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| NTRODUCTI ON

"Stuttering is no sinple speech inpedinent. . it is a
mysterious question and a puzzle. the pieces or which lie
scattered on the tables of speech patholoqy, psychiatry,
neur ophysi oi oqy, genetics and many ot her di sci pline.
Li nguistics could be one such inmportant discipline in which
to look for the essential pieces of the puzzle that are still

m ssing" (Van Riper, 1982).

Many definitions of stuttering have been offered in the
past, sone by stutterers and some by non-stutterers. Host of
the definitions have been primarily descriptive in nature.
They have i ncl uded mention of abnor mal amount s of
hesitations, repetitions and prol ongati ons of sounds,
syll ables and words, and have described acconpanying bodily
nmovenment s which were obvious to the |istener. Ot her attenpts
at definitions have ignored the observable behaviour and
concentrated on underlying physiological dysfunctions or
psychol ogi cal disturbances which were felt to be the real
problem with the speech disruption nerely synptomatic of

these basic difficulties.



(i)

(i)

(iii)

Wngate (1964) defines stuttering as a
(a) disruption in the fluency of verbal expression,
which is (b) characterized by involuntary, audible or
silent repetitions in the utterance of short speech
el ements, nanely: sounds, syllables and words of one
syl | abl e. These disruptions (c) usual ly occur
frequently or are nmasked in character and (d) are not

readily controllable.

Sonetines the disruptions are (e) acconpanied by
accessory activities involving the speech apparatus,
related or wunrelated body structures, or stereotyped
speech utterances. These activities give the

appearance of being speech related struggle.

Also there are not infreguently (f) indications or
report of the presence of an enotional state, ranging
from a general condition of "excitenent" or "tension"
to nore specific enptions or a negative nature such as
fear, enbarrassnment, irritation, or the like (g) the
i mredi ate source of stuttering is some incoordination
expressed in the peripheral speech nechanism and the
ultimte cause is presently unknown and nmay be conpl ex

or conpound.



Stuttering has plagued humanity for centuries, and

undoubtedly the theories for stuttering has plagued the

Speech pathologist for alnost the sanme length of tine. But
still there is no accepted definition or description of
stuttering, a single t heory to explain causation or

rationalize therapy, or even consistent agreenent in mny
replications of simlar (Ham 1986).

Sever al i nvestigators have vigorously exanined the
possi bl e cause of stuttering and it has been reported that
there are many factors which play a significant role in the
devel opnent of stuttering. These have been reviewed in
detail by Van Riper, 1982; Andrews, Craig, Feyer, Hoddinot,
Hom e and Nel son, 1983; Bl oodst ei n, 1985. They include -

(a) Enotional states such as anxiety and fear (W schner,

1952; Johnson, 1955; Brutten and Shoemaker, 1967;
Sheehan, 1970; |Ickes and Pierce, 1973; Murtin and
Venabl es, 1980; Zi merman, 1980; Bl oodstein, 1981;

Van Riper, 1982);

(b) Conmmuni cative stress including parental and other
listeners attitudes and perception (Johnson, 1942;
Hegde, 1982; Meyers and Freeman, 1985; Martin and

Hor ol dson, 1988);



(c) Learning in various forms, for exanple acquiring
beliefs about communicative skills or classical
conditioning of negative enotions in response to

speech related stinmuli (Wschner, 1952);

(d) Cenetically transmtted or acqui red deficit

in sensory nmotor skills (Cox, 1984);

(e) Peri nat al , medi cal , devel opnent al and | anguage
hi stories (Blood and Seider, 1981; Bl oodstein, 1981,
Andrews, Craig, Feyer, Hoddinot, Howie and Nel son,

1983) ;

(f) Cultural factors (Johnson, 1942; Snidecor, 1947;
St eward, 1959; Bloodstein, 1981; Van Riper, 1982);

and

(g) Oganic factors (Shwartz, 1975K).

The idea that stutterers can even be classified
accordi ng to types, has been expressed by numer ous
i nvestigators during the past 20 years, and now the

approaches to sub—grouping focus either on nmotoric or

linguistic factors.



Peters and Starkweather (1990) hypothesized that there
are sub-groups of stutterers such that one group develop the
di sorder primarily out of a notor deficit, while another
group develops it primarily out of a Ilinguistic deficit.
According to them combinations of such deficits are also
possi bl e, and it coul d be that an i mbal ance between
linguistic and motoric devel opment could be related to
stuttering.

They have postulated three hypotheses based upon this
i dea. These are -

1. There may be sub-groups of stuttering with regard to

the relationship of |anguage to stuttering.

S. The |l anguage and speech npotor processes may interfere
with one another during the act of talking, at |[east
in children who are beginning to stutter.

3. Conpetence and performance have differential effects

on fluency.

The present study was planned to test the hypothesis
that |anguage and speech notor processes may interfere with
one another during the act of talking. Specifically,
stuttering children in the age range of 9-12 years would be

tested for the interference of |anguage and speech nptor

processes.



LHAFTER 1L

REVIEW urF LITER:SURE

"Approaches to =tuttering. vhe By T Lhieor
comstruction or therapy., have tended in the last 1ew yvea = to
focus ei1ther on motoric or linguistic tactors. 1t 15 guite

clear at the descraiptive level that stutterers, vounog and
old, produce spesch 1n a way that 1s aptorically abercant.
but this fact does not lead very obviously 1n anyv therapeutic
direction. Un the ather hand, the literature on stuttering
and language,. althouagh less will developed, hazs nonetheless
given rise to several important therapeutic 1deas"

(Feters and Starbweather, L1%Y0s,

fhe primary purpose of this review 1= to summavize the
available yezearch on lainguistric  and motor aspects o1
gstuttering and to assess the theorstical positions which have
baeev helpsd to axplore the relationship betwesen motoric and

lainguistic function in stutfering.

I. Stuttering as motor disovday:

a) btuttering as a defect in prosodic and syllabic cantextual
programning tMackay, 1vY7010.

Mack. sy U AR D) proposed a iniclel (ks novmal  speech

productron at phonetic level which could explain  the



stuttering bl ocks. His model consists of four conmponents, a

Buf f er di spl ay, i ndi vi dual phonene | evel ; cont ext ual

integration and notor units.

The Buffer display consists of phonemes which are
arranged serially but at abstract level. This Buffer system
feeds in the information into the individual phonene Ievel
thus activating the phonemes involved partially. But the
activation is not in a serial order. The Buffer system also
nodi fi es t he phonemes according to t he cont ext ual
constraints after which the information from these l|levels aré&
fed into the mtor where the contextually variant phonemes
are coded. This nodel also involves a scanner which scans
the motor variants in the notor wunits in a unidirectional
manner and at a voluntarily determned rate. When a
partially activated motor variant is passed by the scanner,
it gets an additional boost of excitation, thus reaching the
threshold at which a series of motor commands are sent to the
speech nmuscul ature. The author states that it is in the

scanning level that the disruption occurs.

The authors account for the repetition in stuttering.
For eg. in a word khak ' where initial phoneme /k/I is
stressed and following phoneme /k/ is unstressed, when the

first uni t is act'ivated by t he scanner, t he ot her



simul taneously is inhibited. This is followed by the
excitation of the second unit and the inhibition of the first
unit and the cycle continues for a period wuntil danping
occurs. When two excitation peaks of either the first and
second phoneme /k/ reaches the threshold, that phoneme is

repeated and thus stuttering' occurs.

MacKay (1970) and MacKay and Soderberg (1970) suqggest
that contextual progranm ng nodel can also account for

pat hol ogi cal stuttering in three ways.

1. The preactivated levels for stressed and unstressed
units are normal but the motor unit threshold is
| owered, thus resulting in stuttering.

2. There is greater hyperexcitability but notor
threshold is normal thus leading to stuttering.

3. There is greater preactivation for stressed unit, but
normal threshold and normal excitation.

b) Stuttering as a defect in coartlCUlatory timng

Van Riper (1971) represented stuttering as a defect in
the coarticulatory timng. He opines that stuttering is
primarily because of breakdown at the level of syllable
itself. He hypothesizes that the motor stability necessary
for maintaining the integrity of the syllable is somehow
lacking in stutterers, which could be due to over—dependency

on the auditory feedback rather than on the tactile,



ki nesthetic and proprioceptive feedback. The stutterers are
unabl e to time or i ntegrate | ong not or seguences
whi ch requires higher order integration. Thus, they produce

sequences with inappropriate coartl CUl ati on.

Van Riper also takes into account the physiological
difficulties such as defective Dbreathing, voicing and
articulation which could lead to the speech deficiencies.
Thus, stuttering is a result of deficiencies in (1) notor
stability for syllables, (2) ability to integrate a I|arqge
number of discrete events in correct tenporal order and

(3) speech related respiration, phonation and articulation

As the result of the above deficiencies there is
fracturing of syl | abl es t hus | eadi ng to i nproper
coarticulati on between sounds. The stuttering behaviours

which result are syllable repetition, sound prol ongation,
silent articulatory postures and phonatory arrests. Though
Van Ri per's nodel considers syllable as an inportant | ocus of
stuttering, he also reports of increase in stuttering for
other linguistic factors such as wardo |ength, word position,

information load and initial sound.

Thi s nodel seens to be hi ghly possi ble/valuable

especially if one tries to explain some of the problems which
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stutterers have |ike mintaining rhythmc repetition of

various speech and non-speech tasks to a defect in tinmng.

However, recent research on coarticulation suggests that
coarticulation is not lacking during stuttering but it is
different from nornmal pattern. Thus coarticulatory timng is

broad enough to explain a variety of errors patterns in

stuttering.

c) Stuttering as a defect in airflow and vocalization
(Adams, 1974) .

Adans (1971, 1975 b) consi ders stuttering as a

respiratory and phonatory disorder and view the articul atory

irregularity as a secondary coping mechanism He says that
in stuttering there is a breakdown of timng, snooth
initiation and maintenance of exhalation and voicing. When

such a breakdown occurs, the speaker either repeats the sane
articulatory gestures or prolong it, thus resulting in

stuttering.

Since speech occurs during exhal ation, the nodel
explains stuttering in terms of the combined effects of
i nsufficient transglottic air pressure and gl ottal
resistance, insufficient transglottal air pressure nay be due

to decreased subgl ot t al air pressure or i ncreased
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supraglottal air pressure. Adanms states that reduced
subglottal air pressure my be due to one or all of the
following respiratory irregularities like - (1) active and
passive forces of i nhal ation and exhalation occurring

simul taneously, (2) mstimng or exhalation interrupted by
i nspiration, (3) shallow breathing, (4) asynchronous or
ant ogoni stic nmovement s at t hor ax and abdonmen, and

(5) respiratory trenmors or diaphragmatic flutter.

I ncreased supraglottal air is due to coping strategies
in upper articulators. That is constructions by tongue or
l'ips, increase the supraglottal air pressure above the |evel
of subglottal air pressure and cause cessation of phonation.
Excessive glottal resistance is due to excessive stiffness
within the vocal folds or adducted vocal folds prior to
phonati on. This nodel accounts for the wde variety of
breat hi ng abnormalities observed in stutterers.

d) Stuttering as a learned excitatory response to a |aryngeal
abductor reflex (Schwartz, 1976).
According to Schwartz "the core of the stuttering bl ock

is the "tendency", under conditions of psychol ogical stress,

for the loss of supramedullar, inhibition controls upon the
posterior cricoarytenoid nmuscle in the presence of subglottal

air pressure associated with speech" (Schwartz, 1975 b).
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Schwartz explains this nodel, based on the presence of
"airway dilation reflex" (ADR) in stutterers due to the

inmpaired inhibitory action of higher CMS speech centers on

the nmedullary center which mediates the reflex. Thi s
br eakdown occurs mainly under periods of psychol ogical
stress. During this time phonation becomes inpossible due to

the abnormal abduction of glottis and the contraction of the
posterior cricoarytenoid rmuscle. The response to this
reflexive glottal abduction is what conprises stuttering. In
order to overcome this abductory pattern of glottis, he my
exhibit other secondaries Ilike tensing the Ilips, tongue or

j aw.

Schwartz nodel does not pr edi ct any gener al not or
coordination deficits in stutterers. Most respiratory and
articulatory irregularities are seen as |earned excitatory
behaviours in order to cope up with the abnormal abduction of
glottis. This nodel does not account for the linguistic
findings of stuttering, and the specific sounds and words
associated with stuttering are determ ned by an individua

stutterer's history of failure.
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d) Stuttering as Tension and fragmentation (Bl oodstem
1975) .

Accor di ng to Bl oodst em (1975) t ensi on and
fragmentation are t he t wo under | ying structures or
stuttering. Event hough, it is not manifested overtly, we can
observe the sequelae as repetitions, prolongations. hard
attacks, and silent pauses. Child shows these anticipatory

struggle reactions/excessive conpensatory effectors when he

believes that speaking is difficult. due to any external
pressure. And later on these struggle reactions become
| earned responses to situations, words, or listeners in which

a history of past difficulty is present.

Il. Stuttering as |anguage disorders.

a) Stuttering as a defect in prosodic transition to stressed
syllable (Wngate, 1969).

W ngate (1969) described stuttering as a "phonetic
transition defect" ie. it occurs while generating the
appropriate transitions from one sound to the next. He also
explains stuttering as a "prosodic defect" manifested as "an
intermttent di sorder of actual i zing stress i ncrease"
(W ngat e, 1976) . Conbining terms in his early and Ilater
formul ati ons, wingate's view of stuttering mght be terned a

def ect in prosodic transition to stressed syl | abl es.
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Stuttering occurs when there 1is any inappropriate prosodic

transition from one sound to the next, during the syllable

producti on. He al so explains that stuttering occurs more on
the production of the vowel in each syllable, when the
syllable is stressed. It can be related to persisting

linguistic and nmotor problems, which makes him unabie to
actualize the vowels of stressed syllable. Stuttering
synmptoms observed due to this are audible or sil ent
repetition of one syllable or less and prolongations of

segnents of one syllable or less in |ength.

In order to explain the fact that stuttering nostly
occurs on the initial syllable of words, Wngate (1976) cited
evi dence that about BOX of mopst frequently used English words
have primary stress on the first syllable. The predom nance
of stuttering on consonants versus vowels is also viewed as
an artifact of the frequency of sound in the |anguage W nqgate
(1976) states that the factors of initial word position and
consonant - vowel effects are artifacts of (1) the frequency
of occurrence of stressed syllables in the initial word
position and (3) the frequency with which English words begin

with consonants.

W ngate's prosodic transition nodel of stuttering s

consistent with nost of the data on voice onset and voicing
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irregularities of stutterers, and also with the articulatory
data on stutterers. Fine notor abilities, tenporal speech
characteristics, and respiratory abilities, are not
considered within the nmodel.

b) Stuttering as a disorder in | anguage systenms and
processing (Hanre, 1976).

According to Hanre (1976) stuttering is a problem of

speech programm ng and production. This also indicates that
stuttering is a problem at tw levels, a linguistic |Ievel
termed "language systenms" and a psychophysi ol ogical | evel
termed "l anguage processing".

Because of the phonol ogical problem involving segments

and prosody, stutterers show inpairnent in using both
context-sensitive rules and context-free rul es. Her e,
"context-sensitive" is intended to indicate that the rules

contain inter-dependencies anmpng the variables, as in the
case of later occurring sounds influencing the production of
earlier sounds. " Cont ext —Free” rul es contain no
i nter-dependenci es anmong the variables, and here stutterer
may stutter on words beginning with any particular sound,

but, by itself.

He also states t hat, i f stuttering increases in

severity, it begins to influence, or be influenced by,
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vari ables at other |I|evels. For exanple, an wusually severe
instance of stuttering may affect the speaker's ability to
generate appropriate syntax and/or his ability to perceive
sensory stimuli. It also predicts that the nmost significant
linguistic problems in stuttering will be found in the areact

phonol ogy rather than norphoi ogy or syntax.

Nunmer ous other studies also explain stuttering as a
| anguage di sorder. Stockes and Usprich (1976) st udi ed
| earning aspects of stuttering and reported that stuttering
children stuttered nmore frequently and had increase in

di sfluencies as the level of |anguage demand i ncreased.

Ratner and Sih (1987) studied the effects of utterance

length and task conplexity in normal and stuttering children

Both groups showed fluency breakdown as they imtated
sentences with gradual increase in syntactic conplexity and
| engt h. Rat ner and Sih proposed that nonfluencies occur when

children are pressed to produce utterance beyond their

linguistic capacity.

Kat hryn (1989) eval uat ed receptive and expressive
| anguages equi val ency scores for 16 5-9 year stutterers to
determne if differences exist between these skills of young
stutterers. The finding that young stutterers were not

delayed in their receptive learning skills were delayed in
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their expressive learning skills, was interpreted as support
for the hypothesis that learning deficits observed in
stuttering children result from their attenpts to specify

verbal responses as a neans of coping with their stuttering.

The nost recent explanation based upon the |[earning
aspects for the etiology of stuttering has been the dermand
and capacity nodel by Adans (1990). According to Adans,
fluency breaks down when environnent and self inposed demands
exceed the speakers cognitive, linguistic, notoric and or
enotional capacities for responding. The idea for organizing
the data into two nmajor categories - demands for fluency and
capacities for fluency - developed as the solution to a
puzzling conbination of facts about the role of |anguage in

t he devel opnment of stuttering.

According to Adams (1990) this demands for |earning
performance strain the child' s learning capacity, but nore
inmportantly they also strain the child' s motor capacity in
two different ways. First, language and notor performance
occur at the same tinme during speech production, so central
nervous system processing for |learning nmay detract from notor

per formance (Kinesbourne, 1971).
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Second, the longer words and sentences that are inherent
in more conplex learning require a nore conplex notor plan
(Peters, Hul stinjn and Starkweather, (1989) and are also
executed more quickly than the words and sentences of sinples
learning (Omster, 1984). So asking for more conplex |earning
ability, as in learning therapy, o* at the high end of
learning ability, as with the superior child, is motorically
as well as linguistically demanding. In both cases the
descri pancy bet ween t he demand and t he capacity for

performance is simlar and may cause disfluency in speech

Conver gi ng evi dence supports t hat stuttering is
associated with deficits in the planning and execution of
speech. And the evidence also suggests that the onset,
devel opment and occurrence of stuttering nmay be related to
demands that |learning places on speech notor planning and

execution.
111. Linguistic determ nants of stuttering.

Systematic research into i nguistic aspects of
stuttering began at the University of Jlowa in the 1980's
following a pilot study conducted on 13 stutters in 1926
(Bryngel son, 1955). This research was conducted primarily by
Brown and included investigators designed to identify those

speech and |anguage characteristics which could account for
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the locus of stuttering within the speech sequence. br own
concl uded that nost stutterings were associated wth
linguistic variables which were "conspicuous, proninent or

meani ngful ", to the speaker (Brown, 1945).

Since then several investigators have concentrated their
work on linguistic aspects of stuttering which are summarized

in Tabl e-1.

Li ngui stic Resul ts | nvesti gators
Det er mi nants

a) Position More on initial Johnson and Brown (1935)
than on final or Hhts (1942), Hejna
medi al . (1955), Taylor (1966),
Bl odstein (1974).
b) Manner More on conso- Johnson and Brown (1935)
nants than on Hej na (1955), Trotter
vowel s. (1956), Taylor (1966),
Umgat e (1973, 1976,
1977).
c) Gamati - More on content Brown (1937, 1945), Hahn
cal ity words than on (1948), Hejna (1955),

functional words. Oxtoby (1958),

Bl ackenship (1964),
Soderberg (1967),

Ui ngate (1967), Gardener

(1968) .
d) Parts of More on pronouns Haynes and Hood (1978).
Speech & conjuncti ons.
e) word length More on long words| Silverman and MIIians
than on short (1967), Brown (1945).
wor ds

Tabl e-1: Linguistic determi nants of stuttering
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IV. Stuttering as a disorder caused due to interaction of
not ori ¢ and | anguage processing

In the last few years, approaches to stuttering have
tended to focus either on motoric or linguistic factors.
Peters and Starkweather (1990) have explored the relationship
between nmotoric and linguistic factors in young stutterers in
order to derive suggestions for developing new research
hypot hesi s. Three hypotheses have been put—forth by Peters

and Starkweather which attempt to account for the various

findings regarding nmotoric and |inguistic variables.
(i) There are sub-groups ot stutterers such that one
develops primarily out of a Ilinguistic deficit while

anot her develops it primarily of a nmotoric deficit.
Combi nations of such deficits are of course also
possible, and it <could be that an inmbalance between
linguistic and motoric devel opment could be related to
stuttering.

(ii) The second hypothesis is that |anguage and speech notor
processes may interfere with one another during the act

of talking, at least in children who are beginning to

stutter. This interference hypothesis 1is based on
research in non-stutterers whi ch suggest s t hat
simul taneous performance of [|anguage fornulation and

not or programming may result in a deterioration in one



(iii)
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or both areas..... i sbourne and Hicks, 1978; . Such a
hypot hesis is suggestive for a number of reasons, one

of which is the explanation it offers tor the |ocation

of stuttering behaviour in sentences. The | ocations
that have the most power in eliciting stuttering are
those that are both linguistically and motorically
demandi ng. For example, the beginning of a sentence or
clause where movement is both fast and accurate and
where formulation activity is more Ilikely to occur is
the most probable location tor stuttering. Al so a
| onger sentence is more likely to be stuttered than a
shorter one (Bloodstein and Gantwoyk, 1967; Jayaram,
1984) and |onger sentences m ght be expected to be

syntactically more complex and therefore to require
more formulation effort as well as more effort of motor
programm ng.

"Competence and performance have differentiated effects
on fluency. Hi gher 1levels of |anguage competence could
hi nder fluency by <creating a |arger |l exicon and a

greater avail able pool of syntactic forms from which to

choose words and formulate sentences” (Peters and
St ar kweat her 1990). Hi gher | evel s of performance
skill, however, such as word finding and sentence
construction, can only improve fluency by increasing

the rate at which |anguage performance is executed. In
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this way, child with increased linguistic know edge may
have increased risk of stuttering because he or she
knows how to construct, while the child whose | anguage
is delayed, although he or she is not hindered by a
| arge vocabulary or syntactic variation, mght find it
difficult to find words even froma small lession or to
construct even sone sentences and perform notor
activity at the same tine (Peters ans Starkweather,

1990) .

The present study was planned to test the hypothesis
that | anguage and speech notor process may interfere with one
anot her during the act of speaking. Specifically, stuttering
children in the age range of 9 year to 12 year would be
tested for the interference of |anguage and speech notor

process.



CHAPTER |11
METHODOL OGY

15 child stutterers (five each in the age range of 9-10
10-11 and 11-1E years) and 15 normal children (five each of
9-10, 10-11, and 11-15 years) served as subjects. The child
stutterers had nor mal inteiligence as assessed by a
psychol ogi st and were diagnhosed to have stuttering and had
nor mal | anguage | evel as assessed by a speech-I|anguage
pat hol ogi st (using Banksons Language Screening Test). They
did not have any history of misarticulation or any other

speech and hearing problens.

The normal children were matched for age and sex for

stuttering children. Tabl e-11 depicts the subject details.

Age range Stutteringchilren Normal children
in years
Mal e Femal e Tot al Mal e Femal e Tot al
9 - 10 3 2 5 3 2 S
10 - 11 3 2 5 3 2 5
11 - 12 2 3 5 2 3 5

Tabl e-11: Subject details.

Mat eri al :

Thr ee t asks; - interference bet ween | anguage and
speech notor task, interference between |anguage and non-

speech notor task, interference between cognitive and non-
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speech motor task :- were selected. For task 1 and task 11,
si xteen picturable rmeani ngful kannada words which were
appropriate to the age of the children were selected based on

a pilot study done on normal children in the same age group

These sixteen words were categorized under:
a) four nouns b) four adjectives <¢) four transitive

verbs d) four intransitive verbs.

Fabl e-111 provides the material.

Nouns Adj ecti ves transitive Intransitive
ver bs ver bs
1. Naustache* white writing danci ng
2. Knife yel | ow* br ushi ng runni ng
3. Vessel red readi ng* coughi ng
4. Leg br own washi ng crying*

Tabl e-111: Material for task 1 and 11. (*) key words.

The four words (* key words) as uttered by an adult
normal female were audio recorded in a cassette with an inter
stimulus interval of 5 seconds in kannada, which fornmed the
mat eri al . Four sets of pictures were made, each set
consisting of one noun, one adjective, one intransitive verb

and one transitive verhb.

For task IIl a. puzzle was used which the child had to

arrange, depending on the nodel given (Fig.l).



Met hod:

The subjects were tested individually. They were seated
confortably in a quiet place and the audio material was
present ed through the headphones. The subjects were
instructed to listen to the words through the headphones and
were to point out to the appropriate picture representing the
word in the set of four pictures placed in front of them
while doing this they were instructed to sinultaneously and
conti nuously say "papa papa . . " for task 1. In task 11
the same method was followed but here the subjects had to

si mul taneously and continuously tap his/her right foot.

In task 111 the subject was provided with a puzzle and
he was instructed to conplete the puzzle by referring to the
nodel . whi | e doing so he was to sinultaneously and

continuously tap his/her right foot.
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Scori ng:

These responses were recorded on a response sheet
(Pi ppendi x- 1) by the experimenter and a scoring system was
adopt ed. A score of 1" was given if the subject was able to

perform the test and a score of o' was given when the
subject was unable to perform the task tunable to point to
appropriate picture or unable to tap foot correctly or unable
to repeat" papa...." continuously or interrupting the task by

either stopping, repeating initial syl lables or pr -longing

it).

The total score on each task was computed for each
subject and wilcoxin matched pair test was adm nistered to
find out the significance of the difference between tasks and

bet ween normals and stutterers.
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CHAPTER- | V

RESULTS AND DI SCUSSI ON

I. Performance of the subjects on all the three tasks:

In general the difference in the performance of
stuttering vs. nor mal children was significant only for
Task— (Fig—2). On Task-11, while stuttering children

obtai ned scores below 56% where normal children scored above
96% Totally eleven normal children scored 100% and four had
87.5% Among the stutterers one scored 757., five scored

62.5% and nine scored 50%

On Task-11, thirteen normal children had 100% scores and
two scored 87.5% and among the stuttering children, twelve
scored 100% one scored 87.5% and two scored 75% But the
difference were not statistically significant. On lask-I11,
the performance was simlar in both normal and stuttering

chil dren. In both the groups, thirteen scored 100% and two

scored 50%

I'l. Conparison of stuttering children on Task-1 vs. Task-11
vs. Task—Il across age groups:

The results of wilcoxin matched pair test indicate
significant difference (at 0.03 level) between the scores of

Task-1 and Task-11 of stuttering children. Fig.3 shows the
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percentage scores of stuttering children across the age
groups on all the tasks. Generally, the performance of
stuttering children was better on Task-11, followed by Task-
1l and Task-1. On Task-1 subjects in the age range of 10-1l
years performed Dbetter than the other two age qroups.
However, there was not nuch difference in the performance of

stuttering subjects across the three age groups.

I11. Performance of nmale and femal e subjects:

Fig.4 shows the percent scores of females and males.
Though there was no significant difference, nmales perfornmed
better than females across the tasks. The S (category
separation score) between males and females was high for
Task-111 and Task-11 but low for Task-I. The S scores were

1.1, 5.5 and 8 for Task- 1, Task-11, and Task-111

respectively.

IV. Performance on various tests of the tasks:

Performance of stuttering subjects were poorer than that
of normals on all the tasks except for the |anguage tasks,
where they scored 100% On speech nmotor test stuttering
children showed poor performance by scoring only 11.6% while

the normal children scored 93.3% On nmotor task stuttering
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children scored 88.3% where as nornmal children's scored
96. 6% The same trend was seen in their performance in
cognitive task where stuttering children scored 80% where as
normal children scored 86.6% (Fig.5)..

Di scussi on:

The results reveal several points of interest. First of
all stutterer's performance was poor on Task-1 and there were
no significant differences between the scores of stuttering
and normal children on Task Il and task |I11I. while the
percent scores of stutterers on Task-1 was 55.8, and in
normals was 96. 8. These suggest that stutterers have
difficulty performng speech  notor and | anquage tasks
simul taneously and thus there 1is an interference between
speech motor and |anguage tasks in stutterers. Pilso, no
interference was found between non-speech motor and | anguage
and----------- and cognitive tasks. The results of this study
support the hypothesis of Starkweather that, "language and
speech notor processes my interfere with one another during
the act of talking at least in children who are beginning to

stutter (Peters and Starkweather, 1990)

Second, males performed better than females. This m ght
be because the number of nmales were nore than that of females
in the present study. Hence the average scares might be

better for males.
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Third, it appears that the performance of stutterers
i mproved on Task—+ as the age progresses. when the results
of this study was conpared with that of Deepa (1994), it was
found that there was an increase in the score of stuttering
children on Task-1I. Thi s coul d be attributed to
physi ol ogi cal maturati on. Fig.6 shows the performance of

normal and stuttering children from 6-13 years on Task—.

(Fig.6: next page).

Al so, the scores on speech motor task and |anquage task

(Task 1) indicate that while the children obtained very |ow

scores on speech motor tasks, it was not so on |anguage task.
This was observed anmong ail the stuttering children in the
present study. This finding indicates that the possibility

of occurrence of the sub-groups of stutterers with notoric
deficit may be nore than the other sub-groups. It would be

possible to wuse these tasks as a test to find out

interference between speech notor and |anguage tasks in
stutterers. While the test can retain Task-1 and Task-11,
Task-111 can be deleted as the performance of stutterers on

the cognitive task was simlar to that of normals.

The test could be adm nistered to stuttering children to
find out the interference along with purely |anguage tasks

and purely speech notor tasks. If found poor on |anguage



Fig.6: Performance of stuttering and nornal
children in the age range of (6-12)
years.
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task, |anguage could be improved and it found poor on speech

notor task, speech motor task could be worked on.

As the time available for the study was very short, only
fifteen stuttering children were tested. It would be
interesting to learn as to how the various sub-qgroups of

stutterers would perform on this task.



32

CHAPTER V

SUMVARY AND CONCLUSI ONS

' This investigation was aimed at studying the hypothesis
that "Language and speech nmotor processes may interfere with
one another during the act of talking at Jleast in children
who are beginning to stutter”™ (Peters and Starkweather,
1990) . Fifteen child stutterers and fifteen normal children
in the age range of 6-9 years were investigated on three

tasks specifically designed to test the follow ng:

(i) Language and speech motor process interference,
(ii) Language and non-speech notor process interference,

(iii) Non—speech motor and cognitive process interference.

For Task—, the stimulus word was presented through
headphones, and the subjects were reguired to point to the
appropriate picture from a set of four presented before them
While listening for the stimulus word and painting to the

appropriate picture, the subjects had to continuously say

papa'. For Task—1, the pointing response remained the sane
but i nst ead of sayi ng papa', t he subj ects had to
continuously tap their right feet. For Task-111, t he

subjects had to solve a puzzle while continuously tapping

their feet.
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The subjects were given a score of 1' if they could
point to the right picture and 0' indicated failure. The
subjects scored '1' if they said papa' continuously and 'O

if there was any repetition prolongation etc. while saying
' papa’ . Task- 11 was scored simlarly. For Task-I11,
conpl etion of puzzle earned the subjects a score of 1 and
failure '0'. For foot-tapping, any stoppage earned a score

of 0" and continuity "1'.

The results were analyzed wusing wlcoxin matched pair

test. Al so the percent scores obtained by subjects on each
task was cal cul at ed. The results indicated that while there
was significant interference of |anguage and speech notor
processes in stutterers, it was not so in normals. On

conparing the present study with that of Deepa (1994) it was
observed that the score in Task-I i nproved in stuttering

children as age progressed.

Al so, the scores on speech notor task and | anguage task

(Task-1) indicate that while the children obtained very Iess

scores on speech motor tasks, it was not so on |anguage task.
This was observed among all the stuttering children in the
present study. This finding indicates that the possibility

of occurrence of the sub-group of stuttering with notoric

deficit may be nore than the other sub-groups.
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could be adm nistered to stuttering children to

The test
| anguage tasks and

the interference along wt
|f found poor on
found poor on speech notor

purely

find out
| anguage task

purely speech notor tasks.

inproved and if

| anguage could be
task could be worked on.

task speech notor

the study was very short only

As the time available for
It would be interesting

15 stuttering children were tested.
to learn as to how the various sub-groups of stutterers would

performon this task
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Sanpl e of Score Sheet use for data coll ection.

lask

Task



