
whi |l e teaching speech and | anguage to hearing -

i mpai red i ndividual s.
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APPEND! X
The 2 stories used to elicit speech sanples fromthe

subj ect s.

1. SImha maeu IlI

Oord Sala SImha malkondI€u, Ega ond IlI bandu

0
aBar mal mele Odadakefuru madbu. SImhake Sumba sIt
[+] o -] o

banBu IlIn hIdkond hel€u - "e nInn3n €IH® hakbIdeIn
(-0 ] -] &

nodu". aga T1IgehgdrIke agl "SImha n3nn3n bItbIdppa,
WU — O

nIg kafta barf®ag nan KandI®a sahaja madérnI®, 3néa
00 [+]

hel®u. SImha hogll 3nfa bIdéu. Inord BIna SImha
(-] -]
balclI sIk hakondbIdeu., ag I1lI bardu balenela
o0 -]

kade®d® hakI SImhan bIdIséu,
[-]

Transl ation of the above story;~

The lion and the rat: -

Ohce a lion was sleeping. At that tine -a rat
started running on its body. The lion got very angry.
It caught hold of the rat and said, "I will eat you up."
The rat got scared and said, "Please |let ne go: when
you;, are in troqble, | will defenitely help you." Then
the lionlet it go. One day the lion was caught in a

net. Then the rat tore the net and set the [ion free.



2. Kage maeu narl

ond ¥Ina Kagege Oumba hasIva gI€u. adakks OAS

rottI tfur sIkéu. Kage adan nodI, "eftu Bod rottI
(-0 -] -] Q -] - -]

tfurus" 3nea }?uJ‘I j;gI ba jal katjkoroléu mardd mele hogl
kuekondeu. Idan HO?I orid narl- "a rottl tfuru nanag
beku" 3nea arﬁkoz;lczu marad k31.ag baneu, k;gen no%I._
"kage radja nin e"ff tfznag hgcii helel ja nanagorid h'?a'§
hs%e]: jaz?" 3n@a ke%.ﬁu- Kage djambadInda djor'é'gI bal
©3g38u- ‘k& - ka' 3nea kuglu. ®ag rottl tfuru k3 lag
bIOy. narr adan eogond od hojidu. K-i;g'E- Yajo nanag

¢ ©©

©Inak enu Illa," 3n®a alak furu madeu.
(-] -]

The Crow and the Fox

One day a crowwas very hungry. It found a
pi ece of bread. The crow felt very happy. It
said, "Wt a big piece of bread!'" and happily took
it and sat on a tree. A fox sawthis and thought,
"1 shoul d take that piece of bread,” and went near
the tree. He asked the crow, "You sing very well.
WI1l you please sing a song for ne?" The crowwas
flattered. |t opened its nouth and start calling
"Ka - Ka" loudly. The bread piece fell down.
The fox took it and ran away. The crowfelt very

sad and said/ "I don't have anything to eat,"

and started crying.



