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CHAPTER |

| NTRCDUCTI ON
"Speech, |ike many ot her behaviours, is occasionally
produced, by all speakers with hesitations, interruptions,

prolongations and repetitions. These disruptions in the
fluent or forward flow of ongoing speech behaviour are
termed disfluency and their frequency, duration, type, and
severity vary greatly from person to person and from one
speaking situation to another. Sone of t hese speech
di sfluencies, particularly those which involve wthin word
di sruptions such as sound or syllable repetitions, are nost
apt to be classified or judged by listeners as Stuttering"
(Boehm er, 1958; Schiavetti, 1975; WIllians and Kent, 1958;
Zebrowski and Conture, 1989).

Definitions of stuttering continue to evolve wth
the theories and the abilities to nmeasure various aspects of
t he di sorder. Traditionally, nost definitions are
descriptions of behaviours. They are typically presented as
conprehensive list of behaviours that are comobn to al
stutterers and that differentiate stuttering from nornal
speech. These descriptions of verbal behaviour associated
with stuttering which are included in nost of t he
definitions are: involuntary repetitions and prol ongations.

For exanple, Stuttering is defined in the International



Classification of Diseases as "disorders in the rhythm of
speech, in which the individual knows precisely what he
wi shes to say, but at the tinme is unable to say it because
of an involuntary, repetitive prolongation or cessation of a

sound" (WHO 1977).

A descriptive definition of stuttering which is
w dely accepted was given by Wngate in 1964. He describes

the term 'stuttering® as:

“I(a) Disruption in the fluency of verbal expression which
is (b) characterized by involuntary, audible or silent,
repetitions or prolongations in the utternace of short
speech el enents, nanely; sounds, syllables and words of one

syl | abl e.

1. Sonetimes the disruptions are (e) acconpanied by
accessory activities involving the speech apparatus, related
or unrelated body structures, or st er eot yped speech

utterances.

I11. Also, there are not infrequently (f) indications or
report of the presence of an enotional state, ranging froma
general condition of ‘'excitenent' or ‘'tension' to nore
specific enptions, (g) The imediate source of stuttering is
sonme incoordination expressed in the peripheral speech
mechani sns; the ultinmate cause is presently unknown and may

be conpl ex or conpound".



Earlier trends were to approach stuttering as a
pat hognom c nonolith inspite of diversity in stuttering
mani festations. Increasingly this trend has changed and
stuttering is no longer viewed as a unitary disorder, there
exists a need to identify conponents that affect a «child' s/
adult's threshold for fluency. |In recent years as the
prom ses of behavioural and other explanations has becone
less attractive, interest in the notoric and |linguistic

phenonmenon has reawakened.

Systematic enquiry into the speech producti on
abilities of stutterers started alnost 50 years ago. The
inmpetus for this experinentation came from the genera
theory that stutterers were sonehow physiologically inferior
to normal -speaking people. This inferiority, expressing
itself through one or another conponent of the speech act,
supposedl y caused stuttering. Therefore, by focussing on
such dependent variables as the locus and nature of
stutterers' speech  Dbreat hing, stutterers' | ar yngeal
activity, and rate of rapid, repetitive articulatory
novenment, researchers hoped to delineate sonme significant
physi ol ogi cal deviation that would lead to the identifica-
tionof theunderlying cause of stuttering. The nunerous
studi esof stutterers' speechproductionabilities

t hat were conducted included the best measuring tools and

experi nment al



procedures available at the tine. Since at that tine, these
devices and nethodologies were primtive and not very
sensitive, only neagre or inconsistent differences were

detected between the stutterers and the normal s tested.

The advent of new techniques of studying speech
behaviour triggered off a nunber of investigations of
stutterers' speech production abilities based on objective
physi ol ogi c, aerodynam c and acoustic studies of stutterers
habi tual speech patterns. Results of these investigations
indicated that the stutterings produced by stutterers
involved typically abnormal events in the respiratory,
phonatory and articulatory systens as well as breakdowns in

the coordinations of these systens.

One of the nost recent concept in the research about
stuttering was given by Wngate in 1980. Wngate's view of
stuttering mght be termed a defect in prosodic transition
to stressed syllables. "Prosodic" refers to various
suprasegnental features such as juncture, I ntonation
patterns and stress (or accent) changes which cut across
typi cal phonetic segnents. "Transition" defect inplies that

stuttering is a problem of novenent between sounds rather

than stuttering "on" a sound. "To" neans that the problemin
stuttering occurs in transitions towards - not away from -

the next sound. "Stressed syllable" refers to the fact that



stuttering is nost inevitably associated wth syllable
production notably in production of the vowel in each
syllable. Vowels carry considerably nobre acoustic energy
t han consonants, and the primary source of that acoustic
energy is phonation. Furthernore, the effort required for
vowel production is magnified in stressed syllables and

these syllables are nost likely to be stuttered.

It appears that the stuttering locus is a function
of linguistic stress. The results of Bergmann's (1986) study
i ndi cated that stutterers showed significantly nor e
di sfl uencies on the accented words than on the sanme words
not being accented and all subjects stuttered drastically

| ess at unstressed syllables than on stressed syll abl es.

Several variables effect changes on stress, the nost
prom nent of which are pitch, intensity and duration. On the
basis of clinical observations, Scripture (1925), Travis
(1927) put forth the hypothesis that the speech  of
stutterers is "nonotonous"” in the sense that it exhibits
reduced pitch wvariability even in epi sodes free of
stuttering. Von Essen (1939) and Fernau Horn (1973) also
viewed stuttering synptonatol ogy as characterized by
nonotony of speech nelody. Luschinger views that this
reduced pitch range was attributable to sone form of

neur opat hol ogi cal defects. A few studies have ained at



investigating the prosodic features of stutterers speech
before and after therapy. Franken, Boves, Peters and
Webster (1991) reported nar r ower Fo range, snoot h
anpl i tude envel ope, |engthened duration of the wutterances
and intensity variations at unexpect ed pl aces. The
investigators opined that the post-therapy speech of the
stutterers lacked variation in pr osody and sounded

nmonot onous.

However, some studies denonstrate no significant
di fferences between the nmean and range of F, of stutterers
and normals (Schmtt and Cooper, 1978,; Hori i, 1975;
Bergmann, 1984). The results of these studies are equivoca
and further investigations are required to strengthen the

prosodi c theory.

In this context, the present study was planned. It
ains at investigating the prosodic aspects (specifically
focussed on intonation) in the speech of stutterers before
and after therapy. Specifically the intonation patterns on
different sentences depicting varying enotions as recorded

before and after therapy are investigated.



CHAPTER | |
REVI EW OF LI TERATURE

Stuttering which is a disorder showi ng disruption in
the undulating flow of speech has 1long since attracted
consi derable interest. Over a span of nmany vyears, various
researches have putforth a nultitude of theories to explain

stuttering.

Dal ton and Hardcastle (1977) sunmarized the various
theories of stuttering under t he headi ngs "organic"
including sone of the possible physical or constitutiona
factors. "Psychogenic" where personality traits and
particularly neurotic features are given nost inportance;
"Learned behaviour” in which anticipation, conflict and
rei nforcenment are seen as the key factors and "eval uational”

where the diagnosis of the parents play a major role.

O late, there is a shift fromthe belief in "the
cause" of stuttering to "causes" of stuttering. The disorder
has not devel oped froma sinple cause, but as the result of
a conplex interrelationship between many factors (Andrews

and Harris, 1964).

One of the nost recent investigations concerning the
cause and nature of stuttering enphasize the role of prosody

in stuttering. The view of stuttering as a defect involving



prosody was put forth by Wngate (1976) who described it as
"a prosodic defect manifested as an intermttent disorder of
actualizing stress increase". Thus, according to him
stuttering is a defect in the transition to stressed

syl | abl es.

Further research suggested the significance of
verbal stress in stuttering. Hejna (1972) attenpted to
investigate the relationship between accent/stress and
stuttering during spontaneous speech. In this investigation,
using spontaneous speech of 18 stutterers, stuttering
occurrences on accented and unaccent ed syl | abl es of
pol ysyl | abic words were conpared to the frequency of such
syllables in the subjects' total verbal output. Statistica
analysis revealed greater than expected stuttering on
unaccented syllables. The findings were significant at 1%
level and it was hypothesized that decreased nuscle tonus
required for accented syllables mght account for these

findi ngs.

The question of loci and distribution of stutter
events related to grammar or to prosody, i.e., t he
i mportance of stress/granmatical features has fascinated
researchers since Brown's early work (1937, 1938, 1945). In
his publications, Browmn identified the followng factors

associated with the occurrence of stuttering - initial sound



(consonant vs vowel), word length, sentence position,
grammati cal class, word onset and word accent. Studies that
followed revealed a high coincidence of stuttering events
with words that are less famliar and with syllablesthat are

stressed (Wngate, 1984; Prins, Hubbard and Krause, 1991).

Various studies have been undertaken to investigate
the role of prosody/grammar in stuttering. Bergmann (1986)
conducted an investigation to provide enpirical evidence for
the prosodi c disturbance hypothesis of stuttering. 1In the
first study, the stuttering frequency at the loci of centra
accentuation was exam ned. The appropriate accent patterns
were varied by the use of different context questions so
that the sentence accent fell on two different words of the
sane sentence. A highly significant difference in stuttering
frequency between accented and not accented words was found.
This was independent of the overall stuttering frequency.
Al the stutterers showed significantly nore disfluencies
on the accented words than on the sanme words not being

accent ed.

In the second experinment conducted by Bergmann in
the sane year (1986), the predom nance of stressed syllables
for stuttering incidence was examned. A poemw th a regular
netre (ianmbic) was used for the material. Subjects were 13

adult male stutterers (with noderate and noderate to severe



stuttering) and six non-stutterers. Results showed that a
significant difference could be confirned; all subjects
stuttered drastically less at unstressed syllables than at
stressed syllables. These results strongly confirned
Wngate's hypothesis that stuttering incidence is predom -

nantly | ocated on stressed syl ables.

These findings are refuted by one of the nobst recent
i nvestigations by Hubbar d and Prins (1994). They
investigated the effects of word frequency and syllabic
stress patterns on stuttering frequency. This was eval uated
using specially designed sentences read orally by 10 adult
stutterers and 10 adult non-stutterers. Results revealed
statistically significant di fferences on r ank or der
correlation in stuttering frequency between sentences wth
high and | ow frequency words but not between sentences wth

regular and irregular stress patterns.

But this <could be explained based on Wngate's
hypot hesis (1984, 1988) who enphasized the wunique role of
syllabic stress, maintaining that the stutterers' problens
in actualizing stress <can account for the stuttering
tendency to occur early in sentences, on major parts of

speech and on | onger, accented words.

So, it can be concluded that stuttering locus is

clearly a function of linguistic stress; it occurs alnost

10



exclusively in associ ation W th stressed syl | abl es.
Li ngui stics stress is expressed through phonatory changes;
the locus of the stress expression is in the syllable
nucleus and the syllable nucleus is alnost invariably a

vowel .

In identifying stuttering as a transition failure,
the transition in focus is the novenent into a stressed
vowel, i.e. the activity necessary to "develop” a stressed
vowel . Sonetines the required transition is froma position
of rest (as when a word begins with a vowel); nore often it
is a novenent from another speech gesture (as when a word
begins with a consonant). A linkage to segnental effects in
stuttering may lie in the fact that stressed syllables and
stressed vowels in particular require nore precise phonatory

and articulatory coordination.

There are several variables involved in effecting
changes in stress, the nost promnent of which are pitch,
intensity and duration. So, researchers have hypothesized
that stress is not the only prosodic vari abl e t hat
is affected in stutterers. On the basis of clinica
observations, Scripture (1925) and Travis (1927) put forth
t he hypothesis that the speech of stutterers is "nonotonous”
in the sense that it exhibits reduced pitch variability even

in episodes free of stuttering.



Von Essen (1939) and Fernau-Horn (1973) in another
study viewed stuttering synptomatol ogy as characterized by
nonot ony of speech nel ody. Luschinger and others concluded
that the stutterers' reduced pitch range was attributable to
some form of neuropathol ogical defect. Contradicting this
view point, Schilling (1962) found no difference between
sutterers and non-stutterers wth respect to nean and range

O Fo.

Recently, a nunber of studies conducted wth
sophi sti cated i nstrunent ati on have denonstrat ed t hat
stutterers generally do not differ significantly from other
speakers in the nmean and range of F, . One such investigation
was conducted by Schmtt and Cooper (1978). The purpose of
this investigation was to determ ne i f | i ngui stic
differences exist between stuttering and non-stuttering
speakers in terns of nean F, of the voice during ora
readi ng. The subjects included 12 nmale stutterers and 12
mal e non-stutterers ranging from 7-12 years of age. Al
stutterers had been undergoing therapy for the past one
year. Al the stutterers had mld-noderate stuttering (based
on stuttering frequency estinmate) and the non-stutterers
were chosen on the basis of teacher recommendations. The
stutterers and non-stutterers were paired based on age,

hei ght, weight and race. The subjects were required to read



and re-read nine sentences aloud till they were instructed
to stop. This was based on Bloodstein's (1975) observation
that with regard to the adaptation effect, nobst of the
reduction in stuttering that occurs in the respective ora
readi ngs of the sane passage will be evident by the fifth
reading. Horii (1975) noted that by selecting the sane
sentence for all speakers rather than voice sanples of
equi val ent duration without respect to |Ilinguistic content,
the magnitude of errors in estimating passage F, neans was
significantly reduced. The recordings were then transferred
to the visicorder oscillograph to obtain a gr aphi c
representation of the speech sanpl e. The par anet ers
obt ai ned/ neasured included (a) Man Fy,, (b) Lowest F ,
(c) Hghest F, (d) Range of F, of speech during oral
reading. The results did not reveal any consistent pattern
difference between stutterers and non-stutterers Wi th

respect to the above paraneters.

Statistically there was no significant difference
between the stutterers and non-stutterers. Only two of the
stutterers showed greater values for all the paraneters than

t hose of the nmtched nonstutterers.

In contrast, another study done by Healey (1982) to
nmeasure certain paraneters of the speaking fundanenta

frequency patterns associated wth stutterers' fl uent

13



production of speech revealed a significant difference
between the speech of stutterers and non-stutterers in terns
of pitch range. A total of 20 subjects participated in
the study (10 adult nale stutterers and 10 adult nmale non-
stutterers). The group were within age range of 16-52 years.
The stutterers were «classified as havi ng m | d- severe
stuttering on the lowa scale for rating stuttering severity.
The subjects were required to produce sentence |ength
declarative and interrogative utterances. These were

designed so that they contained (1) enotionally neutra

stimulus itenms; (2) all voiced consonants to allow for
the fewest possible segnental SFF  perturbations; and
(3) nonosyllabic words SO t hat wor d | evel stress

perturbations were di m nished.

Anal ysis of the waveform data fromthe experinenta
utterances in terns of nean SFF, nean rate of frequency
change, nean nunber of frequency shifts and range of
frequencies revealed that t here was no significant
difference between the groups for t he first t hree
paraneters. But it was observed that the nonstutterers
produced a significantly greater range of frequencies than

the stutterers in both utterances.

The findings of this study are in general agreenent

with the results of previous investigations (Travis, 1927,

14



Bryngel son, 1932; Adans, 1955; Schilling and Goel er, 1961,
Luschinger and Dubois, 1963; Lechner, 1979; Ram g and
Adams, 1981). These wearlier investigations derived pitch
variability data from a variety of speech contexts and
conditions (eg. sustained vowels, sinmpl e decl arative
sentences, reading passages, speech produced in highly

enotional conditions and in the presence of novel stinuli).

Attenpt has been also made to investigate the VOIs
and Fundanental frequency contours of stutterers and non-
stutterers by Gutkin and Healey (1984). Subjects included
10 male stutterers and 10 nrale normal speakers and the
test stimuli consisted of 2 lists of nine nonosyllabic
utterances. One test syllable list <consisted of three
voi cel ess stops consonants (p/t/k) whereas t he ot her
contai ned voiced stops (b/d/g). Each stop consonant was
produced with the vowels (/i/ [/a/ and /u/). Al the
syllables were placed within a carrier phrase in order to
rule out differences in terns of speech rate and phonetic
stress patterns between and wthin subject groups. The
subjects were required to read the word Ilists in their

normal conversational rate and manner.

VOT neasures were obtained on w de-band spectrograns
and four features of F, contours were extracted (a) Avg. Fo
at vowel onset, (b) average vowel Fy, (c) the speed of F

change and (d) range of F, change.

15



Results showed that the stutterers have

(i) longer nmean VOIs than normal speakers for
voi cel ess and voi ced stops.

(ii) Larger mean values for all the four paraneters
related to Fo contours than normal speakers.

(ii1) Statistically no significant difference for VOT,
onset of Fy, Avg. vowel Fy, and speed of F, change between
stutterers and nornmal speakers (for voicel ess stops).

(iv) Significant difference fromnormals for range of
Fo for voiceless stops (mean range for stutterers - 26 Hz;

non-stutterers - 18-23 Hz).

(v) No significant difference for Fy contours for

voi ced stops.

(vi) Significant difference in VOIs of stutterers and

non-stutterers for voiced stops.

From all the above findings, they concluded that
there are greater differences between stutterers and non-
stutterers when neasures of fluency are taken at the

beginning rather than in the mddle of the carrier phrase.

Van Ri per (1982) agreed with the original findings
of scripture (1925) in describing stutterers' speech as

bei ng nonot onous.

A study was done by Bergmann (1984) on German

speaking stutterers ranging in age from 20-54 years in order



to exam ne sone aspects of timng irregularities in the
speech of a stutterer at a suprasegnental |evel and
i nvestigate the nonotony hypothesis. This was done using
short sentences that were spoken in response to questions

asked by the experinenter.

In order to investigate the nonotony hypothesis, the
fundamental frequency production was analyzed. The results
showed a lack of significant differences between stutterers
and non-stutterers when F, was objectively analyzed. Also,
it was found that the stutterers were generally able to
realize the prosodic features to the sane extent as nornally
fluent speakers. Another experinment was done by the same
author wherein they studied the aspect that stuttering
location is related to stressed syllables to check that
aspect of Wngate's (1976) prosodic disturbance hypothesis.
The stuttering frequency was conpared in two reading tasks:
a fable and a poem Results showed that in segnments free of
di sfluencies taken from both the tasks, there were no
significant differences between the nean Fo and Fo
variability of stutterers and non-stutterers with respect to
the analysis of overall stuttering frequency. A highly
significant difference was found between the two different
prosodic structures with less stuttering on the poem as

expected. Also, it was found that the subjects stuttered

17



| ess on unstressed syllable than on stressed syllables.

These findings again strongly support Wngate's hypothesis.

A few studies have aimed at investigating the
prosodic features of stutterers' speech before and after
t herapy. These studies were based on the assunption that the
speech of stutterers sounds |ess natural after therapy since

there are | esser prosodic variations after therapy.

Stuttering therapy procedures such as rhyt hm c
(Brady) or prolonged speech (CGoldianond, 1965) have been
criticized because after therapy the subject may speak
fluently but also abnormally (Boehmer, 1970; Van Ri per,
1971, 1973; Sheehan, 1975). In recent years sone therapy
programnms enpl oying rhythm c/prol onged speech have endeavored
to solve this problem by incorporating procedures to shape
these speech patterns into "normal" speech (ol dianond,
1965; Ingham Andrews and Wnkler, 1972; Perkins, 1973a;
| ngham and Andrews, 1973). These procedures have for the
nost part provided the stutterer a conbination of sustained
fluency and speech-rate control. However, research designed
to assess whether normal fluency has been achieved in these

progranms has been rare.

One study which was ained at assessing the nornalcy

of speech behaviour was conducted by Ingham and Packman

18



(1978). This study included nine stutterers and nine
normally fluent speakers, matched for age and sex as
subjects. The stutterers (seven males and two fenales)
ranged in age from 13-24 years. They were undergoing a token
econony speech stuttering therapy program that incorporated

a prolonged speech procedure.

Subj ects were recorded for 10 m nutes while conversing
with another person. A 1-mnute speech sanple, free of
identifying content was selected fromthe first 5 mnutes of
the recording. Each sanple was judged as stutter-free by two
clinicians. The judges were required to use three scales to
judge normalcy: a prosody scale, a rate scale and a fluency
scal e. The judges consisting of students (none was speech
| anguage pat hol ogy student) were required to judge 1 mnute

speech sanples from stutterers and non-stutterers.

The prosody scale required |listeners to j udge
each sanple as either (1) exceptional ly nonot onous,
(2) nmonotonous, (3) expressive or (4) exceptional ly
expressive. Simlarly a rate scale, fluency scale, natural/
unnatural and stutterer/normal judgenents were obtained from

different group of listeners.

For conparison, the Mann-Wiitney 'U test with a two

tailed test of significance was used and it was found that

19



of the five judgenent scales, only normal/stutterer scale
resulted in significant differences between the two groups
with the stuttering sanples receiving fewer "normal" speaker
judgenents. This suggests that although the stutterers in
this study achieved speech that resenbled normal speech in a
nunber of ways, their speech still retained features that

caused listeners not to regard them as normal speakers.

One of the nost popul ar studies on prosodic features
of stutterers after therapy was by Franken, Boves, Peters
and Webster (1991). In their study, four severe nale
stutterers (nmean age 32.4) were recorded before and just
after followwng a Dutch adaptation of the Precision Fluency
shapi ng program (Wbster, 1974). In both conditions, they
produced 20 utterances one at a time and the sane were

produced by two non-stutterers.

Both perceptual and acoustic analysis were done.
Perceptual analysis required two clinicians to judge the
utterances as fluent or not fluent. Acoustic analysis
consi sted of inspection of displays of the oscillogram the

Fo -contour and the anplitude envel ope.

The followi ng features were observed during acoustic
anal ysis of the post-therapy utterances:
a. a nuch narrower F, range and a snoot her anplitude

envel ope

20



b. lengthened overall duration of the utterances

c. prolonged VOIs

d. narrower range of anplitude envel ope

e. occurrence of intensity variation at unexpected

pl aces.

When the trained expert raters who were not informed
of the identity of the speakers, made perceptual judgenents
of the 20 utterances of the stutterers and non-stutterers,
it was found that the post-therapy speech of all four
stutterers contained traces of the therapy speech targets
such as:

a. gentle voice onsets and extrenely controll ed

b. phonatory behavi our

c. reduced coarticul ation

d. overall reduced rate

These findings have been summarized by saying that
the post-therapy speech of the four stutterers |acked

variation in prosody and sounded nonotonous.

The review indicates equivocal view on the prosodic
features of stutterers. The present st udy ai ns to
investigate the prosodic features of stutterers before and

after therapy and conpare it with nornals.



22

CHAPTER | | |
METHODOL OGY

The nethodol ogy consists of two parts:

A. Acoustic task

B. Perceptua

A. Acoustic task

t ask

i. Subjects: Ten adult male stutterers served subj ect s
for the investigation. The stutterers were selected based
on the diagnosis made by an experienced speech |anguage
pat hol ogi st, the details of which are provided in
Table 1I.
% dysf |l uenci es
Subj ects| Sex | Age Nunber of Techni que
in Before After sessi ons
years | therapy therapy | (practice
in hours)
S M | 23 18. 47 2.38 20 (80) Modi fi ed
! air flow
s, M | 18 36. 67 3.33 5 (20) Modi fi ed
air flow
M | 19 30 0 9 (36) Prol ongati on
s, M | 17 2.6 0 18 (72) Modi i ed
air flow
S M| 25 |31 0 8 (32) Mbdi fi ed
S air flow
> M | 29 11.8 0 15 (6) Prol ongati on
and finger-
Se t hunb
opposi ng
M | 25 26. 08 14.8 11 (44) Modi fi ed
air flow
M | 25 11.5 6.18 12 (48) Prol ongati on
M | 19 12.0 4.0 10 (40) Prol ongati on
S, M | 25 40.5 16. 7 10 (40) Prol ongati on
Table |: Subject details
Sg
So




ii. Material: Test material consisted of ten sentences in
Kannada uttered by a normal speaker. The sentences were
expressive of eight different enbtions such as anger,
conmand, sarcasm question, request, surprise-question,
statenent and surprise-statenment. The sentences consisted of
two statenments and two commands apart fromone sentence in
each of the other enotions. These sentences were witten one
each on a card with the intended enotion, on the top right
hand side of the card. These were visually presented to a
47-year old Kannada speaking normal female. She was
instructed to utter the sentences in the intended enotion
into a mcrophone placed at a distance of 10 cns from the
mouth. All the sentences were played back to the speaker and
if she felt that she had not wuttered in the intended
enotion, she could repeat it. After this process, all the
sentences were audio-recorded which formed the material for
acoustic analysis. The sentences with the intended enotions

are in Table I1.
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Test sentences Enoti on

1. na:nu pusaaka o:d%ge St at enent

2. kurci :nalli ku:tko Conmand

3. a:haha: e:nu kri:na:gidyo: Sar casm

4. sval pa sunnihtiya:? " Anger

5. pa:tha bari%ya Question

6. di:pa ha: ki sval pa Request

7. sasi: duddilde: ho:tlalli tindna Surprise question

8. u:;a: %uhau:runkilofni:tarnozgaglan%e Sur pri se

st at ement

9. janaru no:ta no:di manege: ho:dru St at enent
10. i: pustaka:nalli tegididu " Command
Table 11: Material used for the study

Met hod

The subjects were seated in a quiet

envi ronnent and

were expl ained about the task. They had to listen to each of

t he sentences spoken by the nornal

speaker

and then repeat

it wwth the same intonation pattern into a mcrophone kept

at

audi o recorded onto an audi o cassette.

a distance of 10 cns fromtheir

nout h.

Thi s

All these were

procedure was

repeated with the sanme group of stutterers before and after

they underwent therapy for stuttering.
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iv. Analysis
In order to conpare the prosody of stutterers
speech with that of non-stutterers, the followng acoustic

anal ysis was perforned.

The recorded sentences were transferred to the
conputer nenory with a 12 bit A/D converter at 16000 Hz
sanpling rate. The programmes ANALYSIS and F, EDI T devel oped
by the Voice and Speech Systens, Bangalore were wused to

extract the follow ng paraneters.

a. Fundanental frequency paraneters

(i) Mean fundanental frequency: It refers to the
average Fy
(ii) Maximum (absolute) fundamental frequency: It

refers to the peak Fy
(iii) Absolute mninmum fundanental frequency: It
refers to the |owest Fo.
(iv) Absolute range of fundanental frequency: It
refers to the difference between maxinum and
m ni mumF, .

(v) Effective maximum fundanental frequency: It
refers to the maximum Fy in the remaining 90%
that is nmeasured after truncating the upper and
| oner 5%

(vi) FEfective mninum fundanental frequency: It

refers to the mninmum F, in the remaining 90%



that is nmeasured after truncating the upper and
| oner 5%
(vii) Effective range of fundanental frequency: It
refers to the difference between effective
maxi mum Fo and effective mnimumF, .
(viii) Psigma Fo: It refers to the standard deviation

of the Fy val ue.

b. Intensity paraneters

(i) Mean intensity: It refers to the average
intensity,
(ii) Absolute maximumintensity: It refers to the

peak intensity,
(iii) Absolute mninmumintensity: It refers to the
| onest intensity.
(iv) Intensity range: It refers to the difference
bet ween the highest and |owest intensities.
c. Tenporal paraneter
Sentence duration: It refers to the total duration
for which the utterance was spoken.
d. Voicing paraneters
(i) %voiced
(ii) %unvoiced
The above paraneters were obtained for all the ten
sentences for all the speakers (nodel and the stutterers

before and after therapy).
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Statistical analysis

The data was tabul ated. The Fp, Absolute mnimumF ,
Absol ute Maxi mumF, , Effective maxi num Fy, Effective m ni nrum
Fo, MaximumF,, Mnimum F; were scal ed, i.e. the |owest
anong the neasure for each subject was the reference and the
ot her values were calculated with reference to this. Sign
was al so considered. T-test was used for conparison of the
acoustic paraneters of nodel, pre- and post - t her apy
utterances in order to evaluate the presence of any
significant difference.
B. Perceptual task
Material: Using the tape transfer mechani sm each sentence as
uttered by the nodel was recorded which was followed by the
sane sentence as uttered by the stutterer before and after
t herapy. Thus, for each subject, the ten nodel sentences
were followed by the sane sentences as uttered by the
stutterer before therapy and the nodel sentences again
followed by the sane sentences as uttered by the stutterer
after therapy. These were transferred and audi o recorded. In
total, for ten subjects, 200 sentences were audio-recorded

which forned the materi al.

Subj ects: Three trained listeners, who were studying the
Master's course in speech and hearing in the age range of

20- 25 years served as subjects.
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Met hod: The subjects were instructed to listen to the
cassette and were to indicate whether the sentences as
uttered by the stutterer sounded simlar/dissimlar to the
nodel in terns of the intonation patterns. If simlar, they
were to mark it by the letter 'S and if not, by the letter

"D on the response sheet provided.

Anal ysi s

The percent sane/different was conputed for each
subject and for each sentence, Correlations were obtained to
conpare the perceptual analysis of the nodel utterances wth
the sanples of the stutterers' wutterances before and after

t her apy.



(s, BTON) 37N2LNas HINN0d 3HL Y04 d3

9

NivLg0 W¥04IMM 'YW FUNDTA

LEE P L

i

# 33348

,\....\\.;.I...lff»a

hidt

4
Farat

pa3104
: jaqe]

£
o
v

s 3 N

19°8 L :
Ba'z bs | W j
ge'g  he __J , |

=N
3¢3

ars sueay §
91dS1q




20

BI3104
BELLE

i1

ETa00W)3oNaLNIS HIHDIZ 3HL VYod TINWIZO WH043nyM - "W 39001y 7

H kil 4
e g i P ; L
w" f!:(_k S j Nl .,“.ﬁ.llj..j..\_. el et

% JL,.});A m.w“ H

s

=

AU14S

ig

e
=3
RE

it

Fa
ratn)

i

)

L&



———— - ———————

A

B3 OnUR
: joge]

1
0s
f10

ES3EPOVISSN

g

qaNIYLd0 WYGdanyMm 'y 3unhd

(Advre3HL 994) FONIINaS HI2004 3HL dod

o

asse ggzg swvay §

=R E m
AHIASIG




(hdvysni Fud) o0Lnss HIHDIT SHL yog JI3NVIWISO WI0d 3w “ Y Funbi

1 /8 433808

pa10y
SEC LS

RTINS AN

harearenina

SR

-
i
el

oy

e ]




»
F

/F

eoh i

23

WAVE FORM OBTANED FOR THE TFOURTH SENTENCE (PosT THERAPY)

.

FIGURE B,



3h

1°F vyob . .
M.XPI_U_W L 02 A&Zf.&.._..&mu Wriod 2/ a 3 = Idtaziid

T Geaypsod) TAEMNES TR |

B 3104
134991

e

LHE



35

CHAPTER |V
RESULTS AND DI SCUSSI ON

RESULTS

A. Acoustic analysis

Acoustic analysis of the following were subjected to
T-test to study the presence/absence of a significant
difference -
(i) Model vs. pre-therapy
(ii) Model vs. post-therapy
(iii) Pretherapy vs. Post-therapy

Al'l the above utterances were analysed in terns of
fundanmental frequency paraneters, intensity par anet er s,

tenmporal paranmeters and voicing paraneters.

| . Model vs. Pretherapy

1. Fo related paraneters

It was observed that the Absolute maxinmm and
m nimumF, , Effective mninmmand maxi mumF,, Mean F, , the
Absol ute and Effective range of F, and Psigma of F, were
higher in the nodel conpared to stutterers. However,
significant differences were found between the Man F ,
Absol ute range of Fy, Effective maximum F, and Psigma F, of
the nodel and the stutterer. Also, the standard deviations

were greater in the nodel conpared to stutterers.
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2. Intensity related paraneters

The Mean intensity, Absolute maximum intensity and
Intensity range were higher in the nodel conpared to
stutterers. Also, standard deviations were greater in the
nodel . However, no significant differences were observed
bet ween the nmeasurenents of the nodel and the stutterers

except for the Absolute mninmumintensity.

3. Voicing related paraneters

No significant differences were noticed between the
nodel and stutterers' speech. However, the percent voiced
was | ower, and the percent unvoiced was higher in stutterers
conpared to the nodel. Also, the nodel had higher standard

devi ati ons.

4. Tenporal related paraneters

T-test indicated significant difference between the
sentence durations of the nodel and the stutterers wth
stutterers showing |onger durations. Table Ill shows the
nmeasurements for all the paraneters and figures 1 and 2 show
the paranmeters that are significantly different between the

nodel and the stutterers before therapy.



SI. Paraneters Model Pre-therapy | Significant
No. di fference
Mean SD Mean SD
Fo related
1 Mean ko 29. 17~ 7.35 8. 706* 0.651 +
2  Abs MaX Fy 55.60* 13.83 40.9* 5.69 -
3 Abs Mn F 34. 3* 5. 95 15.3* 1.82 -
4  Abs Range Fy 156.1 12. 08 99.6 6. 815 +
5 Eff Max Fo 49. 7* 11. 86 17.6* 1.59 +
6 Eff Mn Fo 25.14* 9.189 16. 46* 2. 025 -
7 Eff Range Fy 128.31 10.32 53.54 2.37 -
8 Psigma Fy 15.9 3.43 6.5 0. 622 +
Intensity related
1 Mean 9.11* 1.31 7.00* 0.466 -
intensity
2  Abs Max Int 10.87* 2.1 6.88* 0.572 -
3 Abs Mn Int 3.09* 0.639 5.75* 0.453 +
4 Intensity 45. 56 1.88 43.02 0.719 -
range
Voi ci ng rel ated
1 % voiced 25.93 3.86 20.3 1.5
2 % unvoi ced 17. 57 3.93 19.9 1.45 -
Tenpor al
1 Sent ence 1350. 2 170.7 2294.02 164.9 +
duration
Table I11 Mean and SD of various paraneters of the utterances

by the stutterers before therapy

* - |Indicates that they are not the raw values but are the
scal ed val ues.

+ - Significant difference present

- - Significant difference absent
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1. Mddel vs. Post-therapy

1. Fo-related paraneters: The nean of all the F, related
paraneters were higher in the nodel conpared to stutterers.
H gher SDs were also observed in the nodel- Significant
differences were found between the nean Fy , effective
maxi mum F, and Psigma F, of the nodel and the stutterers.

2. Intensity related paraneters: Anong these, the nean
intensity and the absolute mnimum intensities wer e
significantly different between the nodel and the stutterers
with higher nean intensity and lower mninmumintensities in
the nodel. Also, the Intensity range was wider in the node

t hough not significantly.

3. Voicing related paraneters: Percent voiced and percent
unvoiced were higher anmong the stutterers, though not
significantly. SDs were higher in the nodel.

4. Tenporal paraneters: The nean sentence durations were
significantly longer in stutterers and the SDs were higher
in the nodel. TablelVshows the nean and SD for all the
paraneters and figures 3 and 4 show the nean values of the
nodel and stutterers (post -t her apy) for par aneters

significantly different.
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SI. Paraneters Model Post -t herapy | Si gni fi cant

No. di fference
Mean SD Mean SD
Fo rel ated
1 Mean Fo 29.17* 7.35 10. 76* 0. 862 +
2 Abs Max Fq 55. 60* 13.83 31.05* 3.56 —
3 Abs Mn Fy 34.30* 5.95 10.50* 1.5 -
4 Abs Range Fy 156.1 12. 08 96.20 4.43 -
5 Ef f Max Fq 49.70* 11.86 19.55* 2.03 +
6 Eff MnFy 25.14* 9.189 20.80* 2.24 -
7 Ef f Range Fy 128.31 10.32 59.23 2.22 -
8 Psi gma Fo 15.9 3.43 6.9 0.54 +

ntensity related

1 Mean 9.11* 1.31 8.520* 0.89 +
intensity
2 Abs Max | nt. 10.87* 2.1 5.990* 0.53 -
3 Abs M n Int. 3.09* 0.639 7.250* 0.58 +
4 Intensity 45. 56 1.88 40.85 0.787 -
range
Voi cing rel ated
1 % voi ced 25. 93 3. 86 27.61 1.81 —
2 % unvoi ced 17.57 3.93 20.40 1.68 —_
Tenpor al
1 Sent ence 1350. 2 170.7 2206.4 153.6 +
durati on

Tabl e I V: Mean and SD of various paraneters of the nodel and
stutterers (post-therapy)

* - Scal ed val ues

+ - Significant difference present

- - Significant difference absent
Pre-therapy vs. post-therapy (stutterers)
1. Fo related paraneters

It was observed that the Absolute nmaxinmum Fy ,

Absolute m nimum Fy and Absolute range of F, values were
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hi gher for the pretherapy utterances than for the post-
therapy utterances and effective maximum F, , effective
m nimum F, and effective Fy range were higher for the post-
therapy utterances. However, only nean F, and absolute
m ni mum Fy showed significant differences for the pretherapy
and post-therapy utterances.
2. Intensity related paranmeters

The Mean intensity and Absolute mninum intensity
values for the pre-therapy utterances were |ower than those
of the post-therapy utterances while the Absolute maxi num
intensity and Absolute range of intensity were higher for
the pre-therapy when conpar ed to t he post - t her apy
utterances. However, only the absolute mninum intensity
value of pretherapy utterances showed a signi ficant
difference fromthat of the post-therapy utterances.
3. Voicing-rel ated paraneters

The % voiced and % wunvoiced were Jlower in the
pre-therapy utterances when conpared to that of the post-
therapy utterances. However, a significant difference was
noticed for the % voiced of pretherapy utterances and post-
t herapy utterances.
4. Tenporal paraneter

It was observed that the sentence duration of
stutterers before therapy was |longer than that after
t herapy. However, this was not significantly different.
Table V shows all the values obtained in the pre- and post-

t herapy sanpl es.
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SI. Paraneters Pre-therapy Post-therapy Si gni fi cant

No. di fference
Mean Mean C.C

Fo related

1 Man Fy 8.69 * 10. 76* | 0. 5287 +

2 Abs Max Fy 40. 75* 31.05* | 0.0250 -

3 Abs Mn F 14. 90* 10. 55* | 0. 2086 +

4  Abs Range Fy 99.73 96. 21 0. 3668 -

5 HEf Max Fy 17. 40* 19. 55* | 0. 3070 -

6 Eff Mn K 16. 58* 20. 84* |-0.0382 -

7 Ef f Range Fy 53. 37 59. 23 0. 1515 -

8 Psigma Fy 6. 50 6. 90 0. 1873 —
Intensity related

1 Mean intensity 7.01 * 8. 52* 0. 2925 -

2 Abs Max Int. 6.86 * 5. 99* 0. 05 -

3 Abs Mn Int. 5. 749* 7. 25* 0.132 +

4 Intensity 43. 03 40.85 -0.2007 -

range

Voi cing rel ated

1 % voiced 20. 73 27.61 0. 2103 +

2 % unvoi ced 19. 75 20. 42 0. 4064 -
Tenpor al

1 Sent ence 2300.52 |2206.49 | 0. 7517 -

duration
Table V: Mean and correlation coefficient values of various
paraneters of pre- and post-therapy utterances

* - Scal ed val ues
+ -

Significant difference present

Significant difference absent
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B. Perceptual eval uation

It was observed that Judge 1 perceived nost of the
pre-therapy utterances as simlar to the nodel's when
conpared to the post-therapy utterances. But sentences 1, 3,
4 and 8 uttered after therapy were perceived nore simlar to
nodel 's than those uttered before therapy. In general, Judge
1 perceived 75% of the pre-therapy and 75% of post-therapy
utterances as having the sane intonation pattern conpared to

t he nodel .

Judge Il perceived all the post-therapy utterances
(except sentences 4 and 5) as being nore simlar to the
nodel ' s when conpared to the pre-therapy utterances. On the
whol e, according to Judge Il, only 70% of the pre-therapy
utterances were simlar to the nodel's while 86% of the
post-therapy wutterances were simlar to t he nodel ' s

utterances.

Judge |1l perceived four of t he pre-t herapy
utterances as being nore simlar to the nodels as when
conpared to the post-therapy utterances (sentences 1, 7, 9
and 10) and four of the post-therapy utterances as being
nore simlar to the nodels when conpared to the pretherapy
utterances (sentences 2, 5, 6 and 8). On the whole, Judge
Il perceived 72% of the pre-therapy and 70% of the post-
therapy utterances as simlar to the nodels utterances.
Tabl e VI shows the percent sane for all the sentences as

eval uated by the three judges.
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Sent ences Ji J2 J3
A B A B A B
S 70 80 40 80 90 80
S 90 80 70 90 80 90
2
50 60 90 80 30 30
Sz
S 70 90 80 80 70 70
A
S 80 70 70 80 70 80
5
70 70
S 60 90 70 80
70 60 60 90 80 60
S;
70 80 70 80 50 60
Sg
90 80 80 100 90 70
So
S 90 80 80 90 90 80
10
Aver age 75 75 70 86 12 70

Table V: Percent pre- and post-therapy utterances perceived
as same to that of the nodel wutterances by three
j udges

Where J;, J,, J3 =judges

A - Pre-therapy utterances; B - Post-therapy utterances

A positive correlation was found between J; ,J, and
J, ,J; for the perceptual analysis of the pr e-t her apy
utterances and the nodel and between Ji. and J; for the
perceptual analysis of the post-therapy utterances and the

nmodel . Table VI| shows the correl ati ons.
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J1VS. J, Jo vs. Jj Js vs. Jg
Pr e-t her apy 0. 619 0. 448 -0.18
Post - t her apy 0 0. 283 0. 54
Table. VI1I: Intra-judgecorrel ations

DI SCUSSI ON

The results reveal several points of interest which
are sumarized in TableVIII. in the table the paraneters
having significant differences and its nature (higher or

| ower) are indicated.

First, the results indicate that the F, range and
sentence duration showed significant differences between the
utterances of the nodel and the pretherapy stutterers. The
Fo range of the stutterers was considerably |esser when
conpared to the nodel. This finding is in consonance wth
nost of the studies conducted on the pitch variability of
stutterers as when conpared to normals. All these studies
reveal ed that stutterers have reduced pitch variability when
conpared to nornmal speakers (Scripture, 1925; Travis, 1927;
Bryngel son, 1932; Adams, 1955; Schilling and Goeler, 1961;
Luschi nger and Dubois, 1963; Lechner, 1979; Ram g and Adans,
1981; Heal ey, 1982; CGutkin and Heal ey, 1984). However, these

results contradict the findings of an I nvestigation
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Modd vs. Modd vs. Pre-therapy vs.
pre-therapy post-therapy post-therapy
Paramet er Pre- Post-
Sig. Modd Sig. Post- Sig. Pre- therapy therapy
diff diff therapy | diff therapy
Men + High + Low + Low Low High
Abs. Range Fo + High -- -- - -
Effective + High + Low -- - -
Max. Fo
Psigmalky, + High + Low -- - -
Abs. min. + Low + High + Low Low High
intensity
Memn -- + Low -- - -
intensity
Abs. min Ry -- + Low -- High Low
% voiced -- - + High - -
Sentence + Short + Long + Short Long Short
duration
TableVIII:. Summary of results



conducted by Bergmann (1984) wherein no signi fi cant
differences were found in Fy, variability of stutterers and

non-stutterers.

Second, the nean sentence duration of the stutterers
was significantly larger than that of the nopdel speakers.
Al t hough there have not been any investigations reported
on the conparison of this particular aspect, it could be
attributed to difficulty experienced by the stutterer in
uttering a sentence with the required intonation pattern due
to lack of coordination between the phonatory articulatory

systens (Wngate, 1976).

Third, it was found that Psigma F, and the sentence
durations of the speech of ©post-therapy stutterers was
significantly different fromthat of the nodel utterances.
Wile Psigma Fy of the stutterers was considerably |ower,
the sentence duration was |onger than the nodel utterances.
This contradicts the results of Schmtt and Cooper (1978).
They conpared the normal utterances wth the speech of post-
therapy stutterers and did not find any significant
differences between the two groups for the Fy related
paraneters. The above results indicate that even after
therapy, the stutterers' speech is different from that of
the non-stutterers and hence, it may be argued that the
therapy procedure has not brought about the required

normalcy in the speech of stutterers in terns of prosody.
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Fourth, significant differences existed between the
prosodi ¢ aspects of stutterers before and after therapy in
the % voi ced which was considerably higher in the post-
t herapy speech. Although sentence duration of stutterers is
not significantly different before and after therapy, the
nmean sentence duration is considerably shorter in post-
t herapy speech of stutterers. The above findings are in
contradiction to the findings of the investigation by
Franken, Boves, Wbster and Peters (1991) who reported a
reduced co-articulation and prolonged sentence duration in
the post-therapy speech of stutterers when conpared to pre-
t herapy speech. The findings of the present investigation

indicate an inproved overall ability in tenporal durations.

Fifth, fromthe results of Perceptual Evaluation,
it was observed that atleast 70% of t he pr et her apy
utterances were judged as being the sanme as the nodel
utterances in terns of intonation by all the three |judges
and atleast 70% of the post-therapy utterances were |udged
as being same as the nodel utterances in ternms of intonation
by all the three judges. Thus, though stutterers seem to
lack an ability to produce utterances usi ng nor ma
intonation patterns, this problemis not generalized to all

t he utterances.

There was not nuch difference observed in the

intonation patterns of the pre-therapy and post-therapy

.90



utterances as judged by Judges Il and 11l1. But the pre-
therapy utterances were judged to be <considerably better
than the post-therapy utterances by Judge Il (J,) indicating
the effect of prolongation technique on the prosodi c
paraneters. However, the overall results of the study |acks
consi derabl e evidence to support the notion that the use of
techni ques such as prolongation or rhythmc speech for
stuttering therapy leads to unnaturalness in the speech of
stutterers as predicted by Ingham and Packman (1978) which

m ght be true only for programred therapy techniques.

To sunmmarise, the results of this study has shown
that the pre- and post-therapy speech of ten stutterers who
underwent prolongation therapy significantly differed in
various prosodic paraneters fromthe speech of the normals.
Specifically stutterers showed Iless prosodic vari ation
(reduced Fo range) and reduced tenporal coordination (Ionger
sentence durations), i.e. their speech was associated wth
nmonot ony. However, the results do not support the notion
that the prolongation technique brings about a change in the
prosodi ¢ aspect of the speech of the stutterer. In contrast,
the reduced sentence duration in the post-therapy speech was
not significant. Also, individual variations nmay be possible
and prolongation therapy may induce significant prosodic

changes such as prolonged durations and reduced F, range in
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selected stutterers which may not be generalized to the

stutterring popul ation as a whol e.

It is suggested that other aspects of prosody such
as stress and rhythm be studied in the post-therapy speech
of stutterers. Further, stutterers with sanme severity could

be considered so that they can be conpared.
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CHAPTER V
SUMVARY AND CONCLUSI ONS

The present study was ainmed at investigating the
prosodi c aspects (specifically intonation) in the speech of
stutterers before and after therapy. Specifically t he
intonation patterns of different sentences depicting various
enoti ons recor ded bef ore and after t her apy wer e

i nvesti gat ed.

The subjects consisted of one normal fluent fenale
(nodel ) (47-year ol d) Kannada speaker and ten stutterers in
the age range of 15-30 years. Material consisted of ten
sentences of different intonation patterns depicting various
enotions such as anger, sarcasm surprise, command, question
statement. The utterances of the nodel and the imtations of
the intonation patterns by stutterers were recorded both

before and after therapy.

Acoustic and perceptual analysis was done on the
recorded data. The sentences were digitized at 16,000 Hz
sanpling frequency using a 12 bit A/D converter. Using the
Analysis < Fy EDIT programmes of the SSL software (Voice and
Speech Systens, Bangal ore), paraneters related to Fy (Man
Fo, Absolute Maxi mumF,, Absolute MnimmF,, Absolute range
Fo, Effective MaximumF, , Effective Mninum F, , Effective

range Fo, Psigma Fy ), intensity (nean, nmaxinmum m ninmm
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range), voicing (% voiced and wunvoiced) and wusing the
"Dl SPLAY" programme, sentence durations were neasured. The
data was tabulated and T-test was done to test for the
presence of any significant difference between the nodel,

pre-therapy and the post-therapy utterances.

The sane sentences of the nodel and stutterers were
j uxt aposed and audi o-recorded which was given for perceptua
evaluation to three judges. They were to indicate 'S  (sane
intonation pattern) or D (different intonation pattern) on
listening to the intonations of the nornmal and t he
stutterer. The percent sane and difference were calcul ated

and interjudge correlation was found out.

The results indicated the follow ng:
(a) The pre- and post-therapy speech of the ten stutterers
who underwent prolongation therapy differed fromthat of

the normal s.

(b) A reduced prosodic variation (reduced F, range) was seen

in the stutterer's speech.

(c) The stutterer's speech also revealed |onger sentence
duration due to reduced tenporal coordination when

conpared to nornals.

(d) There was no significant change in the prosodic aspect

of the post-therapy speech as expected.



(e) The intonation patterns of pre-therapy and post-therapy
speech were not perceived as significantly different

fromthat of the nodel

Thus, fromthis study, one can conclude that though
the stutterer's speech was nonot onous when conpared to the
normal s, no evidence is there to indicate that nonotony
could have occurred due to prolongation therapy. It is
suggested that other aspects of prosody such as stress and
rhythm could be studied in the post-therapy speech of

stutterers.

55



BIBLIOGRAPHY

Adams, M.R. (1955). A comparison of certain sound wave characteristics of stutterers
and non-stutterers. In W. Johnson & R.Leutenegger (eds.) Stuttering in children and
Adults, Minneapolis: Univ. of Minnesota Press.

Adams, M.R. (1981). The speech production abilities in stutterers: Recent, ongoing and
future research. Journal of Fluency Disorders, 6, 311-326.

Andrews, G., and Harris, M. (1964) The Syndrome of stuttering. In Dalton, P. and
Hardcastle, W.J. (Eds.), Disorders of Fluency and their effects on communication:
Edward Arnold Inc. London.

Bergmann, G. (1984). Cited in Bergmann, G. (1986) "Studies in stuttering as a Prosodic
disturbance”, Journal of speech and Hearing Research, 29,290-300.

Bergmann, G. (1986) Studies in stuttering as a Prosodic disturbance Journal of Speech &
Hearing Research, 29,290 - 300.

Bloodstein, O., A Handbook of stuttering ,Chicago |11, Nationa Easter Sed Society for
crippled children and Adults (1975)

Boehmler, R. (1958) cited in Conture, E.G., (1990) "Childhood stuttering: What is it
and who doesit 7' ASHA, 18, 2-13.

Boehmler, R., (1970). cited in Ingham, R.J.,, and Packman, AC (1978) "Perceptual
Assessment of normalcy of speech following stuttering therapy”, Journal of speech &
Hearing Research, 21, 63-73.

Brown, SF. (1937) cited in bergmann, G, (1986) "Studies in stuttering as a prosodic
disturbance”, Journal of Speech & Hearing Research, 29, 290-300.

Brown, S.F., (1938) cited in Bergmann, G , (1986). "Studies in Stuttering as a Prosodic
disturbance", Journa of Speech & Hearing Research, 29, 290-300.

Brown, SF., (1945) cited in Bergmann, G. (1986). "Studies in stuttering as a Prosodic
disturbance”, Journal of Speech and hearing Research, 29, 290-300.

Brungelson, B.A. (1932) cited in Healey, EC, (1982) "SFF characteristics of stutterers
and Non stutterers, "Journal of communication Disorders, 15, 21-29.

Ddton, P., and Hardcastle, W.J. (Eds.) Disorders of Fluency and their effect on
communication , Edward Arnold Inc: London (1977).

Fernau - Horn, H. (1973) cited in Bergmann, G. (1986) "Studies in Stuttering as a
Prosodic disturbance”, Journal of speech & Hearing Research 29, 290-30.

Franken, M.C., Boves, L., Peters, H.F.M., and Webster, R.L. (1991) Prosodic Features
in the speech of Post - therapy stutterers compared with the speech of Non-stutterers. In
Peters, H.F.M., Hulgtijn, W., and Starkweathers (Eds), Speech Motor Control and
stuttering: Elselvier Science Publishers.



Goldiamond, 1., (1965) cited in Ingham, R.J.,, and Packman, AC. (1978)" Perceptual
assessment of Normalcy of speech following stuttering therapy"”, Journal of speech and
Hearing Research, 21,63-73.

Healey, E.C. (1982) SFF characteristics of stutterers and Non stutterers, Journa of
communication disorders, 15, 21-29.

Healey, E.C, and Gutkin, B. (1984) Andyss of Stutterers' Voice onset time and F,
contours during fluency. Journal of speech & Hearing Research, 27, 219-225.

Hena, R.F., (1972). The relationship between Accent or Stress and Stuttering during
spontaneous speech (Abstr.) ASHA, 14, 479.

Horii, P., (1975) Cited in Schmitt, L.S., and Cooper, E.B., (1978) "Fundamental
Frequencies in Oral reading behaviour of Stuttering and Non-stuttering male children,
"Journa of communication disorders, 11, 17-25.

Hubbard, C.P., and Prins, D. (1994). Word familiarity, Syllabic stress pattern and
stuttering, Journal of Speech & Hearing Research, 37, 564 - 571.

Ingham, R.J., and Andrews, G, (1973) Cited in Inham, R.J., and Packman, A.C. (1978).
"Perceptual Assessment of normalcy of speech following stuttering therapy, " Journa of
Speech & hearing Research, 21, 63-73.

Ingham, R.J., Andrews, G., and Winkler, R. (1972) cited in Ingham, R.J., and Packman,
A.C. (1978). "Perceptual Assessment of normalcy of speech following stuttering therapy.
"Journal of Speech & Hearing Research, 21, 63-73.

Ingham, R.J., and Packman, A.C. (1978) Perceptua Assessment of normalcy of speech
following stuttering therapy. Journal of speech & Hearing Research, 21, 63-73.

Lechner, B.K. (1979) cited in Heaiey, E.C. (1982) "SFF characteristics of stutterers and
non-stutterers’, Journal of communication disorders, 15,21-27.

Luschinger, R., and Dubois, C. (1963) cited in Heaiey, E. C. (1982) "SFF characteristics
of Stutterers and Non-stutterers. Journal of communication Disorders, 15, 21-27.

Perkins, W.H. (1973a) cited in Ingham, R.J., and Packman, A.C. (1978) "Perceptual
Assessment of normalcy of speech following stuttering therapy”, Journal of speech &
Hearing Research, 21, 63-73.

Prins, D., Hubbond, C.P., & Krause, M. (1991) cited in Hubbard, C.P., and Prins, D.
(1994)" Word familiarity, Syllabic stress pattern and Stuttering”, Journa of speech &
Hearing, Research, 37, 564-571.

Ramig, P.R., and Adams, MR. 91981) Vocal changes in Stutterers and Non-stutterers
during high-pitched and low-pitched speech Journal of Fluency Disorders, 6, 311-326.

Schiavetti, N. (1975) Cited in Conture, E.G. (1990) "Childhood stuttering: What is it
and who doesit? ASHA, 18, 2-13.

Schimtt, L.S., and Cooper, E.B., (1978) Fundamental Frequencies in the Oral reading
behaviour of Stuttering and Non-stuttering male children, Journal of communication
Disorders, 11,17-25.

57



58

Scripture, CW., (1925) Cited in Bergmann, G. (1986) "Studies in Stuttering as a
Prosodic disturbance, "Journa of Speech & Hearing Research, 29, 290-300.

Sheehan (1975) Stuttering behaviour: A phonetic analysis, Journa of communication
Disorders, 7, 193-212.

Travis, L.E. (1927) cited in Healey, E.C. (1982) "SFF Characteristics of stutterers and
Non stutterers ", Journal of communication Disorders, 15, 21-27.

Van Riper, C. (Eds.) The Nature of stuttering; Englewood Cliffs, N.J: Prentice Hall
(2971).

Van Riper.C, (Eds). The Treatment of stuttering, Englewood Cliffs, N.J: Prentice Hall
(1973).

Van Riper, C. (Eds.)., The Nature of Stuttering (2nd Ed.) Englewood Cliffs, N.J
Prentice Hall (1982).

Von Essen (1939) cited in bergmann, G., (1986) "Studies in Stuttering, as a Prosodic
disturbance”, Journa of Speech & Hearing Research, 29, 290-300.

Webster, R.L. (1974). Cited in Bergmann, G. 91986) "Studies in stuttering as a Prosodic
disturbance, Journal of speech & Hearing Research, 29, 290-300.

WHO (1977) cited in Ludlow, C.L. (1990) "Research Procedures for measuring
stuttering severity”, ASHA, 18.26-31.

Williams, D., & Kent, L. (1958) cited in Conture, E.G. (1990) "Childhood stuttering:
What is it and who doesit: ?"ASHA, 18, 2 - 13.

Wingate, M. (1964) A standard definition of stuttering, Journa of speech & Hearing
Disorders, 29, 484-489.

Wingate, M. (1980) cited in Hubbard, C.P., and Prins, D. (1994) "Word familiarity,
gyllabic stress pattern and stuttering, "Journa of speech & Hearing Research, 37, 564-
571.

Wingate, M. (1984). Definition is the problem, Journal of Speech & Hearing Disorders,
49, 429-431.

Wingate, ME. (Eds.) Stuttering Theory and Treatment, NY, Irvington, New York,
1976

Zebrowski, P. and Conture, E.G. (1989) cited in Conture E.G. (1990) "Childhood
stuttering: What is it and who does it®, ASHA, 18,2-13.



