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CHAPTER- |
| NTRODUCTI ON

Stuttering is defined as -

(a) disruption in the fluency ot 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 di sruptions (c) usually occur
frequently or are marked in character and (d) are not

readily controll abl e.

Sonetinmes the disruptions are (e) acconpanied by
accessory activities involving the speech apparatus,
related or wunrelated body structures, or stereotyped
speech utterances. These activities gi ve t he

appear ance 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 enotions of a negative nature such as
fear, enbarrassnent, irritation, or the like,(q) the
i mredi ate source of stuttering is sone incoordination
expressed in the peripheral speech nechanism and the
ultimate cause is presently unknown and may be conpl ex

or conpound (Wngate, 1964).



The ultimate cause' still remains unknown. The state
of the field 1is perhaps best reflected in Van Riper's

personal experience.

"When 1 was a youth of 16 1 swore an oath to a birch

sampling that | would devote ny life to finding the cause and
cure for stuttering. Decade after decade 1 returned to that
tree and confessed | had found neither. That birch tree died
a long time ago but if it were still living I would have to
say the same thing today"... "Have 1 anything npore to say?
Yes, t hat I still hope that sooner or | ater others wll
fulfill the vow | made to that birch tree" (Van Riper, 1990).

Earlier trends wer e to approch stuttering as a

pat hogonom c nmonolith inspite of diversity in stuttering
mani f est ati ons. Increasingly, this trend has changed and
stuttering is no longer viewed as a unitary disorder. | f

stuttering is not a unitary disorder, there exists a need to

identify conmponents that affect a child s/adult's threshold

for fluency. In recent years as the prom ses of behvioural
and ot her explanations has become less attractive, interest
in the notoric and Ilinguistic phenomenon has reawakened.

Research on stutterers has denpbnstrated that both the

fluent and dysfluent speech of sutterer; is aberrant vis-a-



vis normals. Irregularities may be found in the individual
mot or system involved in speech-respiration, phonation and
articulation as well as in the co-ordination between them
Revi ew by Adans (1984) and Peters (1987) unequi vocal |l y
denonstrated slower speech reaction times in stutterers.
These sl ower reaction tinmes could be due to sl ower
preparation or programm ng of speech utterances as well as
slower initiation of the speech movenents thenselves (Meters,
Hul stjin and Starkweather, 1989). The coordination between
| aryngeal and respiratory systens also seems to be dimnished
in stutterers. The perceptually fluent speech pattern of
stutterers contains unusual patterns of air pressure build
up. El ectromyographic and el ectroglottographic studies have
shown abnormal | aryngeal behaviour even in the perceptually
fluent speech of stutterers (Freeman and Ushiji ma, 1978;
Shapiro, 1980; Van Lieshout, Peter, Hulstin and Star tweaker,
1980). In terms of articulatory behaviour, stutterers show

| onger delay in onset of nmovement (Laruso, Gracco and Abbs,

1987; Peters, et al. 1989), longer transition times (Caruso
et al. 1987; Zimmerman, 1980 a, b) and |onger steady state
postures (Zi mmerman, 1980 a, b). Stuttering children are

slightly but significantly delayed in the developnment of
| anguage skills (Kline and Starkweather, 1979; Wall, 1977).
Stuttering is often seen in chidlren with delayed | anguage

devel opment just as their |anguage emerges (Merits-Patterson



and Reed, 1981). However, with findings like these, the
chi cken/ egg' question remains unresolved. Is the | anguage

del ay a consequent of stuttering or vice—versa. Why does one

find children with | anguage skills beyond their age
stuttering? Points at which stuttering occurs can be
l'inguistically defined. Words close to/the beginning of the
sentence (W ngate, 1976), on longer conpared to shorter

sentences (Jayaram 1984) and mmjor clause boundaries (Wall,

St ar kweat her and Cairns, 1981). The effort required
to fornulate sentences reduces fluency in nornal young
speakers. When syntactic formulation preceeds production,

normal non-fluencies are seen in syntactically nore conpl ex

sentences (Gordon, Luper and Peterson, 1986).

Recent |y, Pet ers and St ar kweat her (1990), have
formul ated hypotheses and suggested Ilines of research to
account for these findings. Three hypotheses have been
suggest ed. These are (1) "There are sub-groups of stutterers
such that one develops primarily out of motoric deficit while
anot her develops it primarily out of a linguistic deficit".
(2) "Language and speech notor processes may interfere with
one another during the act of talking, atleast in children
who are beginning to stutter. This interference hypothesis'
is based on research in non-stutterers, which suggests that

the sinmultaneous performance of | anguage fornulation and



notor progranmming may result in deterioration of performance
in one or both areas (kinsbourne and Hicks, 1978). Such a
hypot hesis is suggestive for a nunmber of reasons one of which

is the explanation it offers for the location of stuttering

bet ween sentences. The | ocations that have the npst power in
eliciting stuttering are those that are both Ilinguistically
and motorically demanding. For exanple the beginning of a
sentence or clause, where novenent is fast and where
formulation activity is most |likely to occur 1is the nost
probabl e |ocation for stuttering. Al so, a longer sentence is
nore likely to be stuttered than a shorter one (Bloodstein

and Gantwek, 1967; Jayaram 1984) and |onger sentences m ght

be expected to be motorically nore conplex and, therefore,

reguire more fornulation effort as well as effort of notor
progranm ng". (3) "Conpetence and performance have different
effects on fluency. Hi gher levels of [|anguage conpetence

(know edge) could hinder fluency by creating a large I|exicon
and a greater available pool of syntactic forms from which to
choose words and formul ate sent ences. Hi gher | evel
performance skills such as word finding and sentence
construction, can only inprove fluency by increasing the rate
at whigh Ilanguage performance is executed. In this way, the
child whose |anguage is delayed although he or she is not
hi ndered by a large vocabulary or syntactic variation, mght

find it difficult to find words even from a small |exicon or



to construct even sinple sentneces and perform notor

activities at the sane tine".

Peters and Starkweather (1990) have suqgeted several
lines of research to test the above hypothesis. The first
hypot hesis can be tested by adm nistering various tests for
| anguage skills, oral notor behaviour and tests of general
notor behaviour and notor co-ordination. If thieve are
subt ypes with purely notori c/ purely l'i ngui sti c, t he
stutterers should produce low scores on either of the two
vari abl es. An investigation of the speech notor/language
interference hypot hesi s requires two compari sons (1)
conparison of the interference effect of a |anguage task on a
sinmul taneous notor task with interference effect of a non-
| anguage cognitive task on sinmultaneous notor perfornmance,
and (2) conparison of the interference effect of a non-speech
notor task on simultaneous |anguage performance. The third
hypothesis <can be tested by investigating relationship

between stuttering and cluttering in nore detail".

| nvestigations of such a nature can have several
inmplications for diagnosis and therapy. Instead of limting
assessnment to description of perceptually observable types of
dysfluencies; nore reaction tinme nmeasures may be conducted.

observabl e articulatory behaviour may also be assessed using



measures |like oral nmotor scale (Riley and Riley, 1986) .
Detailed |anguage assessnment is also called for in order to

obtain a wholistic picture.

"Devel opnment of t herapeutic techni ques designed to

remedi ate linguistic or notoric deficits should wait for nore

direction from research" (Peters and Starkweather, 1990).
The "chicken/egg" issue needs to be resolved. Nevert hel ess,
there are indications that linguistic and nmotoric deficits

may play an etiologic role.

In spite of such indications,the lines of research
suggested by Peters and Starkweather (1990) have not been
pursued to date. It is in this context that the second
hypot hesi s "Language and speech not or processes may
interfere with one another during the act of talking, at|least
in childrn who are beginning to stutter" proposed by Peters
and St ar kweat her (1990; is being i nvesti gat ed. The
interference of |anguage task and speech motor task wll be
investigated in stuttering children in the age range of 6-9
years, and their scores would be conpared with that of normal

chil dren.



CHAPTER | |
REVI EW OF LI TERATURE

"Wy do individuals stutter?"” Several approaches have
been made to answer this question, while the solution renains
el usive, our understanding of the problem has increased nany-
fol d. Stuttering has been viewed as a notor defect (MacKay,
1970% Van Ri per, 1971; Adans, 1974, 1975b; Schwartz, 1976 and
Zi merman, 1980), and as a linguistic deficit (Bl oodstein,
1958) (Wngate, 1980). Brief descriptions of the concept of

t hese aut hors have been provided in the section follow ng:

. STUTTER NG AS A MOTOR DEFECT:

a. Stuttering as a defect in phonetic and syll abic contextua
programm ng (MacKay, 1970):

MacKay (1970 proposed a normal speech production nodel
at the phonetic level which can account for pathol ogical

stuttering. According to him the nodel contains the
followng |evels:
Buf fer D splay
| ndi vi dual Phonene Level
Contextual Integration

Motor Units



The Buffer level has two functions:

1) it stores the word to be produced in abstract form
2) generates a set of prograns to nodify the phonenes

(reguired in the production of the target word) according
to the context.

The buffer feeds into the individual phonene |evel where the
phonenes in the target word gets partially prinmed. From here
the partially prinmed units are sent to the nmotbr unit |evel

A scanner passes over these giving an additional boost of
exci tation. This brings the prinmed units to the threshold
and a series of notor commnds are sent to the appropriate

speech nuscul at ure.
MacKay (1970 a) and Mackay and Soderberg (1970 «c)
suggest t hat the contextual progranm ng nodel can also

account for pathological stuttering in three ways:

Model -1 : Postulates that the nmotor wunit threshold may be

lowered in stutterers vis-a-vis nornals.

Model -2 : Hypothesizes greater levels of hyperexcitability

than normal s.

Model -3 : Postul ates greater preprimng for stressed units.
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b) Stuttering as a defect in coarticuiatory timng:

Van Ri per (1971) defined stuttering behaviour as a "word
i nproperly patterned in time and the speaker's reaction there
to". He hypothesizes that there is a breakdown in the timng
of coarticuiatory events in the production of the syllable.

This breakdown has been attributed to the follow ng:

a) Stutterer's inability to nonitor speech appropriately
through tactile - kinesthetic - proprioceptive feedback

b) Deficient ability to integrate long notor seguences.

c) Organic deficiencies in speech related functions viz.
breat hi ng, voicing, articulation etc.

The conbined result of these short comng is the core of

stuttering behavi ours - syl | abic repetitions, sound
prol ongati ons, silent articulatory postures and phonatory
arrests.

Evaluated in the [light of research on the notor

abilities of stutterers, Van Riper's mpdel stands in good
st ead. A defect in timng may explain some of the problens
stutterers my have in mintaining rhythmc repetitions of
vari ous speech and non-speech tasks. While it is consistent

with almst all of research on respiratory, phonatory and
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articulatory abilities of stutterers, its major flaw is its

lack of specificity.

c) Stuttering as a defect in airflow and vocalization

Adams (1974, 1975 b) described stuttering as a defect
in airflow and vocalization. In this model, irregularities
in respiration and phonation are viewed as primary stuttering
events whil e articulatory irregularities are seen as
secondary coping strategies. Stuttering is seen as a
breakdown in the timng, smooth initiation and mai ntenance of
exhal ation and voicing. When such breakdowns occur, the
speaker either repeats the same articulatory gesture or
prolongs the articulatory gesture being attenpted. In order
for wvoicing to occur, subglottal air pressure nmust exceed
supraglottal air pressure and be able to overcome the glotta

resi stance.

Excessive supraglottal air pressure in stutterers is
usually caused by the secondary coping strategies in the
upper articul ators. When this happens, conpensatory activity
in the expiratory muscul ature is called for. Wt hout this,
constrictions or blockages of the airflow by the tongue or
lips raise the supraglottal air pressure above the level of

subglottal air pressure and cause cessation of phonation.
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Excessive glottal resistance is attributed either to
excessive stiffness within the vocal folds or to conpletely

abducted folds prior to phonation.

Adanms' nodel accounts for the fact that supraglottal air
pressure is excessive during stuttering (Hutchinson, 1975;
Hut chinson and Navarre, 1975); and fluent speech of

stutterers (Agnello and Wngate, 1971).

It seens reasonable to speculate that the del ayed voice
onset and difficulty in shifting from voiceless to voiced
sounds in stutterers is due to excessive glottal stiffness.
Thus, the nodel is consistent with the data on phonatory

abilities of stutterers.

Adans' nodel in gener al i's not i nconsi st ent
with articulatory data. However, there is no definitive
evidence yet to conclude that articulatory disturbances

are secondary to respiratory and phonatory breakdown.

d) Stuttering as a learned excitatory response to a |aryngea
abductor reflex:

Schwartz (1976) stated that the core of the stuttering
block is, "the tendency, wunder conditions of psychol ogical

stress, for the loss of supra nedullar inhibition of the PLA

during speech".
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Central to his nmodel is the "airway dilatation reflex”
(ADR), whenever there is a blockage of the airway or a need
for greater than normal volume of air, the ADR conmes into

play during which the nostrils flare, the body of the tonque

nmoves forward, the pharynx dilates and the vocal folds
abduct . According to Schwartz ADR is mediated by the
medul | a. During normal speech subglott al pressure is

el evated, but the ADR is not elicited because of inhibition
of medullary centers by higher centers. During periods of
psychol ogi cal stress, however, this inhibition breaks down
and the ADR is elicited. This causes the PCA to contract,

thus rendering phonation inpossible.

Faced with such a situation, a speaker my try to "do
battle supraglottaly” (Schwartz, 1974). He my tense the
i ps, tongue or jaw Overt stuttering thus consists of

| earned excitatory behaviours.

The  nodel has been criticized on its scientific
accuracy, logic and explanatory power (Freeman, Ushijim and
Hi r ose, 1975; Zimmerman and All en, 1975) . It does not
account for the linguistic findings of stuttering. It does
not predict any general notor co-ordination deficit in

stutterers;



14

e) A broad theoretical notion about stuttering was presented
by Zi mmerman (1980).

For the first tinme, Zimerman gave a physiological
rather than psychol ogi cal explanation for the phenonenon. He
explained the problem at the level of the notor neurons,
where a nunber of I npul ses from diverse sources were
integrated and the sum of these inputs determne the
background tonus and triggering threshold for co-ordinated

structures.

f) Stuttering as Tension and Fragnentati on.

Bl oodstein has explained stuttering in terns of an
anticipatory struggle reaction (Bloodstein, 1958). However,
in recent years he has considered two additional notions of

tension and fragnentation (Bloodstein, 1969, 1974, 1975 a, b).

Tension typically produces prolongations of continuant
sounds or hard attacks of stop consonants. In the latter
case, the stop phase of the consonant is prol onged,
presumably with a high degree of intraoral air pressure
followed by a greater than normal explosion of air and onset

of voi cing. This conbination of factors results in a
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notably hard glottal attack. Tension can also result in
complete stoppage of the air Stream from an excessively
tensed and prolonged stop phase of a consonant. An attenpt
to vocalize wth a tightly «closed glottis are probably

typical only of severe stutterers 'Van Riper, 1971.

The result of fragmentation depends upon the speaker's
conception of the locus of difficulty in speech. Early or

mld stutterers probably are only vaguely aware of where

their difficulties 1ie, t her ef or e, they tend to fragnent
nat ur al synt hetic units such as phrases, clauses or
sent ences. The result is repetition of the first word of the
syntactic wunit. Rarely do these repetitions occur in the

m ddl e or end of a syntactic unit.

The nodel of stuttering as tension or fragmentation
el uci dat es a nunber of research findings rather well
particularly those with children. It predicts that the "word

bound" factors influencing the loci of stuttering, such as

consonants, vowels, word freguency, word l|ength, informtion
load and granmmati cal class will not be present in the
stuttering of preschool ers. There is some enpirical evidence

to support this hypothesis (Bloodstein, 1974; Bloodstein and

Gant wer k, 1967; Harvey-Fisher and Brutten, 1977).



16

The tension aspect of the nodel appears consistent with
much of the research using electromyography. The data
consistently indicates higher | evel s of muscle activity

during stuttering than fluency.

The major weakness of this nmpdel is that it does not
satisfactorily explain why speech becomes fragmented. The
only support given for this hypothesis that "getting started"
in speech involves a nore conplex notor plan than continuing
or finishing an utterance,is the observation that people seem
to have the greatest difficulty in getting started in
sever al fine motor skills. While Bloodstein is probably
correct in this supposition, an explanation of why getting

started is difficult is not provided.

1. STUTTERING AS A LI NGJ STI C DI SORDER

a) Stuttering as a defect in Prosodic Transition to stressed
syl l ables (W ngate, 1980).

W ngate's view of stuttering mght be termed a defect in
prosodic transition to stressed syll abl es. "Prosodic" refers
to various suprasegnent al features such as juncture,
intonation patterns and stress lor accent) changes which cut

across typical phonetic segnments. "Transition" def ect



inplies that stuttering is a problem of novenment between

sounds rather than stuttering "on" a sound. "to" means that
the problem in stuttering occurs in transitions towards - not
away from -the next sound. "Stressed syllable" refers to the
fact t hat stuttering 1is nost inevitably associated wth
syl lable production, notably in production of the vowel in
each syl |l able. Vowel s carry considerably nore acoustic
energy than consonants, and the primary source of that
acoustic energy is phonation. Furt hernore, the effort
required for vowel production is magnified 1in stressed
syl I abl es, and these syllables are nost likely to be
stuttered.

Stuttering results from both |inGuistic and notoric
difficulties, bot h of whi ch i nteract to produce the

stutterer's intermttent inability to "actualize" the vowels
of stressed syllables. Observable stuttering synptons are
audi ble or silent prolongations of segnments of one syllable

or less in |ength.

The equivocal fact that nopst stuttering occurs on the
initial syllable of words is seen as an artifact of the

distribution of syllabic stress in sentences.
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By | ooking at gener al patterns, and disregarding
sel ected contradictory findings, W ngate has generated a

potentially powerful nodel of stuttering.

W ngate's prosodic transition nodel of stuttering is not
inconsistent with nmost of the data on voice onset and voicing

irregularities of stutterers.

One finding in coarticulation literature is not entirely
consistent with the nodel's prediction of stuttering on
vowel s. Mont gomery and Cooke (1976) found that stuttered CV
syl l abl es appear to be abnormal during the consonant segnent
but normal in the following vowel. Ot herwi se, the npdel is
quite consistent with articulatory data on stutterers.
Further more, it is not inconsistent with nost of the data on
the nmotor abilities of stutterers. Nonet hel ess a few of his

generalizations are not consistent with research results.

W ngate states that the factors of initial word position
and the consonant vowel effects are artifacts of (1; the
frequency of occurrence of stressed syllables in the initial
word position and (2) of the frequency with which English
words begin with consonants. Assuming that his figures of
80% are accurate for both cases, then about 80% of stuttering
should occur on initial word syllables and about 80% of those

should be on consonants. The evidence however suggests
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hi gher values in both cases (Hahn, 1942 b; Johnson and Brown,

1935; Taylor, 1966).

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

According to Hanre (1976) stuttering is a problem of

speech progranmm ng and production. This al so indicates that
stuttering is a problem at two levels, a linguistic |evel
termed "language systens” and a psychophysiol ogical |evel

ternmed "l anguage processing".

Because of the phonol ogical problem involving segnents

and prosody, stutterers show i npairnent in wusing both
context-sensitive rules and context-free rules. Her e,
"context-sensitive" is intended to indicate that the rules

contain inter-dependencies anmobng the variables, as in the
case of later occurring sounds influencing the production of
earlier sounds. " Cont ext - Fr ee" rul es contain no
i nter-dependci es anong the variables, and here stutterer may
stutter on words beginning with any particular sound, but, by

itself.

He also states that, if stuttering increases in

severity, it begins to influence, or be influenced by,
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vari ables at other |levels. For exanple, an usually 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 nost significant
linguistic problems in stuttering will be found in the area

of phonol ogy rather than norphol ogy or syntax.

Numer ous other studies also explain stuttering as a

| anguage di sorder. Ratner and Sih (1969) studied the effects

of utterance length and task conplexity in normal and
stuttering children. Bot h groups showed fluency breakdown as
they imtated sentences with gradual increase in syntactic
conpl exity and | engt h. Rat ner and Sih proposed that

nonf |l uenci es occur when children are pressed to produce
utterance beyond their linguistic capacity. St ockes and
Usprich (1983) studied I|earning aspects of stuttering and
reported that stuttering children stuttered nmore freguently
and had increase in disfluencies as the Ilevel of |[|anguage

demand i ncreased.

Kat hryn (1989) eval uat ed receptive and expressive
| angugage age eguivalency scores for sixteen stutterers 5-9
years to determine if di fferences exist bet ween these
skills of young stutterers. The finding that young

stutterers were not delayed in their receptivel anguage
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skills were delayed in their expressive |angugage skills, was
interpreted as support for the hypothesis that | angugage
deficits observed in stuttering children result from their
attenpts to specify verbal responses as a neans of coping

with their stuttering.

The nost recent expl anati on based upon t he | angugage
aspects for the etiology of stuttering has been the demand
and capacity nodel by Adans (1991). According to Adans,
fluency breaks down when environment and self inposed demands
exceed the speakers cognitive, linguistic notoric and or
enotional capacities for responding. The idea for organizing
the data into two major 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.

Accordi ngto Adans (1990) t hi s demands for | angugage
performance strain the childs learning capacity, but nore
inmportantly they also strain the childs notor capacity in two
different ways. First, |anguage and notor performance occur
at the sane tine during speech production, so central nervous
system processing for learning may detract from notor

performance (ki nsbourne, 1971/.



22

Second, the longer words and sentences that are inherent
in more conplex learning reguire a nore conplex nmotor plan
(Peters, Hul stjein and Starkweat her, 1989; and are also
executed more quickly than the words and sentences of sinpler
| earning (Anster, 1984). So asking for nore conplex |earning
ability, as in |langugage therapy, or at the high end of
learning ability, as with the superior child, is motorically,
as well as linguistically demanding. In both <cases the
descrepancy bet ween t he demand and t he capacity for

performance is simlar and may cause disfluency in speech

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

executi on.

Recently, Peters and Starkweather (1990) have explored
the relationship between motoric and linguistic function in
stutterers in order to derive suggestions Tor devel opi ng new
research hypothesis. These attempt to account for the
various findings regarding motoric and |inguistic variables.

Three hypothesis have been put-forth.



(i)

(i)
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"There are sub-qroups of stutterers such that one
develops primarily out of a |linguistic deficit while

anot her develops primarily of a motoric deficit".

"The second hypothesis is that |anguage and speech
my interfere with one another during the act of
talking at least in children who are beginning to
stutter. Thi s interference' hypothesis is based on
research in non-stutterers whi ch suggests t hat
simul t aneous performance of | anguage formulation and

nmotor programming may result in a determ nation in one
or both areas (Kisbourne and Hicks, 1978). Such a
hypot hesis is suggestive for a nunmber of reasons, one
of which is the explanation it offers for the |ocation
of stuttering behaviour in sentences. The | ocations
that have the npbst power in eliciting stuttering are
those that are both linguistically and notorically
demandi ng. For example, the beginning of a sentence or

cl ause where movenment is both fast and accurate and

where formulation activity is nore likely to occur is
the nost probable |location for stuttering. Al so, a
| onger sentence is more likely to be stuttered than a

shorter one (Bloodstein and Gantwerk, 1967; Jayaram,
1984) and Ilonger sentences mnmight be expected to be

syntactically nore conplex and therefore to require
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more formulation effort as well as more effort of notor

progranmm ng.

(iii) Competence and performance have different effects on
fluency. Hi gher | evel s of | anguage conpet ence
(knowl edge) could hinder fluency by creating a large
lexicon and a greater availability of syntactic forns
from which to choose words and fornulate sentences.
Hi gher |evels of performance skill, however such as

word finding and sentence construction can only inprove

fluency by increasing the rate at which |anguage
performance is executed. In this way, the child with
advanced linguistic know edge may run an increased risk

of stuttering because he or she lacks the notor skill
to execute fluently the sentences but she knows how to
construct, while the child whose |anguage is del ayed,
al t hough not hi nder ed by a large vocabulary or
syntactic variation, mght find it difficult to find
words even from a small lexicon or to construct even
simpl e sentences and perform notor activity at the sane

time.

In the present study the second hypothesis is verified
by examining the interference of [|anguage and speech notor
tasks in stuttering and normal children in the age range of 6

to 9 years.
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CHAPTER 111

MEI HODOL OGY

Subj ect s:

15 child stutterers (five each in the age range of 6-7,
7-8 and 8-9 years) and 15 normal children (five each in the
age range of 6-7, 7-8, and 8-9 years) served as subjects.
The child stutterers had normal intelligence as assessed by a
psychol ogi st and were diagnosed to have stuttering and had
nor mal | anguage | evel as assessed by a speech-language
pat hol ogi st (using Speech-Ease-K-Screening Test). They did
not have any history of msarticulations or any other speech

and hearing problens.

The normal children were matched for age and sex of

stuttering children. Table 1 depicts the subject details.

Age range I Stuttering | Normal
(in years) S S R - = e
| Male | Female | Total [ Male | Female | Iotal
B B e e B
L = T | = r - | 2 1 3 | -
7 - B | 4 | ] | 5 | G4 | ] I .
8 -9 | o | I | D | 4 | l | 2

TABLE-I : Subject details.
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Mat eri al

Thr ee t asks; - interference bet ween | anquaqge and
speech nmotor task, interference between |anguage and non-
speech notor task, interference between cognitive and non-
speech motor task;- were selected. for tasks 1 and 11,
sixteen 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, (c) four transitive verbs, (d) four

intransitive verbs.

| abl e-11: provides the materi al

Nouns Adj ecti ves Transitive Intransitive
ver bs ver bs
1. Moust ache* white writing danci ng
2. Knife yel | ow* brushi ng runni ng
3. Vessel red readi ng* coughi ng
4. Leg br own washi ng crying*
Table-11: WMaterial for task 1 and 11 (*) key words.

* Key stinmulus.
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Four words (mnustache, vyellow, reading crying) as uttered
by a normal adult female were audio-recorded in a cassette
with an interstimulus interval of five seconds in Kannada
which formed the material. Four sets of pictures were made.
Each set consisted of one noun, one adjective, one transitive
verb and one intransitive verb. For Task 111, a puzzle was
used which the child had to arrange depending on the nodel

given (Fig.l).

Figure-1 : Puzzle for Task I11

Met hod:

The subjects were tested individually. They were seated
confortably in a quiet place and the audio material was
present ed t hr ough the headphones. The subjects were
instructed to listen to the words through the headphones and
were to point to the appropriate picture representing the
word in the set of four pictures placed ir front of them
While doing this they were instructed to sinultaneously and
continuously say papu papu papu' for Task-1I. In Fask-11 the
same nmethod was followed but here the subjects had to

simul taneously and continuously tap his/her right foot.
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In Task-111 the subject was provided with a puzzle and
he was instructed to conplete the puzzle by referring to the
nmodel . While doing so, he was to simultaneously and

continuously tap his right foot.

Scori ng:

These responses were recorded on a response sheet
(Appendi x-1) by the experinmenter and a scoring system was
adapt ed. A score of 1' was given if the subject was able to
perform the task and a score of 0" was given when the
subj ect was unable to perform the task (unable to point to
appropriate picture, wunable to repeat papu ... continuously
or interrupting the task by either stopping, repeating
initial syllable or prolonging it). The total score for each
task was conmputed for each subject and W I coxin matched pair
test was admnistered to find out the significance of

di fference between tasks and between normals and stutterers.



1)

2)

CHAPTER 1V
RESULTS AND DI SCUSSI ON

Performance of the subjects on all the three tasks.

Stuttering vs. normal children: In general the difference
in the performance of stuttering vs. normal children was
significant only for Task-1. However, the performance of
stutterers and normals differed on the other tasks also
(Fig.2) while normal children obtained scores above 95% on
Task-1, stuttering children obtained scores bel ow 58% On
Task-1 ten normal subjects scored 100% and five had 87.5%
Among the stutterers, one scored 100% eleven had 50% two
had 37.% and one had 62.5% scores. On Task-11 while
el even stuttering subjects scored 100% Two of them had
87.5% and three had 75% scores, anong normals, fourteen
had 100% scores and one scored 87.5% In Task-I11,
fourteen stuttering subjects had 100% scores and one had

50% score. The normal subjects also showed simlar

per formance.

Comparison of stuttering subjects on Task-1 vs. Task-I1I
VS. Task 11l and across age groups: The results of

W | coxin mat ched pair t est i ndi cat ed signi ficant
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difference between the scores of Task- | and Il of
stuttering children ( p < . 05). Figure 3 shows the

percent scores stuttering children across age groups on

all the tasks. Generally, the performance of stuttering
children was good on Task-1 11 followed by Task 11 and
Task-1. On Task-1, the subjects in the age range of 6-7

years perforned poorer than subjects in the higher age
groups. On the same task, subjects in the age range of 7-
8 years had the highest score. On Task-11 and Task-111,
subjects in the age range of 8-9 years had the highest
scores. However , on Task-Il, there was not nuch
difference in the performance of stuttering children

across the three age groups.

1. Performance of male and femal e subjects:

Figure 4 shows the percentage scores of nmales and
f emal es. The results are interesting in that the nmale
subjects performed better than the females though not
significantly. The S score (category separation score)
between nales and fermales was high in Task-1I and Task-I1 I

but low for Task-1.
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Fig.3: Percent scores of stuttering children across
t he age groups.



{ |
1204 |
l
1004 S A : |
r‘r'-r'-rmﬂ—. I p—— |
m“\ \\*{ f T | I
...................... 'i'\l\ \I\ \! | ll".l.‘lllllrll-l\‘\l\"l ] iia { '+
2n - RRRY! HN------- 1 | EARAAR AN et | | 1
T lnm\\m --------- | AV -
| EREERARRTE SRR [ RERTHRE T EREEEEE I B
§ R G R i Lnateca it REECESEE N M I
e s AR RS ER R T R r EERREMARAN S o f }
N VS | 5 € 0 8 EC e T AT IV e =3 ] |
|| ——— Y [ ——Hmm'i- 1| I
[ +] — i e \.\.‘nf -------- N
A0 - | e—— )\ | —— 0\ by o l ‘ ‘
[ — J ,,,'a,‘a,'\'a.x,dv-
| | OO |\ ALY I WA - ]
N R R I Rk [
2U | S\ | | '
[ | O\ | — gt
|| ——\ Y 1 ALELLEART RS
- |/ — )Y 4 LS S
] 1 ..r % ¥,
li=in Enmmmin
Wisans I TINGID
BN . (R R T T
—— R 8 Wyt FEREFES BR e— T 1

Fi g.4: Percent scores of nales and femal es.



31

I1l. Performance on various tests of the tasks:

The difference in scores was significant for the speech
notor task and | anguage task. Among all the variables, both
stutterers and normals scored Ilowest on the speech notor
vari abl e. Normal s scored 100% on all variabl es except on the

notor (both speech motor and non—-speech motor).

The performance of stuttering subjects was poorer than
that of normals on all variables except on the |anguage task
in Task-Il and cognition in Task-111. On these two, both
groups showed simlar performance. Figure 5 shows the

percent age scores on various tests,
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 difference between the scores of stuttering

and normal children on Task Il and task [I11. Whil e the
percent scores of stutterers on Task-I was 53, that in
normals was 96. These suggest t hat stutterers have
difficulty perform ng speech not or and | anguage t asks

sinmultaneously and thus there is an interference between

speech notor and |anguage tasks in stutterers. Al so, no
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Fig.5: Percent scores on various tasks.



interference was found between non-speech motor and |anquage
and | anguage and cognitive tasks. The results of this study
support the hypothesis of Starkweather that, "lanquage and
speech notor processes may interfere with one another during
the act of talking at least in children who are beginning to

stutter" (Starkweather, 1990).

Second, males perfornmed better than females. This ni ght
be because the nunber of males was more than that of fenmmles

in the present study. Hence the average scores mght be

better for mal es.

Third, it appears that the performance of stutterers
i mproved on Task-I as the age progresses. When the results

of this study was conmpared with that of Nandakumar (1994), it

was found that there was an increase in the score of
stuttering children cm Task-1. This could be attributed to
physi ol ogi cal maturation. Figure 6 shows the performance of

normal and stuttering children from 6-13 years on 7ask-1I.

Al so, the scores on speech notor task and | anguage task
(Task |) indicate that while the children obtained very |ow
scores on speech motor tasks, it was not so on |anguage task.
This was observed anong all the stuttering children in the

present study. This finding indicates that the possibility
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of occurrence of +the sub-groups of stutterers with notoric
deficit may be more than the other sub-groups. It would be

possible to use these tasks as a test to find out the

interference between speech motor and |anguage tasks in
stutterers. While the test can retain Task-1 and Task-11,
Task-111 can be deleted out as 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 wth purely |anguage tasks
and purely speech nmotor tasks. If found poor on |anguage
task | anguage could be inproved and if found poor cm speech

notor task speech motor task could be worked on.

As the tine 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-groups of

stutterers would perform on this task.
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CHAPTER V
SUMVARY AND CONCLUSI ONS

This investigation was ained at studying the hypothesis
that "Language and speech notor processes my interfere with
one another during the act O talking at Jleast in children
who are beginning to stutter"” (Starkweather, 1990). Fifteen
child stutterers and fifteen normal children in the age range
of 6-9 years were investigated cm three tasks specifically

designed to test the foll owi ng:

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

(i) Non- speech notor and cognitive process interference.

For Task-1, and the stimulus word was presented through
headphones. the subjects were reguired to point to the
appropriate picture from a set of four presented before them
While listening for the stinmulus word and pointing to the

appropriate picture, the subjects had to continuously say

papu' . For Task-11, the pointing response remai ned the sane
but i nst ead of sayi ng papu', t he subj ect s had to
continuously tap their right foot. For Task-1I111, t he

subjects had to conplete a puzzle while continuously tapping

their right foot.



The subjects were given a score of 1" if they could

point to the right picture and O indicated failure. Al so
the subjects scored 1' if they said papu' continuously and
"0 if there was any repetition prolongation etc. while
saying papu'. Task- 11 was scored simlarly. For Task-1I111

completion 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 using WIlcoxin matched pair
test. The percentage of scores obtained by subjects on each

task was cal cul ated and was analyzed.

The results indicated that while there was significant
interference of | anguage and speech nmotor processes in
stutterers, it was not so in normals. On conparing the
present study with that of Nandakumar (1994) it was observed

that the score in Task-1 inproved in stuttering childrenas age

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

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

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 O stuttering wth notoric

deficit may be nmore than the other sub-groups.



The test could be admi nistered to stuttering children to
find out the interference along with purely |anquage tasks and
purely speech motor tasks. If found poor on |[|anquage task
| anquage could be improved and it tound poor on speech notor

task speech motor task could be worked on.

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

perform on this task.
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APPENDI X
NAME: AGE: SEX:
DI AGNCSI S: 1 Q

LANGUAGE LEVEL:

Sl. Language Task Speech Mot or Task
No.

CESIES

Language Task Non- Speech Mdtor Task

g2

PONp

Cognitive Task Non- Speech Mt or Task

g2

BON R

Sanmpl e of Score Sheet use for data collection.



