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GHAPTERI
| NTRADLUCTT ON

"Stuttering has been called a riddle. It is a conplicated,

mul tidi nensional jig jaw puzzle wth many pieces still m ssing.
It is also a personal, social and scientific problemwth many
unknown causes" (Van R per 1982).



Suttering is a disorder known for its variability, both for inter and intra
individual variations as well as wthin and across situationa variations. The
variability can be inthe frequency, type, severity and duration of stuttering as well as
inreleted speech and non- speech behavior or attributes. Suttering is thus considered
as a syndrone where three basic aspects called t he' ABC of stuttering are inpaired
(Curlee 1993). These include affective (feelings), behavioral (moments of stuttering)

and cognitive (thoughts and attitudes) domains.

W ngate (1964) proposed three-part standard definition of stuttering. The first
part denotes the core features of stuttering that have universal applicability the second

andthirdpartsidentifytheaccessoryand associated features, respectively.

AccordingtoWngate(1964) the ternm Stuttering' neans:

(1) (a) Disruptioninthe fluency of verbal expression, whichis (h) characterized
by i nvol untary audi bl e (or) silent repetition (or) prolongationsinthe utterance
of short speech el ements, nanely: sound syllables and words of one syllable.
These disruptions (c) usual |y occur frequently (or) are marked in character and

(d) arenot readily control | able.

(2) Sometimes the disruptions are (e) accompanied by accessory activities
involving the speech apparatus, related (or) unrelated body structures, (or)
stereo typed speech utterances. These activities give the appearance of being

speech-rel ated struggle.



(3) Al'so, theseare not infrequently (f) indications (or) report of the presence of an
emotional state, ranging froma general condition of excitement (or) 'tension
to more specific emtions of a negative nature such as fear, embarrassment,
irritation, (or) the like, (g) The immediate source of stuttering is some
incoordination expressed in the peripheral speech mechanism the ultinmate

cause i s presently unknown and may be compl ex (or) compound.

Wngate's (1964) statenent that the "ultimate cause of stuttering is presently
unknown" still holds good. The state of the field is perhaps best reflected in Van
Riper's personal experience as follows: " When | was ayouth of sixteen, | swore an
oath to a birch sapling that | woul d devote ny life to finding the cause and the cure
fr stuttering. Decade after decade | returnedtothe tree and confessed | had found
neither. That birchtreediedalongtimeago. But if it werestill living! woul dhaveto
say the same thing today. Have | anything more to say? Yes, that | sill hope that
sooner or later otherswll fufill thevow, | madetothebirchtree" (VanRiper, 1990).
Extensive research has been conducted to investigate the etiology of stuttering. In
1960s and 1970's, the etiology was focused on emotional issues, (Sheehan, 1958),
(earning theory (Brutten & Shoemaker. 1967), and parental reactions (Bl oodstein,
1970). Later in 1970"s the focus was changedto various communi cation process such

as | anguage (Bl oodstein, 1974) and articul ation ( Zi mmer man, 1980).

Speech | anguage pathology with special reference to the exploration of the
disorder of stuttering has had a surge of vocal onset studies fol | owed by a surge of
vocal reactiontime studies in 1970's. But towards the end of 1980's the literature of

stuttering focused on laryngeal dynam cs, whichgavebirthtoabroader interest inthe



role of speech motor behavior on fluency (Cross & Luper, 1983). Approaches to
stuttering, whether for theory construction or therapy, have, in the last few years
focused either on motoric or on linguistic factors. A reviewof stuttering and ot or
skill indicates that stutterers unequivocal |y denonstrate sl ower speech reactiontines
(Adams. 1974), which seemto result froma sl ower preparation or programm ng of
speech utterances as wel |l as slower initiaion of the speech movements thensel ves
(Peters. Hilstjin & Starkweather, 1989). The research on aerodynam c¢ functions by
Peters & Boves (1988) suggests a dimnished capacity of stutterers to co-ordinate
respiratory movements with laryngeal adjustments during the onset of phonation and
unusual patterns of ar pressure building. Abnormal laryngeal behavior during
perceptual Iy fluent speech of stutterers has been reported by Freeman & Ushijina
(1978), Shapiro (1980), Van Lieshout, Peters, Hilstjin & Starkweather (1988). The
results of the studies by Zi mmer man (1980) and Caruso, Gracco & Abbs (1987)
reveal abnormal articulatory behaviour inthe perceptual Iy fluent behaviour of clients
withstuttering. Also, greater variability inthe physiol ogic processes just beforethe

onset of speech has been reported by several authors (Janssen, W eneke & Vaane,

1983; Wat son & Al fonso, 1987).

Due to the ampl e evidence of involvement of motoric aspects in stuttering,
various model s were proposed by several authors to explain the act of speech

pl anni ng and execution (Mackay & Soderberg, 1970; Marsden, 1984; Evarts, Shinoda

&Wse, 1984; Levitt, 1989).

The findings withregardto stuttering and linguistic skills are mltifold. The

results of theresearchinthisareaindi catethat (1) childrenwithstutteringareslightly



but significantlyslowerinthedevel opment of | anguage skillsthan cl osel y mat ched
non-stutteringchildren (Kl ine&Starkweather, 1979), (2) childrenwhoselanguage

devel opment  is delayed often beginto stutter as | anguage emerges during treatnent
(Merits-Patterson & Reed, 1981), (3) stuttering occurs more often at points of more
accousticdemands (Ml |, Starkweather &Cairns, 1981; Jayaram 1984), and (4)

normal nonf | uenci es in young children occur more often on syntactically conmpl ex
than on syntactically sinple sentences when syntactic formulation precedes their

production (Gordon, Luper&Peterson, 1986).

Peters & Starkweather (1990) hypothesized that there are subgroups of
stutterers such that one group devel op the disorder primarily out of a motor deficit,
while another group develops it primarily out of a linguistic deficit. According to
them combinations of such deficits are also possible, and it could be that an
I mbal ance bet ween linguistic and notoric devel opment coul d be related to stuttering.
Peters et a. (1990) suggest three hypot heses that seemto account for these findings -

Vi z-

1. Sub-group Hypothesis: There are sub-groups of clients with stuttering
such that one develops primarily out of notoric deficit while another

developsit primarilyout of alinguistic deficit.

2. Interference Hypothesis: Language and speech notor act processes may
interferew thone another duringtheact of talking, at least inchildrenwho
are beginningto stutter. This interference hypothesis is based on research

in non-stutterers, which suggests that the simultaneous performnce of



| anguage formulation and motor programm ng may result in deterioration
of performance in one or both areas (Kinsboume & Hicks, 1978). Such a
hypothesis is suggestive for a number of reasons, one of which is the
explanation it offers for the location of stuttering bet ween sentences. The
location that has the most power in eliciting stuttering are those that are
compl ex both linguistically and motoricatly. For example, the begi nning of
a sentence or clause, where movement is fast and where fornulation
activity is most likely tooccur, isthe most probable locationof stuttering.
Al'so, longer sentences are more likely to be stuttered than a shorter one
(Bloodstein & Gantwerk, 1967, Jayaram 1984) and longer sentences
m ght be expected to be nmotorically more conplex and therefore require

more formulationeffort as well as effort of motor programm ng.

Competence and Performance  Hypothesis:  Competence and
performance have different effects on fluency. Higher levels of | anguage
competence (knowl edge) coul d hinder fluency by creating a large Iexicon
and a greater available pool of syntactic forms from which to choose
words and formulate sentences. Hgher-level performnce skills such as
word finding and sentence construction can only improve fluency by
increasing the rate at which language performnce is executed. In this
way, the child whose language is delayed although he or she Is not
hindered by a | arge vocabul ary or syntactic variation, mght find it difficult
to find words even froma smll [exicon or to construct even sinple

sentences and performmotor activities.



Peters & Starkweat her (1990) have suggested several lines of research to test
the above hypotheses. Admi nistering various tests for | anguage skills, oral notor
behavi our, andtests of general mot or behavi or and mot or coor di nationcantest the first
hypothesis. If there are subtypes with purely motoric/purely linguistic, clients with
stuttering shoul d produce | owscores on either of t he t wo variabl es. An investigation
of the speech notor |anguage interference hypothesis requires t wo conparisons: - (1)
conprasion of the interference effect of a |anguage task on a sinmultaneous speech
motor task with interference effect of a non-1anguage cognitive task on simul t aneous
speech motor performance  and (2) conparison of the interference effect of a non-
speech motor task on sinultaneous |anguage performance. Investigating relationship

between stuttering and cluttering in more detail can test the third hypothesis. .

Deepa (1994)and Nandakumar (1994) made an attenpt to evaluate the
interferencehypothesisandtested15childrenwi thstuttering, eachintheage group of
6-9years,and 9-12 years, respectively. They tested the children on three tasks as
fol l ows: Interfernce between (1) language and speech mot or tasks, (2) |anguage and
non0- speech not or tasks and (3) non-speech mot or and cognitive tasks. The authors
reported asignificant interference of | anguage and speech motor tasks in clients with
stuttering, whichwasnot foundinnormal children. Theyalsoreportedthat | anguage
and speech notor interference decreased with age and that children with stuttering
performed poorly on speech notor task compared to |anguage task, which suggests
the possibility of occurrence of the subgroups of stuttering, with greater percentage of
occurrence of the subgroup with notoric deficits. Though the results of these studies

support the interference hypothesis, large group of children with stuttering shoul d be



I'n viewof the above, the present study attenpted verification of subgroup and
i nterference hypot hese. Soecifically 100 childrenw thstutteringwereinvestigatedon
speech not or and linguistic skills by whi chit may be possibletoclassifythese
children under three subgroups as (a) predomnantly motor (b) predomnantly
l'inguisticand(C) aconbinationof notor andlinguistic. The same 100 children were
tested for verifyinginterference hypothesis. For this, threetasks - (a) | anguage and
non- speech notor task (b) lanuage and speech notor task (c) cognitive and non-

speech mot or task- wer e used.



CHAPTERI I

REVI EWOF LI TERATURE

"Inconsistent and conflicting findings in the literature on stuttering appears

to. be a rule rather than exception" (Bl oodstein, 1987).



The study attempted verification of sub grouping and |anguage and speech
motor interference in stutterers. Therefore, the review will be dealt under sub
grouping of children with stuttering, speech motor aspects in stuttering, linguistic
aspects in stuttering and interference of speech and motor acts in children with

stuttering.

| Sub grouping ofchildren with stuttering:

Stuttering research has been particularly notorious in finding conflicting,
ambi guous results or data, which cannot be generalized. Speech and non-speech
differences among people with stuttering, particularly childrenwith stuttering, may be
as inportant as speech and non-speech differences between them Such specul ation
appears related to the fact that various differences in speech and non-speech
associated behaviors exists among children with stuttering (Douglass & Quarrington:
1952, Prins & Lohr; 1972: Schwartz & Coniure, 1988). |f stuttering is not a unitary
disorder, then a need exists to identify components that affect a child's threshold for
fluency. If these components are regular and independent a sub typology may be
possible.  Exam nation of differences among stutterers have led investigators to
suggest that identifying and describing subgroups of stuttering may account for these

differences (Prins&Lohr 1972; Riley&Riley, 1979; Preus 1981).

The idea that stutterers can be classified has heen expressed by numerous
witers (Daly 1981; Preus; 1981, Rentschler; 1984) during the past several years.
Most research in the area of stuttering compares subjects with stuttering and non-

stuttering on various skills, behaviors and performances. There are several possible

10



iexplanations, whichareofferedto address the issue of possibilities of sub grouping
stuttering. A common assumption in stuttering research has been that subjects
manifesting a common symptom represent a homogeneous population. It is
reasonabl e to support that people with stuttering differ from one another in any
number of respects. In fact, most studies (Adams & Hayden, 1976: Cross & Luper
1979, 1983) report higher variahility in their experimental group (stuttering) than
control group (non stuttering). Two points arise fromthis observation. Frst, grouping
and the use of group mean scores serve to obscure information relative to the
characteristics of individuals with stuttering. Many researchers (Prins & Lohr,
1972; St.Onge, 1963) acknowl edge that the " Average stutterer” i s non-existent and
that there are no traits that are common to all stutterers. Thus the average
performance or characteristics of group of children with stuttering should not be
considered to be representative of stutterers in general. This only servesto dilute the
power of research findings. Second, higher variability suggests less group
homogeneity. It is, thus, reasonable to suggest that stutterers m ght be delineatedinto

subgroups based upon certain commonal i ties.

Identifying and describing subgroups in children with stuttering has three
inportant clinical and research inplications. First, identifying and describing the
behaviors that characterize the subgroups may help to explain description of
published findings. If the investigator knewthe criteria for subgroup membership, he
can investigate the differences among the subgroups as well as their normally fluent
peers. Thiscould makeit possibletodetermnethe potential sources of withinas well
as between group variability.  Second, knowing the specific behaviors that

characterize the subgroup could assist in the diagnosis of children with stuttering

11



based upon the behaviors and problens specific to the sub group, rather than the
entire popul ation of stuttering. Third, knowing the specific subgroup with which a
child fals could provide diagnostic infornation relative to the therapeutic
intervention. Wth this, it is possible for the clinician to inplement specific
therapeutic strategies specially designed for a subgroup unique probl em behaviors.
That should enhance hoth the efficacy as well as the economy of the child 's

rehabilitation (Preus, 1981).

Preus (1981) pointsout inhis study that "the subgroup hypothesis has neither
been proved nor disproved, but has found partia support in some studies. The need
for newand better enpirical investigations of this hypothesisisstrong". Thus, while
many studies suggest the presence of subgroups, the conclusions drawn fromthese
studies are limted, because of lack of enpirical data and clearly specified
met hodol ogy. Typically, investigations of subgroups of stuttering have either focused
on the characteristics of children with stuttering (language problems, intelligence,
articulation problemetc.) or the characteristics of their stuttering (the type of speech
dysfluency, associated speech and non speech behaviors). Although children with
stuttering appear to differ among themsel ves when their characteristics are exam ned
(Daly, 1981, Preus, 1981) many of these exam nations have involved the use of
unclearly or qualitatively defined variables.  Examnation of variables t hat

characterize the stutterers dysfluency (speech dysf|uency type, associated speech and

non speech behavior) woul d appear to provide a more quantifiable and objective

means of studying the sub groups.

12



Several researchers have been attracted to the i dea that subtypes of stuttering
may be found which will help to organize the descriptions of children who stutter.
These researchers have generated data that challenge the traditional concept of
stuttering as a unitary disorder. As early as 1940, Barr suggested that non-speech
behavior shoul d be considered when evaluating a stutterer's speech, as non-speech
behaviors helps in identifying the subgroups of stuttering. The possibility of
subgroups of stuttering was presented by Johnson (1957) and highlighted again by
Brown, Sheehan, West & Wschner (1959). Johnson (1957) opines that it is the
speech behavior itself that appearstodifferentiate stutterers fromtheir normally fluent

peers, rather thanintelligence, birthorder etc.

There are fewwi del y scattered research findings to identify etiological subtypes
of  people with stuttering.  Sub grouping has been done based on features of
stuttering, age of onset, performance of the subjects on various tasks, and etiol ogy.
Several attenpts have been madeto differentiate among persons who stutter using the
adaptation phenomenon (Laynon, 1963; Newman, 1963; Prins, 1968) type of
stuttering moment (Douglass & Quarrington, 1952; Emerick, 1966) and evidences of
CNS dysfunction (Grahamé& Brumik, 1965; Sayles, 1971). However, these results
had m nimal success in differentiating subgroups. But these findings suggest that
further description and evaluation of behavioral variations during stuttering may help

toinvestigatethe subgroups in stuttering.

Researchers have described a variety of auditory anomalies which may form
the basis for subgroups. The skills that have been reported as significantly different

among stutterers include (1) the inability to resequence backward speech (Perozzi,

13



1970; Wngate, 1971), (2) bel ow average performance in dichotic Iistening test
(Curry & Gregory 1969; Sommers, Brady & Moore 1975), (3) reduced auditory
threshold (Mac Cul loch, Eaton & Long (1970), and (4) inpaired auditory memory

(Wlliams & Marks, 1972).

Berlin (1955) tried to classify children with stuttering into three groups -
famlial, neurogenic and psychogenic. St. Onge (1963) suggested three types -
organic, psychogenic, and speech phobic stutterers. Andrews &Harris (1964) tried to
classify based on the subject's case histories. Systematic research on types of child
stutterers began with Andrews & Harris (1964) study of school age children. Miltiple
regression analysis was empl oyed to identify the differences on variabl es such as age,

intellectual level, and age of onset of stuttering.

Etiology has been a frequent basis of classification. Luschinger & Arnold
(1965) proposed six-type scheme, which includes organic (inherited), symptomatic
(of organic |esions), devel opmental , traumatic, physiological and hysterical stutterers.
Anot her possible subgroup that emerges from a review of the research includes
children with stuttering who have difficulty with syntax, grammar and other skills
requisite to language formulation. Soderberg (1967) described this difficulty as
grammatical and |exicon uncertainty. Bloodstein & Gantwerk (1967) concluded that
children with stuttering m ght have difficulty in getting started on the execution of an

identifiable segment of |anguage.

14



Sayles (1971) subgrouped children on the basis of abnormal EGG. He tested
23 childrenwithstuttering al ongwith control group. Abnormal EEGwas observedin

4.9 %of the childrenw thstuttering comparedto 12 %of controls.

Prins & Lohr (1972) attenpted to classify subjects with stuttering based on
visible and audible features. They analyzed the speech and reading behavior of 19
subjects withstuttering inthe age range of 14to 23 years. They identified six factors -
severity of stuttering, type of audible disfluency, adaptation, tension, and stuttering
differences in reading and speaking. They reported that by identifying audible and
visible features associated with instances of stuttering, they were able to identify
behavioral simlarities supporting the presence of " subtypes of stuttering" in adult
stutterers. They used factor analysis to correlate 46 visible and audi bl e phenomena of
stuttered speech. Ineach instance little difficulty was found inisolating clusters of
characteristics that seemed to belong together. Thus, by objectively assessing
stuttering and it's associated behaviors as suggested by Prins & Lohr, it may be
possible to differentiate quantitatively and more precisely between youngsters who
stutter. They concluded that the 10 resulting factors m ght be useful in describing
di sorder syndromes among peopl e with stuttering. These investigators suggested that
the quantification of behaviors associated with stuttering m ght have inpticationcfbr

the manner inwhichwe consider etiologies and therapies for stuttering.

Riley & Rley (1980) analyzed the performance of children with stuttering on
tests of motor coordination, psycholinguistic abilities and severity of stuttering. The

anal ysis yielded factors that could be presumed to be related to the devel opment of



stuttering, notably oral motor ability, [anguage skills and auditory perceptual ability.

However, subgroups of stuttering wer e not identified.

Preus (1981) made a comprehensive search for subgroups among 100 children
with stuttering using 70 variables related to symptamatology of stuttering. The
variables that included were language devel opment, frequency of stuttering under
various conditions, signs of brain damage and general anxiety, and emotional
adjustments. But he was not able to find the subgroups in stuttering . He concl uded
that stuttering is characterized by heterogeneity with respect to etiology and
underlying mechani sms or with respect to responsiveness to treatment. Preus (1981)
also proposed an etiological classification where he attenpted to group young
stutterers by using a large number of psychosocial variables, for example hirth order
and intelligence. He concluded that stuttering is amultidimensional disorder and that
stutterers are characterized by heterogeneity with respect to etiology and underlying

mechani smor with respect toresponsivenesstotreatnent.

Janssen, Kraaimaat & Brutten (1983) noted some possible differences in type
of stuttering between subject with and without famly background of stuttering. They
exam ned the symptomatol ogy, reading ability and anxiety levels, responsiveness to
therapy and speech motor behavior of elementary and high school children with
stuttering and children with famly history of stuttering and with a negative famly
history of stuttering. The subjects with a positive famly history of stuttering differed
significantly fromthose with a negative famly history with respect to speech and
non-speech motor behavior. Their findings suggest that neuromotor functioning is

related to genetic susceptibilityto stuttering.

16



Rentschler (1984) supported sub grouping of stuttering. He exam ned the
effects of sub grouping on a sample population selected froma pool of stuttering
children. The group was compared on scores of Raven's Progressive Matrices Test,
errors on Benton Visual Retention Test, right - and left hand scores on the Purdue
Peaboard Test and the Wechsler Digit Span score. They found that the groups were
contrasted across five variables. The results indicated that the performance difference
between the groups increased as the selection criterion became more stringent. They
advocated exam ning more closely the individual differences of stutterers, whi ch may
enabl e researchers and clinicians to broaden their knowl edge on the problems of

stuttering.

Schwartz & Conture (1988) suggested that by quantifying most frequently
occurring disfluency types - sound syllable repetition and sound prolongation and
examning the number and variety of behaviors associated within stuttering, young
stutterers coul d be divided into various subgroups. They studied 43 young stutterer's
speech and non speech behavior in the age range of 3.10 months to 9.4 years.
Fourteen associated speech and non speech behavior and speech disfluency types
were identified and quantified. These behaviors were identified based on which five
subgroups of stuttering were framed. The authors suggest that on the basis of number
and variety of speech and non-speech behavior subgroups may be formed. They found
a number of clusters and partial support for discrimnating between a predom nantly

"“clonic" and predom nantly " tonic " type of stuttering.



Poul ous & Webster (1991) used famly history of stuttering as a basis for
sub grouping 169 stutterers. They found that those without such a history were
consi dered more likely to have suffered frombirth injuries or other related conditions
suggesting the possibilities for brain injuries. On the basis of this retrospective
research of famly history they concluded that patients with stuttering can be
subgrouped on the basis of etiology and underlying mechani sm despite apparent

simlarities withrespect totimeof onset of stuttering and enotional concomitants.

The above reviewhighlights interests in sub grouping children with stuttering.

Tabl e 1 summari zes the subgroups of persons with stuttering.

Authors Year Subgroups
Douglass & Quarrington 1952 Interiorized, Exteriorized
Berlin 1954  Familial, Neurogenic, Psychogenic
St. Onge 1963  Organic, Psychogenic, Speech Phabic
Luschinger & Arnold 1965 Organic, Symptomatic, Developmental,
Traumatic, Physiological, Hysterical
Schwartz & Conture 1988 Clonic, Tonic

Tabl e 1. Subgroups of persons with stuttering.

It is evident that few of the investigators have attenpted or been able to
quantify the variables of behaviors necessary to establish criterion for subgroup,
particularly, inchildrenw thstuttering. Sub grouping childrenwith stuttering provide
mor e quantifiable and more sensitive means of differentiating among children with
stuttering than woul d be an examnation of general characteristics such as socio
econom ¢ status, hirthorder, etc. However, the subgroup hypothesis has neither been

proved nor disproved. It has received partia support fromthese studies. Also, it has
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not heen possible to use the results of these studies either in diagnosis or in therapy
for young stutterers. If one were to find a subgroup it should be clinically easy to
diffrentiate stutterers belonging to a subgroup and provide remediation to them
Peters et al. (1990) suggest sub-groups of clients with stuttering such that one
devel ops primarily out of motoric deficit while another develops it primarily out of a
linguistic deficit. The present study attenpted verification of these subgroups in

childrenwth stuttering.

'l Speech mot or aspects in stuttering:

Stuttering isacomplexclinical problemthat presents anumber of facestothe
clinician. First, thereisthemotor disturbancethat i sevident intheabnormal type
and amount of speech dysfluencies. Then there is a complex set of relations
between the mot or disturbances, the emotional accompani ment of the disorder and
further alterations inthe speech behavior. Speechis more thanthe specification of
characteristic motor pattern adjusted for context. During speech, different vocal
tract actions are sequenced to produce a group of linguistically relevant speech
sounds. Several attenpts have been made to determne the specific organization
of speech motor actions. The lack of invariant individual articulatory action and
relatively consistent articulator action suggest that the nervous system does not

explicitly control the action of asingle muscle or articulator.

Speech mot or actions are organized at a level that reflects the interaction
of various systems and muscles. Stuttering can be considered as a disorder of

speech motor control. Speech motor control refers to the systems and strategies
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that regulate the production of speech including the planning and preparation of
movements (sometimes called motor programmng) and the execution of
movement plantoresult inmuscle contractions and structural displacements. This
conception is more of a perspective than one single viewpoint. It encompasses a
famly of theories or model s and it [eads to unique type of investigations. The
motoric approach in stuttering has grown substantially in the past twenty years.
The theory that stuttering is based on an organic predisposition of a
neuronuscul ar nature has stimulated a large amount of research on the motor

abilitiesof stutterers.

A large number of muscles and anatomcal structures are involved during
the production of speech. Speech production involves two termnal stages or
level's of control. First there is a planning or pre motor stage at which speech
segments, that isphonemes, are sel ected and placedinproper order. Second, at the
execution of motor control stage, the speech segments are translated into motor
programs which in turn lead to the muscle innervations underlying speech
movements. The errors may occur not only at the programm ng level but also
when motor execution is required. The following section highlights various

theories onthe motoric aspects of stuttering.

1.1 Stuttering as a defect in phonetic and syllabic contextual programmng

(MacKay, 1970)
Mac Kay (1970) proposed a speech production model at the phonetic
level, which can account for stuttering also. According to him the model

contains four levelsasinfigure I.



Buffer display

v

Individual phoneme level

v

Contextual integration

v

Motor units

Figure 1. Schematic diagramof speech production model (MacKay, 1970).

The buffer stores the word to be produced in abstract form and
generates a set of programmes to modify the phonemes (required in the
production of target word) according to the context. The buffer feeds into the
individual phoneme level when the phoneme in the target word gets partialy
primed. But the activation is not in a serial order. The buffer system also
modi fies the phonemes according tothe contextual constraints after which the
informtion from these levels are fed in to the motor units where the
contextual l'y variant phonemes are coded. This model also involves a scanner
that scans the motor variants inthe motor unit inaunidirectional manner and
at avoluntarily determned rate. When the scanner passes a partially activated
motor variant, it gets an additional boost of excitation, thus reaching the
threshol d at which the series of mtor commands are sent to the nuscul ature.

The authors statethat it isinthescanninglevel that the disruptionoccurs.



MacKay (1970) and MacKay & Soderberg (1970) suggest that the
contextual model can also account for pathological stuttering. Model (1)
postul ates that the motor unit threshold may be lowered in people with
stuttering. Model (2) hypothesizes greater level of hyper excitahility than
normal subjects |eadingto stuttering. Model (3) postul ates greater preprinting

for stuttered units.

[I. 2 Stutteringas adefect incoarticulatorytimngs

Van Riper (1971) defined stuttering behavior as a word inproperly
patterned intime. He hypothesizedthat there isabreak downinthetimng of
coarticulatory events in the production of syllables. This break down may

occur due tothe fol | owi ngreasons.

¥ Sutterers inability to monitor speech inappropriately through tactile
ki nesthetic and proprioceptive feedback,
* deficient ability tointegrate | ong motor sequences, and

¥ organic deficiencies in speech related functions.

He also takes in to account the physiological difficulties such as
defective breathing, voicing, and articulation that could lead to the speech
deficiencies. Thus stuttering is a result of deficiency in motor stability for
syllables and ahility to integrate large number of discrete events in correct
temporal order or disruptioninrelated respiration, phonation, andarticulation.
Due to this, stuttering behaviors such as syllabic repetition, sound

prolongation, silent articulatory postures and phonatory arrest may result.
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[1.3 Speech motor researchwthinthe framework of a speech production

model :

Inthe last t wo decades, there has beena grow ng body of researchinto

speech mot or behavior instuttering. This research was strongly notivated by

some striking results of Freeman & Ushijim's (1978) investigation that used

EMG measurements to record laryngeal and articulatory muscle activity

during fluent and nonfluent speech of people who stutter. They reported a

di sruption of the normal reciprocity of abductor nuscles in dysfluent speech

utterances. These results [eadtothe hypothesis that stuttering m ght be linked

to a discoordination of activity between and within the speech motor

subsystems involved in speech production (Peters, Hilstijn & Van Lieshout,

2000).

Resear ch findings on speech mot or control can be interpreted fromtwo

different perspective: interms of faults or failuresinoneor more processin

the speech productionitself or interms of the use of the systemas a result of

mot or | earning processes. Mot or performance coul d be the result of either the

capacities of the systemitself and or the mot or skills, whichare |earned over a

| onger period. Learning motor skills proceed through stages froma cognitive

stage to automatic performance. Individual s maydiffer largely inthe amount

of speech motor skill they have achieved or can ever achieve. Speech motor

, skill canbe viewedas acontinuum Speechmotor researchinto stutteringwill

be discussed in relation to the various stages and processes of the Van

Li eshout (1995) model . These stages can be further divided into a number of

substagesasinfigure 2.
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Li eshout (1995) model . These stages can be further divided into a number of

substagesasinfigure2.

The model consists of three main stages:

1. The ot or planassenbly stage, inwhichanabstract mot or planis assenbl ed,

2. themusclecommand preparationstage, inwhichnmusclecommands are turned

tothe context of t he verbal motor task, and

3. themusclecommand execution stage, inwhichnusclecommandsareintiated .

and execut ed.

Mot or Pl an Assembl y Stage: One ofthe arguments for attributing stutteringto a
perturbation of speech planning is the well-established influence of |inguistic
factors on stuttering.  Specifically, stuttering events frequently occur at the
beginning of a word or utterance and moreover there is a greater tendency of
stuttering to occur on longer rather than shorter words (Soderberg, 1966), and
sentences (Tom ck & Bloodstein. 1976, Jayaram 1984). Peter & Histijn's
(1984) viewthat speech utterances are supposed to be programmed before their
initiation and that a programm ng or planning process may be involved inoris

responsi bl e for the originof stuttering.
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. Figure 2: Stages and processes in speech motor production as described by

Van Lieshout (1995).



Introducing simultaneous recordings of various speech physiological
processes and employing systematic manipulations of speech tasks within the
reaction time paradigm Peters, Hulstijn & Starkweather (1989) tested whet her
stutterers have more problems in the planning processes than nonstutterers. They
reported larger reaction time differences hetween stutterers and mat ched controls
for longer verbal sequences, more specifically in comparing monosyllabic and
pol ysyllabic words. These results are interpreted as suggesting that the stutterers

may have difficulty inthe motor programm ng of speech behaviour.

Another argument for locating the cause of stuttering in the speech
planning is strengthened by the results of the experiment by Postma, Kolk, &
Povel (1990). A silent speech technique was used in order to determne the
relative importance of speech planning and execution in stuttering. Their results
showed that stutterers are slower than nonstutterers in silent speech and to an
increased degree in lipped and overt speech. The difference in silent speech
suggests that speech planning is inpairedin stutterers. Wthrespect tothe Iipped
and overt condition, the data indicated that either speech execution stage is
i ndependent |y inpaired or that the planning defect has stronger consequences with

actual speech motor movements.
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Inasimlar study, Bosshardt (1990) foundthat stutterers subvocalize more
slowy than nonstutterers.  The stutterers silent presentation times were
significantly sl ower than those of nonstutterers. Inasubsequent study, Bosshar dt
(1993) found that stutterers displayed a seria short-term reproduction
performance inferior tothat of nonstutterers. This was accounted for by assum ng
(@) that stutterers have sl ower phonol ogical encoding and rehearsal times and (b)

that they use nonphonol ogi cal forms of codingtoalesser extent.

The first process in the motor plan assenbly stage is that of phonol ogi cal
encoding, in which the correct phonemes for a particular word or sentence are
selected in such a way that segmental and metrical word forminformation from
the mental lexiconisintegrated. AccordingtoKolk (1991), stutteringisthe result
of a phonol ogi cal encoding problem In phonol ogical encoding, segments
(phonenes) are selected for syllable franes. Segments are consideredto be nodes
in an activation spreading network. Several segments may conpete for a
particular syllahle slot. The segment that is most activated is selected. Kol k
proposed that instutterers, activation spreadingis slower thaninnonstutterers. As
a consequence, several elenents that compete for the same slot are at the same
level for activation for a longer period of time. The speaker's wish to produce
speech at a "normal " speaking rate increases the chance of segment m ssel ection.

_ The speech moni tor detects and corrects the resulting error before it is uttered.
These covertly repaired errors interfere with speech delivery and show up as
disfluencies. Thus, accordingto this explanation, repetitions, prolongations and
blocking of speech sounds are a byproduct of covertly repairing errors in the

speech plan. This explanation, which relates disfluencies (including stuttered
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disfluencies) to repair processes during speech production, is called the covert

repair hypothesis (Post ma&Kol k, 1993).

Wjnen & Boers (1994) attenpted to test the hypothesis that stuttering
invol ves a perturbation of the process of phonol ogi cal encoding. They combined
Wngate's (1988) proposal and the ideas of Kol k (1991), which relates stuttering
to a specific problemin the conputation of prosodic parameters of articulatory
plan, which ledtothe hypothesisthat stutterers have difficulty inthe phonol ogi cal
encodingof, inparticular, therhyme(i.e, thesyllableconstituent that i sinvolved
instress and accent). They compared stutterers and nonstutterer s responses in an
experimental paradi gm- phonol ogical primng- that has been arguedto probethis
level of processing. The results suggested that phonol ogical encoding processes

instutterers differ fromthoseinfluent speakers.

Throneburg, Yairi & Paden (1994) investigated the relation between the
phonol ogi ¢ difficulty of words and the point at which stuttering Iike disfluencies
occurred in the speech of preschool children identified as having a stuttering
problem The results did not show a systematic predictable relation between
phonol ogi ¢ difficulty and the occurrence of stuttering like disfluencies at the early
stage of stuttering. Such arelation may be formed as the problemprogresses and
- becomes chronic. Hence, the assertion that speech difficulty of children who
stutter may result fromproblems with central premotor planning of the speech act
(Postma et al., 1990) is not supported by this study. Andif at all, thisis not

aggravated by wor ds that are phonol ogi cal |y more difficult.
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Burger & Wjnen (1999) replicated the phonol ogi cal primng experiment
with a large group of subjects and a new set of stimlus words. The results
showed that nonstutterers responded faster than stutterers, astheydidinWjnené&
Boer's experiment. Also, homogeneous condition yielded faster reaction tinmes
than heterogeneous condition. Moreover, response words with identical intid
CV' s primed better than response words with identical initia Cs. However, the
expected interaction of group, prime type and condition did not showup. The
reaction times as a function of the interaction between prime type and condition
showed the same pattern in stutterers and nonstutterers. These findings do not
support the hypothesis that stuttering is the result of a phonol ogical encoding
deficit. They alsoexam ned the influence of stress upon phonol ogi cal encodingin
nonstutterers and stutterers. The mean reaction time for words stressed on the
second syllable was significantly longer than for words stressed on the first
syllable, but no significant interaction between subject group and stress position
was found. These results do not support the hypothesis that stuttering is
specifically related to difficulty in the phonol ogical encoding of the stress bearing

part of the syllable.

Muscle command preparation stage: This stage involves two sub stages. Frst,
thereistheretrieval of the motor plan: well learned motor plansareretrievedfrom
short-termmemory. During the last fewyears, the notion that stuttering has its
origininmotor learningfailures resultingininefficient plans (Peterset al., 2000)

gai ni ng popul arity.

Second stage, involves the parameter setting. Individual movement

characteristics such as stress, oudness, rate (al variables related to the speech



situation) are added tothe motor plan. The selection of the proper val ues requires
the processing of sensory information or sensory afference. At this level,
stutterers experience some problems. Pindzola (1987) and Neilson & Neilson
(1991) hypothesize that people who stutter may have difficulty in interpreting
sensory information for the control of movement. Further more, the deficiencyis
related to movement, speed and stuttering severity. Severe stutterers find it
difficut to use kinesthetic infornation quickly during the performance of small
articulatory movements. They further hypothesized that deficiency in the
processing of oral kinetic feedback during speech may be related to patterns of
articulatory discoordination. Recent literature al so supports this notionof limted
abilities in people who stutter to process sensory information or acquiring and
using sensory information for ongoing movement coordination (Archibald & DE

NI, 1999).

There is also some evidence that stutterers exhibit areduced ability inthe
precise regulation of speech related forces. A study conducted by G osjean, Van
Galen, Jong, Van Lieshout & Hilstijin (1997) showed that they exhibit less
strength and are mor e inaccurate or variable than non stutter when pressing their
lips on a pressure transducer. Fromthis study, it may be hypothesized that force

control islessaccurateinstutterers.

Muscl e command execution stage: After setting the parameter val ues, the new
concrete programs must be initiated and executed, whichis doneinthe third and
fina stage. The motor units of nuscles in the speech motor effector systemare

activatedwhichgivesrisetonusclecontractionsandthustothe mvementsinthe



respiratory, phonatory and articulatory subsystems involved in the speech
production. During the last two decades, a large number of authors have pointed

out defective or inefficient speech movement initiation processes in stuttering.

Speech reaction time studies (SRT) studies using isolated vowels have
often found significant differences between stutterers and nonstutterers (Adams &
Hayden, 1976; Cross, Hayden & Luper, 1979; Cross & Luper, 1979, 1983), but
there also heen some studies using isolated vowels in which no significant
differences were found (Murphy & Baumgartner 1981; Venkatagiri, 1981: Watson
& Alfonso, 1982). On the other hand, in reaction time studies in which words or
phrases were used, the picture is clear. Wthout exception, these studies have
found that stutterers are slower in speech initiation than non-stutterers. Borden
(1983) compared the initiation and execution intervals inthe fluent utterances of
stutterers with the same intervals in the utterances of non stutterers. They also
exam ned the finger movements inanon speechnon serialy ordered task in order
to determne whether differences hetween stutterers and controls extend beyond
the speech mechanism Stutterers were found to be significantly slower than
control subjects in performng a speech countingtask as well as counting on their
fingers silently. For both counting tasks, time taken to execute the numerical
series accounted for more of the differences between severe stutterers and control
than the time takento prepare and initiation the task. (Adams 1987; Peters et al,
1989). Study by Habrison, Robert & Porter (1989) also showed that stutterers
difficulties appear to lie after response initiation suggestingthey have problems in
coordinating of gestures during execution of fluent responses. Their results

indicated that stuttereres were, on average, 34 msecs sl ower on acoustic responses



than non stutterers in a shadowi ng response in which speakers exactly repeated

vowel stimulus.

Recently Van Lieshout, Hilstjin & Peters (1996) found that people who
stutter had longer vowel duration than control speakers, in particular for |onger
words. They speculated that this effect m ght reflect the differences in type of

mot or control strategy used by thetwo groups.

The review suggests that stutterers have problems in motor programm ng or

execution. However, the equivocal results indicate that not al stutterers may have

mot or probl emwhi chis suggestive of sub grouping amongthem

Lingui stic aspects in stuttering:

Stuttering presents many paradoxes, among which the relation hetween
motoric disturbances and linguistic functioning is of interest. There is ample
evidence that adult stutterers are disrupted in the motoric expression of speech.
They are disrupted in the motoric expression of various speech related and non-
speech related behaviour. The evidence for a simlar disruption in children is
somewhat weaker. The available literature makes it clear that there is arelation
between [ anguage and stuttering inyoung children. But the more precise nature of
this relation is obscure. Children may devel op stuttering as a result of advanced
| anguage skills or know edge combined with poorly developed [anguage
execution or motor skills thus creating an expectation of performanceinboth child

and parent that cannot be easily realized.
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The possible relationship between stuttering and linguistic variables
remains unclear. W th regardto childhood stuttering, it has been specul ated that
pat hol ogi ¢ di sfluencies emanate fromthe normal -non-fluencies inthe spontaneous
speech of young children. Bl oodstein (1970) argues in favor of such relationship
and has proposed the "Continuity Hypothesis" in which normal non-fluencies of
early childhood change over time (perhaps because of the child s concern about
speech and language production) and evolve into tense utterance and
fragmentations of words that are perceived by the listener as disfluencies of

stuttering.

The relation of childhood stuttering to | anguage has three faces. The first
face isthe well known set of facts concerningthe tendency for stuttering behavi or
and the disfluencies of nonstutterers to be distributed in ways that can be
described in linguistic terms at clause boundaries (Wall, Starkweather & Cairns,
1981), on longer words and more complex sentences (Bloodstein & Gantwerk,
1967, Gordon, Luper & Peterson, 1986), onwords that are | onger, less frequently
encountered in the | anguage, and that bear higher |oad of information (Soderberg,
1966). Stuttering behaviors and the disfluencies of normal speakers are likely to
occur at | ocations where the requirements for motor programm ng, or for I anguage
formulationor for bothtogether are usually high. The possibility then exists for a

compl ex relation bet ween motor and | anguage functions and stuttering.
The second face of the relation of stuttering to |anguage has to do with

linguistic abilities of children who stutter. A number of investigations have noted

a small but clear tendency for the language performance of stuttering childrento
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l'ag behind that of non-stuttering children (Andrews. 1984). This tendency has
been seen in the area of expressive | anguage performance and it has also seenin
receptive |anguage performance. But a question remains whether this set of
findings shoul d be interpreted as suggesting a delay inthe acquisition of linguistic
knowl edge among nonstuttering children on the one hand or more conservatively
an artifact of | anguage performance based as a tendency of stuttering childrento

choose shorter, less conplicated sentences soastoavoid stuttering.

The third face of the relation between | anguage and stuttering has to do
also with pressure to perform linguistically. It is a well-known tendency of
stuttering to develop in children being treated with |anguage stinulation
techniques for delayed |anguage devel opment (Merits-Peterson & Reed, 1981).

Wi | e those onthe waiting list for the same treatment are not so likely to devel op

stuttering. The second version of this was reported by Amster (1989).  He

described a series of cases in which stuttering had developed due to over
stimlating the children linguistically. He referred "Over stimlation" as great
deal of time spent talking to the child or using a high level of |anguage to the
child. These high levels of stinulation are coupled with a pressure to perform

linguistically.

Language devel opment involves a gradual increase in the grammatical
compl exity of the utterances used by children. [Ifthere isarelationship between
expressive language devel opment and disfluencies, then experimental
mani pul ation of grammatical complexity should influence the occurrence of

disfluencies. It has been noted that the age interval in which the onset of



stuttering is most commonly observed fromapproxi mately 3-5 years, is also the
period in which children are mastering the major linguistic aspects of their
language (Muma, 1971; Haynes & Hood, 1978, Bloodstein, 1981). \hile
extensi ve research has failed to consistent|y support any broad differences in the
| anguage abilities of stuttering and non-stuttering children (Johnson 1959; Perozzi
& Kunze, 1969; Murray & Reed, 1977; Riley & Riley, 1979), the potential
relatedness of [anguage devel opment and disfluencies in children has been
repeat edl y suggested in several ways. Intheir theoretical accounts of the possible
causes of stuttering, VanRiper (1973) and Bl oodstein (1983) included difficulties

in devel opi ng | anguage skills as a possi bl e contributing factor.

The apparent |ateness of many stutterersinacquiring | anguage has ledtoa
series of comparison of stutterers and non-stutterers on broad measures of
| anguage ahility. Children with stuttering have been reported to have |anguage
deficits by many investigators. Howthe language deficits are related to their
fl uency disorder, however, has been controversial. Various methodol ogies have
been devised to discover the nature of the relationship between |anguage and
stuttering in young children. Al these studies have not been able to give a
consensus. Systematic research into linguistic aspects of stuttering began at the
university of | OWAin the 1930s. Much of the work has been done on children of

school age, whichishighlightedinthefollow ngsection.

Berry (1938) reported that childrenwho stuttered were more likelyto have
been del ayed i n speaking their first words when conpared with non-stuttering and

were al so more likely to be delayed in producing speech that was intelligibie to



persons outside their famlies.  Silverman & Wlliam (1967) carried out a
linguistic ability test on stuttering Kindergarten and first grade children and
normal children. They found a slight tendency for the stutterers to be poorer in
measures like mean length of response, and structural conplexity of their

utterance.

Peters (1968) employed the same measures as that of Silverman &
Wlliam (1967) on el ementary school children, but did not find any significant
difference between stuttering children and normal children. Perozzi & Kunze
(1969) found no differences between second grade and third grade stutterers and
controls on the Van Alstyne Picture Vocabulary Test and measures of verbal
output and structural conmplexity. Wlliams, Silverman & Kools (1969 a)
anal yzed the verbal imtations of oral reading performance of el ementary school
aged children. Long words were associated with stuttering than short words.
Wliams, Silverman & Kools (1969 b) exam ned stuttering inthe repeated speech
and oral reading of children aged 5-13 years and found that the children exhibited

the same | ocation of stuttering as the ol der stutterers.

Muma (1971) provided an explanation for the possible relationship
bet ween |anguage skill and disfluencies. He posited that as disfluent children
attempt to use conplicated grammatical structures, they exhibit disfluencies.
Thus disfluent children may frequently use simple or immature grammatical
constructions in their speech to avoid dysfluencies, because their expressive
| anguage level proficiency does not enable themto use complex constructions

with ease. He also reported that highly fluent nonstuttering preschool children
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used more double based transformations in their spontaneous speech than their

mor e disfluent group.

Bl oodstein (1974) noted that there appeared to be a relationship between
the loci of stuttering and the constituent structure of a sentence in child stutterers.
In an informal analysis of tape-recorded samples of spontaneous speech, he
observed that children tended to stutter at the onset of clauses or phrases.
Children who were classified as disfluent on the basis of number of word
repetitions, ungrammatical pauses and inconplete phrases, obtained | ower scores
on Devel opmental Sentence Scoring Analysis of their spontaneous speech than

their more fluent peers.

Berryman & Kools (1975) analyzed the spontaneous |anguage of first
grade non-stuttering children and found no relationship between [anguage
devel opment and the frequency of total disfluencies. Haynes & Hood (1977)
anal yzed spont aneous | anguage sanmpl es of non-stuttering children 4, 6 and 8 years
of age using the Devel opmental Sentence Scoring Analysis (DSS). No significant
correlations were found between eight disfluency types and DSS scores or
between total number of disfluencies and DSS scores. In a study by Mirray &
Reed (1977) preschool stutterers scored | ower than their controls on the Peabody
Picture Vocabul ary Test, the Northwestern Syntax Screening Test, and the Verbal

Abilities Scal e of the Zi mmer man Preschool Language Skills.

Stocker & Parker (1977) exam ned the relationship bet ween auditory recall

and stuttering in children aged 4-11 years. They found no difference in digit
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recal| between the stutterers and the matched control subjects; the stutterers
exhibited significantly |ower scores in the recall of meaningful verbal naterial
than nonstutterers. The discrepancy in the scores of the two groups decreased
consi derably after the stutterers had given two mont hs of | anguage based fluency
enhancing programs of therapy. Falck, Phelps-Teraski & Sartin-Law er (1979)
found that | anguage training resulted inaninprovement influencyinastuttering

child.

Haynes & Hood (1978) reported that significantly more disfluency
occurred on conmplex as opposed to sinple, constructions when he elicited
repeated |anguage sanples in 5-year-old children through sentence modeling
response. Kline & Starkweather (1979) found that stutterers aged 3-6 years had a
lower MLU than normal and |ower scores on the Carrow Test for Auditory
Conprehensi on of Language. The |ower performance on ML U of the stutterers

was foundto be dueto highnumber of responses used by the stuttering child.

Inastudy by Westhby (1979), children with stuttering scored | ower than
normal children in frequency of grammatical errors, and receptive vocabul ary on
the Peabody Picture Vocabul ary Test ( PPVT) and incorrect responses on semantic
tasks selected fromthe Torrance Test of (reative Thinking. They also reported
that the stuttering or hi ghly dysfluent childisachildwhose linguistic ability does
not adequately match his perceptual and cognitive understanding of his
environment.  Such a child would have difficulty linguistically coding his

under standi ng of his environnent.



Pear| &Bernt hat ( 1980) investigated the effect of grammatical conplexity
on the disfluency behaviour of nonstuttering 3 and 4-year-old children. Thirty
normal children repeated 30 sentences that represented six different grammatical
constructions after the examner. The total number of disfluencies that occurred
in each sentence type was conpared. The occurrence of specific disfluency
categories in each sentence type was also examned.  Subjects produced
significantly more disfluencies on passive sentences than on any other sentence
type. The results suggested that when grammatical conplexity is controlled, the
relationship between disfluencies and granmatical conplexity is conplicated.
When grammtical constructions were relatively difficut for children, conplexity

affected the occurrence of disfluencies.

Wal | (1980) carried out a constituent syntactic analysis of the speech of
four stutterers and four normal children aged 5-6 years and found that the
stutterers tend to use sinpler and less mature | anguage. There was a hi gher use of
one-word responses and limted use of conplex sentences in children with

stuttering.

Wal | (1980) and Wal |, Starkweather & Cai ms (1981) and Bernstein (1981)
anal yzed the conversation sanples of nine stuttering and non-stuttering children
"and they found reduced | anguage proficiency and also loci of stuttering to be at
the beginning of utterances. They also found that significantly more stuttering
occurred at clause boundary positions than at other points in the utterance.
Approxi mately 20 %of the clause boundaries were stuttered i n contrast to 4%of

words in internal positions, such as phrase boundaries or randomy positioned



words. The hierarchical structure within the clause did not affect the rate of
stuttering. The strength of the clause as a unit of encoding as reported by Boomer
(1965), Fodor (1975) and Garrett (1976) was supported by the findings of Wl | et
al. (1981). It isclear that the occurrence of stutteringinyoungchildrenfollows a

predictable patterninwhichthe clause plays aninportant role.

The results of the longitudinal study by Colbum & Mysak (1982)
demonstrated that individual children showdifferent patterns in the proportion of
dysfluency types at different MLU. They also reported a weak trend for an
intervention disfluency types with semantic-syntactic structures. This trend was
interpreted to support a hypothesis that devel opmental disfluencyis more strongly
attached to syntax thanto lesion. Inastudy by Pitluk (1982), four stutterers aged
9-11 years performed adequately well as their controls on the Reporter's Test,

devised by Derenzie & Ferrari to detect m nimal expressive |anguage inpairments

I naphasi a.

Wal | & Myers (1984) stated that there are very few diagnosis of stuttering
in language disordered children and that those fewchildren who did stutter during
the course of I anguage treatment 'out grew the fluency problemconcurrent with
their |anguage i mprovement. Ratner & Sih (1987) exami ned the effects of both
syntactic complexity and sentence length on fluency and accuracy of sentence
imtation responses of stuttering and non-stuttering children. They reported that
complexity of the utterance was significantly correlated with the occurrence of
"dysfluency' in the speech of both stuttering and non-stuttering subjects. Length

of the utterance was, however, not significantly correlated with fluency



breakdown. St. Louis & Hinzman (1988) reported a |ower average of ML U in

stuttering groupingrades 1to 12.

Byrd & Cooper (1989) analyzed the expressive and receptive |anguage
skillsof 763-9year of dstutterers. Their findings suggestedthat youngstutterers
were not delayed in their receptive skills but were delayed in their expressive
skills. This supports the conclusion that |anguage deficits observed in stuttering
children results fromtheir attenpts to sinplify verbal responses as a means of

copingwiththeir stuttering.

Brundage & Ratner (1989) studied the relationship between the different
indices of utterance length ML U in morphemes, syllables and words and the
frequency of stuttering in children's speech. Spontaneous speech samples from
eight stuttering children were analyzed and correlation between length of
utterance measures and stuttering frequency were computed. Increase in utterance

l'ength was significantly associated with stuttering.

Gordon & Luper (1989) investigated the number of disfluencies of 3, 5
and 7 year ol d nonstuttering children. They varied the syntactic complexity in
three different syntactic constructions: (1) sinple affirmative declarative with
copulating (2) future and (3) passive within a sentence initation and sentence-
model [ing task. The subjects repeated 30 sentences from the modeling task
stimli. The 3 year old exhibited significantly more disfluency than 5 year old
and the 5 year old exhibited significantly more disfluencies than 7 year old. Al

three age groups produced significantly more disfluency on the modeling task
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thanonthe imtation task. The results reveal ed that disfluencies of non-stuttering
children are significantly affected by syntactic complexity inadditionto |anguage

elicitationtask.

McLaughlin & Cullinan (1989) analyzed the spontaneous speech sanples of
10 male and 10 female children in the age range of 60-71 months. Children
participated in modeling procedures employed to evoke four sets of utterances
representing two | evel s of utterance length and two levels of linguistic conplexity.
Anal ysi's suggested significantly greater rates of disfluency in the modeling task

that evoked linguistically more compl ex utterances.

Meyers, Ghatak & Woodfhbrd (1989) described the nonfluent speech
characteristic of astuttering child, alanguage inpaired child, andanon-stuttering
child. Initial assessment reveal ed that the stutterer produced more stuttering, the
| anguage-impaired child emtted more disfluencies, and the non-stutterers had
only few disfluencies. Six months after therapy, the stutterer had decreased
stuttering behavior but increased innormal disfluency. Six months after initid
evaluation and without fluency intervention, the | anguage inpaired child showed
an overal | decrease in nonfluent behaviours, especially in part-word, whole-word
and phrase repetition. M nimal nonfluency was observed in the non-stutterers
during the initia and post observation periods. All children produced more

di sfluencies on conjunctions and pronouns (age 3.8 years - 3.9 years -3 children).

Ni ppol d, Schwartz & Jeschem ak (1991) reported that 6 to 11 years aged

stutterers are equal to non-stutterers in narrative ability and performance on the



clinical evaluation of |anguage fundamental s. Postma & Kol k (1992) found that
stutterers didnot differ fromnon-stutterersinidentifying phonem cerrorsas they
recited a string of non-sense syllables, but detected fewer errors than control
subjects inatape recording of other speakers reciting the syllahles. Ryan (1992)
found smal | but significant differences between 2-5 years ol d stuttering children
on the Peabody Picture Vocabulary Test (PPVT) and Test of Language
Devel opment (TOLD) . A

In an investigation involving 60 preschool aged children with
devel opmental |anguage disorders, Hall, Yamashita & Aram (1993) found an
association between discrepancies in the devel opment of certain aspects of
| anguage, specifically better-devel oped lexical ahilities than morphosyntactic
skills, and an increase in disfluency in 10 of these children. The investigators
interpreted their findings according to the neuro-psycholinguistic model of
di sfluencies (Perkins, Kent &Curlee, 1991), which hypot hesi zes that dysynchrony
among aspects of the underlying processes of speech and | anguage can lead to
breakdown in fluency. Thus, it appears that a subgroup of children with
devel opmental |anguage disorders manifest increased disfluencies as a result of
poor integration of lexical and morphosyntactic processes. The authors suggest ed
that their findings lend support to the Demand and Capacity Model of
Disfluencies (Adams, 1990; Startweather & Cottwald, 1990), which infers that
breakdown in fluency is the result of speaking demands exceeding speech
production capacities. For the subjects in the Hall et a's (1993) study, the
linguistic demands of well-developed lexica ahbilities exceeded the

mor phosynt acti ¢ capabilities, |eading to fluency disorder. These findings have
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clear inplications for intervention in child |anguage disorders in achieving better
co-ordination among lexical, morphosyntactic and speech production processes.
At the same time, it is equally inportant to gain an understanding of the
mani festations of change in linguistic skills as relatedto fluency in children with
| anguage disorder for designing intervention, but potentially as a means of
marking change. If disfluency may be considered a marker for dysynchronies
among linguistic skills in children with language disorders, it may also be a
signifier of change in these skills. Therefore, studying change in fluency and
| 'anguage in children with | anguage disorders over time may provide insight into

the i mprovement of |anguage abilities.

Weiss & Zebrowski (1994) evaluated the narrative ability of 16 normal
and stuttering children inthe age range of 5-11 years. Analysis of the length and
complexity of the stories and their constitution epi sode in stutterers reveal ed some
non-significant differences between the narratives produced by the normal
subjects. Most of the stories produced by stutterers were shorter and fewer
compl et e episodes than those produced by their age and gender matched peers.
Additionall'y looking at the relationship between |anguage and fluency in child
| anguage disorders over time mayaidin our understanding of this relationshipin
those with fluency disorders thus providing valuable informtion for identifying
speech and language disorder and planning for intervention, as well as for

devel opi ng and modi fyi ng theories.

Hal | (1996) conducted a fol | ow-up study on fluency and | anguage data on

nine of the children who were investigated in 1993 by the same author.



Comparisons fromthe previous study indicated i mprovement influency correlated
with more synchronous |anguage devel opment. Individual subjects differed in
fluency characteristics and |anguage profiles and speculations are offered
regarding the role fluency may play in identifying dysynchonies in language

devel opment and differentiating | anguage i npai rments.

Yairi, Ambrose, Paden & Throneburg (1996) found that children with
stuttering scored significantly | ower on both receptive and expressive components
of the Preschool Language Scale Revised. Watkins & Yairi (1997) found that
children whose stuttering persisted showed greater variability in their |anguage
production than their spontaneously recovered counterparts. They concluded that

| anguage deficits do not appear tobew despread inchildrenwith stuttering.

Watkins, Yairi & Ambrose (1999) analyzed the expressive |anguage
abilities of preschool aged childrenwithstuttering (2-5years). They anal yzed the
| anguage on lexical, morphological and syntactic measures on Devel opmental
Sentence Scoring for syntactic analysis. They found that their subjects showed no

significant differences on DSS.

Prachi (2001) studied the syntactic abilities of children with stutteringin
comparison with their normal peers. The subjects were seven children with
stuttering aged 2.3 to 4.1 years and age mat ched normal children. The Screening
Test for Acquisition of Syntax in Kannada (Basavaraj, 1981) was administered.
The results indicated that children with stuttering were significantly | ower than

age controls ontotal comprehension, total expressionandtotal scores. Significant



differences between the two groups were obtained on adjectives, embedded
sentences and narration among the expression items. But the difference between
comprehension and expression scores of children with stuttering was not

significantly greater than that for age controls.

The reviewon linguistic abilities of children with stuttering is equivocal.
Some studies indicate poorer linguistic abilities in stutterers compared to their

normal peers while some do not,suggesting subgroups among stutterers.

|V Interaction of | anguage and speech motor aspects:

Peters & Starkweather (1990) have fornulated hypothesis and suggested
lines of research to explore the relationship between motoric and linguistic
function in stutterers. They suggest three hypotheses that seemto account for

these findings:

1. Sub-group Hypothesis: There are sub-groups of clients with stuttering such
that one devel ops primarily out of motoric deficit while another develops it

primarily out of alinguistic deficit.

2. Interference Hypothesis: Language and speech motor act processes may
interfere withone another during the act of talking, at least inchildrenwho
are beginningto stutter. This interference hypothesis is based on research
in non-stutterers, which suggests that the sinultaneous performance of
| anguage fornulation and motor programm ng may result in deterioration

of performance in one or both areas (Kinsboume & Hicks, 1978). Such a
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hypothesis is suggestive for a number of reasons one of which is the
explanationit offers for the location of stuttering het ween sentences. The
location that has the most power in eliciting stuttering are those that are
compl ex both linguistically and motorically. For example, the beginning of
a sentence or clause, where movement is fast and where formulation
activity ismost likelytooccur, isthemost probablelocationfor stuttering.
Al'so, longer sentences are more likely to be stuttered than a shorter one
(Bloodstein & Gantwerk, 1967, Jayaram 1984) and |onger sentences
m ght be expected to be motorically more complex and therefore require

more fornulationeffort as well as effort of motor programm ng

Compet ence and Per f or mance Hypot hesis: Compet ence and performance
have different effects on fluency. Higher levels of | anguage conmpetence
(knowl edge) coul d hinder fluency by creating a large | exiconand a greater
available pool of syntactic forms from which to choose words and
formul ate sentences. Higher-Ievel performance skills suchas wor d finding
and sentence construction can only i mprove fluency by increasingthe rate
at which language performance is executed. Inthisway, thechildwhose
language is delayed, although he or she is not hindered by a large
vocabul ary or syntactic variation, mght findit difficult tofindwords even

froma small lexicon or to construct even sinple sentences and perform

mot or activities.

Peters & Starkweather (1990) have suggested several lines of research to

test the above hypotheses. Admi nistering various tests for |anguage skills, oral
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mot or behavior, and tests of general motor behavior and motor coordination can
test the first hypothesis. If there are subtypes with purely motoric/purely
linguistic, the clients with stuttering should produce | ow scores on either of the
two variables. An investigation of the speech motor/language interference
hypot hesi's requires t wo conparisons: (1) comparison of the interference effect of
a | anguage task on a simultaneous speech motor task with interference effect of a
non-language cognitive task on sinultaneous speech motor performance and (2)
comparison of the interference effect of a non-speech motor task on simltaneous
| anguage performance. Investigating relationship between stuttering and cluttering

inmore detail cantest thethird hypothesis.

Deepa (1994) and Nandakumar (1994) attenpted verification of the
second hypothesis. Each of themevaluated 15 children with stuttering in the age
range of 6-9 years and 9-12 years, respectively and compared their performance
with age matched normal children. They tested the children on interference
between (1) language and speech mot or tasks, (2) | anguage and non-speech mot or
tasks, and (3) cognition and non-speech motor tasks. The results of their studies
indicated that children with stuttering had interference between |anguage and
speech mot or act, whi ch was not foundinnormal children. However, the subject
number was small for the authors to conclude on sub grouping or interference. In
this context, the present study ai med at verifyingthe Sub grouping and Language

and speech motor interfernce hypotheses in children with stuttering.
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CHAPTERIII
METHOD

The principle question about stuttering 25-30 years age was what is it?Wat
causes it ? How should we treat it? Those were the big question then, and of course,
they are still unanswered now. A very large amount of information about stuttering

has accunul ated but the basic question remains....\Wat relationship, if any, does

early stuttering have to normal childhood disfluency...(Bloodstein, 1987).



Subj ects: Subjects for this study were fromtwo groups. Group | consisted of 100
Kannada speaking children with stuttering and Group Il consisted of 100 normal
children matched for age and gender. Ingroup |, only those children (a) diagnosedto
have stuttering by a speech pathologist (b) with no visual or any other speech and
hearing probl ems, (c) having normal orofacial structure and function, and (d) nor mal

intelligence as assessed by a psychologi st were considered. Table 2 depicts subject

details:
Age Group | Group |1
Range Boys | Girls| Total | Boys | Girls | Total
(in years)
3-4 4 6 10 4 6 10
4-5 8 2 10 8 2 10
5-6 I 3 10 7 3 10
6-7 6 4 10 6 4 10
7-8 7 3 10 7 3 10
89 9 1 10 9 1 10
9-10 8 2 10 8 2 10
10-11 8 2 10 8 2 10
11-12 6 4 10 6 4 10
12-13 9 1 10 9 1 10
Total 72 28 100 72 28 100

Table2: Subject details.
Material:

Task 1 - Testing subgroup hypothesis: Inthis, speech motor and linguistic abilities

Were exam ned.

A) Speech motor abilities: Exami nation of speech mechani smand oral motor

exam nation
Material: This consisted of two sub tests- (a) exam nation of speech mechanism,
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and(b) oral motor coordination. Oral notor coordination activites were based on

mot or activities devel oped by Kavitha (1989). The test contained 30 items of
which 20 items were non-speech related items and 10 were speech related itens.
Speech related items consisted of utterance of single syllable sequence and triple

syllable sequence. Table 3 shows test items for oral motor coordination.

| Nonspeech related items Il Speech related items

A.Lip A. Singleverbal sequence

1. Rounding . 1 p..t...k

2. Retraction 2. k..t....k

3. Closing lip from open position 3. t..t....p

4. Opening lips with teeth clenched 4. p...p...t

5. Side to side movement of lips 5. k...k...t

6. Upper teeth on lower lip

7. Lower teeth on upper lip B. Triple sequence

B. Tongue l.p..t..k p..t..k p..t.k
8. Tonguetip behind lower teeth 2. k.t.p k.t..p k.t.p
9. Tonguetip behind upper teeth 3.t.t.p t.t.p t.t.p
10. Protrusion of the tongue " 4. p.p.t p.p.t p.p.t
11. Tongue on lower lip 5. k.k..t k.k..t k.k..t

12. Tongue on upper lip

13. Side to side movement of the tongue

14. Elongation outside the mouth

15. Bitetongue

16. Alternate retraction and protrusion of
the tongue

17. Raising and lowering of the tongue
against upper lip and lower lip

18. Touch chin with tonguetip

C. Jaw

19. Chewing

20. Opening mouth as in yawning

Table 3; Test itenms for oral motor coordination.

Procedure: Subjects were tested individually. They were seated confortablyina

quiet place and were exam ned for oral structure and function. For oral motor
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coordination activities subjects were provided with model s of eachitemand were
instructedto makethe movements. Practicetrid was givento subjects beforethe
actual task. Speechrelateditenms were evaluated by instructing the client to utter

singleandtriplesequences of /p.t.k/ asfast as possible.

Scoring. A score of T was given for each correct performance on oral motor
coordination activity and a score of '0' was givenif the subject was unable to
performthe activity or showed significant difficulty onanitem Also distorted or

fragmented activities were scored 0'.

B) Linguistic Analysis:

Material . Appropriate | anguage test (Appendix -1) was administered depending
on the age of the subject. Screening Test of Acquisition of Syntax in Kannada
( STASK - Basavaraj, 1981) was admnistered to childreninthe age range of 3-5
years, Language Test in Kannada (KLT - RRTC & AYJNI HH, 1990) was
adm nistered tochildreninthe age range of 5-7 years and Linguistic Profile Test
(LPT- Suchitra &Karanth, 1990) was admnisteredto children above 7 years of

age.

Procedure: Subjects were tested individually and they were instructed

appropriately depending onthe test.

Scoring: Ascoreof "1' for each appropriate response and a score of ' 0" for each

I nappropriate response was gi ven.
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Task 2 - TestingInterference Hypothesis: This consisted of three subtests- viz. -
a) Interference betweenlanguage and speech motor skill,
b) Interference betweenlanguage and non-speech motor skill, and

¢) Interference between cognitive and non-speech motor skill.

Material: For test (a) and (b), material was selected based on the age of the subject.
For children in the age group of 3-5 years, eight picturable meaningful Kannada
words were selected which were categorized under nouns and verbs. Two of these
wor ds wer e considered as key words. Table 4 shows the word list and figure 3 shows

t he pi ctures.

Nouns | Verbs
Flower | Eating
Bus* Sleeping
Biscuit | Brushing
Cat Drinking*

Table 4: Wor dlist for childreninthe age group of 3-5years. (* Key words).

For childreninthe age group of 5-13 years, 16 picturable meaningful Kannada
words categorized under nouns, adjectives, transitive and intransitive verbs were
selected. Four of these words were considered as key words. Table 5 shows the word

list and figure 4 shows the pictures.

Noun Adjective | Transitive verb | Intransitive Verb
Mustache* | White Writing Dancing

Knife Yelow* | Brushing Running

Vessel Red Reading* Coughing

Leg Brown Washing Crying*

Table5: Wor dlist for childreninthe age group of 5-13 years (* Key words).
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Four sets of pictures were made for testing each group of children. Each set
consisted of two stalks (3-5 year children) or four stalks (5-13 year children) of
pictures in which pictures representing key words were arranged inarandomorder.
The key wor ds as uttered four times by anadult normal femal e was audi o-recorded on
acassettewi thaninter-wordinterval of 5seconds, whichformedthe audio-material.

For test (c), puzzles appropriate for the age groupwere selectedasinfigures5and 6.

Stalk 1

Figure 3: Picture cards used for children in the age range of 3-5 years.
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Stalk 1 Stalk 2 Stalk 3 Stalk 4

Figure 4: Picture cards used for children in the age range of 5-13 years.

Figure 5: Puzzle used for children the age range of 3-5 years.




Figure6: Puzzleusedfor childrenthe agerange of 5-13 years.

Procedure: Subjects were tested individually. They were seated confortably ina
quiet place and the audio-material was presented through headphones. Picture sets
were visually presented in 2 stalks for younger children and in 4 stalks for ol der
children. Childrenwere instructedto listento the wordsthroughthe headphones and
10 point to the appropriate picture representing the word in the set of 8/ 16 pictures
placed infront of them Whiledoingthis, they wereinstructedto sinultaneously and
continuously say "papapa" fbr test (a) (Interference between |anguage and speech

mot or task).

The same experiment was conducted for test (b). However, inthis, subjects
were instructed to sinultaneously and continuously tap his/her foot (Interference

bet ween | anguage and non-speech mot or task). Intest (c), subjects were provided
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with a puzzle and he/she was instructed to conplete the puzzle by referring to the
model. While performng this task, the subject was asked to tap his /her foot
simultaneously and continuously (Interference between cognitive and non-speech

mot or task).

Scoring: Ascore of T was given for a correct performance on each test and a score
of "0" was given for an incorrect performance (Unable to point to appropriate
picture/unable to tap foot correctly/unable to repeat 'papa.../ continuously/unableto
conpl ete the puzzlelinterrupting the task by either stopping, repeatinginitia syllable

or prolonging it).

Statistical analysis: The total score oneachtask was computed for each subject and
the  raw scores were converted to percentage scores. Canonical Discrimnant
Function Analysis was performed for sub grouping and Two-way Analysis of
Variance was carried out across the three tests to find the significant difference
bet ween the tasks across various ages and groups. This was fol | owed by Duncan Post

Hoc test toidentifythelocus of significant difference.
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GHAPTERI V

RESLLTSAND DO S8 QN

"Stuttering speaks are so greatly disfluent...in that their abilities to generate error

free speech progranms are disordered"(Postma & Kol k, 1993)



The results are presented intwo major sections. The first sectionpresents the data
on sub grouping childrenwith stuttering and the second section presents data on | anguage

and speech mot or interference.

Task 1-Testing Subgrouping Hypothesis

Children were tested for structure and function of speech mechani sm Tests for
oral motor coordination and | anguage were admnistered to al children with stuttering
and normal children. Theresults indicatedthat al childrenhadnormal oral structure and
function. Childrenw th stuttering obtained | ower scores comparedto normal children on

al tests. Al'so, inchildrenwthstuttering, range of scores was w der comparedto normal

children. Some childrenwth stuttering performed better comparedto normal children on
tests of oral motor coordination and | anguage. Al so, scores of childrenin both groups on
al tests increased withincrease inage. Table 6 shows the average and range of scores on

nonspeech related items, speech related itens, total of nonspeech and speech related
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Agein

Children with Stuttering

Normal Children

Years NS S T L NS S T L
34 10.2 24 126 57.8 139 4.2 181 71.6
45 116 4.3 159 68.6 157 59 216 79.0
56 151 4.7 198 719 170 6.1 231 8lL1
6-7 172 51, 223 834 199 6.1 26.0 92.6
78 16.2 54 216 2004 198 72 270 2120
89 174 6.1 235 2014 198 88 28.6 2524
910 164 6.8 232 237.2 199 9.3 20.2 2711

1011 186 7.9 26.5 240.7 198 9.6 294 2804

11-12 186 84 270 240.5 199 9.6 295 280.0

12-13 185 6.1 246 2651 20.0 9.9 29.9 265.1

Average 15.98 572 21.7 13515 1857 7.67 26.24 188.53

Range 10.2- 2.4- 126- 58 139 42- 18.1- 716-

18.6 84 27.0 24.95 20.0 9.9 29.9 2804

Tabl e 6: Scoresonnonspeechrelateditems (NS), speechrelateditens (S), total of NS

and S(T), andlanguagetest (L).

A Canoni cal

Di scrim nant

Function Analysis indicated no subgrouping of

childrenwith stuttering. Figure 7 shows the Canonical Discrimnant Function Analysis.
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Figure 7. Canonical discrimnant functionanalysis for subgrouping children

withstuttering.

As canonical discrimnant function analysis did not reveal any subgrouping,
descriptive statistics was used for subgrouping. Scores obtained by children with
stuttering on tests of oral motor coordination and | anguage were conpared with those
obtai ned by normal children. Mean scores of normal children on tests of oral motor
coordination and |anguage in each age group were considered as standard. Those
children with stuttering who scored higher than standard scores (either on test of oral
mot or coordi nation or | anguage or both) wer e considered as better perforners. Children
who scored less compared to standard scores on test of oral motor coordination were
grouped under 'predomnant|y notor', children who scored less conpared to standard
scores on | anguage test wer e grouped under ' predom nantlylinguistic' andchildrenwho

scored less conmpared to standard scores on hoth oral motor coordination test and



| anguage test were grouped under 'motoricandlinguistic'. Tables 7-16 show details of

scores inage group andtable 17 shows the results of subgrouping.

Agein | Children with Stuttering Normal Children
Years | NS S T L NS S T L
34 9 2 u 43 13 6 18 60
12 3 15 43 12 5 17 62
13 2 15 41 12 5 17 59
12 3 15 52 17 4 21 63
9 3 12 55 18 | 4 22 74
10 2 12 60 12 5 17 73
9 3 12 62 12 4 16 83
9 3 12 64 14 3 17 78
9 2 1 76 13 4 17 83
10 1 n 82 16 2 18 81
Average | 102 | 24 | 126 | 57.8 139 | 4.2 18 | 71.6
Range | 9-13 | 1-:3 | 11-15 | 41-82 | 12-18 | 2-6 | 16-22 | 59-83

Tabl e 7: Scores onnonspeechrelateditems (NS), speechrelateditems (S), total of NS
and S(T), and | anguage test (L) of 3-4years children.

Agein Children with Stuttering Normal Children
Years | NS T L NS | S T L
4-5 18 23 53 17 22 66

5

13 55 17 6 23 73

19 61 16 4 20 72

18 66 16 6 22 74

17 67 16 7 23 76
5
5
7
6
8

16 73 16 21 80
15 74 17 22 81
14 75 14 21 80
12 79 13 19 93
12 83 15 23 95
159 | 68.6 157 |59 216 | 79.0
Range | 9-18 | 1-7 | 12-23 | 53-83 | 13-17 | 4-8 | 19-22 | 66-95

}—\
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Average | 116

Tabl e 8: Scores onnonspeechrelateditems (NS), speechrelateditems (S), total of NS
and S(T), andlanguage test (L) of 4-7 years children.
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Agein Children with Stuttering Normal Children

years NS S T L NS S T L

56 20 5 25 56 20 5 25 66

14 4 18 58 19 6 25 71

18 4 22 60 18 6 24 69

14 5 19 64 17 6 23 83

16 6 22 71 17 6 23 64

15 6 21 71 15 6 21 93

16 4 20 76 16 6 22 95

13 4 17 75 16 6 22 83

1 3 14 93 15 8 23 91

14 6 20 95 17 6 23 %

Average | 151 | 47| 198 | 719 17 61| 231 | 811
Range | 11-20 | 3-6 | 14-25 56-95| 1520 | 58 | 21-25 | 64-96

Tabl e 9: Scoresonnonspeechrelateditems (NS), speechrelateditems (S), total of NS
and S(T), andlanguagetest (L) of 5-6 years children.

Agein ChildrenwithSuttering Nor mal Children
years NS | S T L NS | S T L
67 9 | 5| 24 | 72 2 | 7| 27 93
19 | 7 26 | 73 20 | 6 | 26 89
7 | 6| 28 | 15 20 | 6 | 26 97
18 | 5| 23 | 7 20 | 6 | 26 101
5 | 6 21 | 8 9 | 5| 24 %5
20 5| 25 | & 20 | 5| 25 93
19 | 5| 24 | & 20 | 6 | 26 86
14 | 4 18 | 93 2 | 7| 27 84
15 | 4 19 | 5 20 | 5 25 93
6 | 4| 20 | 97 20 | 8 | 28 95
Average | 17.2 | 51| 223 834 | 194 | 61 26.0 | 926
Range | 14-20 | 47| 18-26 | 72-97 | 19-20 | 58| 24-28 | 84401

Table 10: Scoresonnonspeechrelateditens (NS), speechrelateditens (S), total of NS
and S(T), andlanguagetest (L) of 6-7 years children.
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Agein Children with Stuttering Normal Children
years NS | S T L NS S T L
7-8 20 7 27 177 19 7 26 210
20 | 5 25 181 20 6 26 209
17 5 22 191 19 6 25 205
8 |7 25 202 20 6 26 217
20 7 27 202 20 8 28 219
5 4 19 204 20 9 29 217
2| 5 17 207 20 8 28 200
13 | 6 19 211 20 7 27 220
13| 4 17 214 20 6 26 210
14 | 4 18 215 20 9 29 213
Average | 162 | 54| 216 | 2004 198 | 72| 27 212
Range | 16.2| 4-7 | 17-27 | 177-215| 19-20 | 69 | 25-29 | 200-219

Table 11: Scores onnonspeechrelateditems (NS), speechrelateditens (S), total of NS
and S(T), andlanguagetest (L) of 7-8 years children.

Agein Children with Stuttering Normal Children
years NS S T L NS S T L
89 19 6 25 219 20 9 29 225
17 7 24 217 20 10 30 240
19 5 24 216 20 8 28 253
20 10 | 30 214 20 7 27 260
19 5 24 213 19 10 29 239
17 8 25 211 19 7 26 251
16 5 21 183 20 9 29 268
17 6 23 183 20 9 29 266
15 5 20 180 20 10 30 259
15 4 19 178 20 9 29 263
Average | 174 | 61| 235 | 2014 198 | 88 | 286 | 2524
Range | 15-20 | 4-10 | 19-30 | 178-219 | 19-20 | 7-10 K 26-30 | 225-268

Table 12: Scores onnonspeechrelateditems (NS), speechrelateditems (S), total of NS
and S(T), and | anguage test (L) of 8-9 years children.
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Agein Children with Stuttering Normal Children
years NS S T L NS S T L
9-10 20 10 30 190 20 9 29 260
20 8 28 210 19 9 28 265
16 7 23 212 20 7 28 245
19 7 26 212 20 10 30 273
19 6 25 231 20 9 29 276
12 7 19 252 20 10 30 280
12 6 18 265 20 10 30 256
17 5 22 266 20 10 30 279
17 5 22 266 20 10 30 286
12 7 19 268 20 9 29 201
Average | 164 | 6.8 | 232 | 237.2 199 | 93 | 293 2711
Range | 12-20 | 510 | 1830 | 190-268 | 19-20 | 7-10 | 28-30 | 245-291

Tabl e 13: Scores onnon-speechrelateditems (NS), speechrelateditenms (S), total of NS
and S(T), andlanguage test (L) of 9-10 years children.

Agein Children with Stuttering Normal Children
years NS S T L NS S T L
10-11 20 10 30 218 20 10 30 275
20 10 30 228 20 10 30 290
16 8 24 230 19 7 26 263
14 4 18 234 19 10 29 286
20 10 30 234 20 9 29 269
19 6 25 240 20 10 30 289
19 5 24 240 20 10 30 270
20 10 30 250 20 10 30 283
18 6 24 261 20 10 30 292
20 10 30 272 20 10 30 287
Average | 186 79| 265 | 240.7 198 | 96 | 294 280.4
Range | 14-20 | 4-10 | 18-30 | 218-272 | 19-20 | 7-10 | 26-30 | 263-292

Tabl e 14: Scoresonnonspeechrelateditems (NS), speechrelateditenms(S), total of NS
and S(T), andlanguage test (L) of 10-11 years children.
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Agein Children with Stuttering Normal Children
years NS S T L NS S | T L
11-12 20 10 30 230 | 20 10 | 30 268
20 10 30 232 19 8 |30 270
20 9 29 236 20 10 | 30 281
20 10 30 248 | 20 10 | 30 277
19 8 27 251 20 8 |30 283
19 5 24 252 | 20 10 | 30 284
20 10 30 255 20 10 | 30 286
19 7 26 257 20 10 | 30 279
14 7 21 266 20 10 | 30 291
15 8 23 268 20 10 | 30 289
Average | 186 84| 27 2495 | 199 | 96 | 30 280.8
Range | 14-20 | 510 | 21-30 | 230-268 | 19-20 | 8-10 | 30 | 268-291

Tabl e 15: Scores onnonspeechrelateditens (NS), speechrelateditems (S), total of NS
andS(T), andlanguage test (L) of 11-12years children.

Agein Children with Stuttering Normal Children
Years NS S T L NS S| T L
12-13 20 10 30 245 20 10 30 245
20 5 25 250 20 10 30 250
20 10 30 252 20 10 30 252
20 9 29 256 20 10 30 256
20 4 24 260 20 10 30 260
17 4 21 273 20 10 30 273
20 6 26 276 20 10 30 276
17 5 22 279 20 10 29 279
16 4 20 280 20 9 30 280
15 4 19 280 20 10 30 280
Average | 185 | 61| 246 | 265.1 20 10 | 299 | 265.1
Range | 1520 | 4-10 | 19-30 | 245-280| 20 | 9-10 H 29-30 | 245-280

Tabl e 16: Scores onnonspeechrelateditems (NS), speechrelateditenms (S), total of NS
andS(T), andlanguagetest (L) of 12-13 years children.
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Age N Purely Purely Motoric and
range Motoric | Linguistic Linguistic
34 |10 2 - 8
45 |10 2 1 7
56 10 2 1 7
67 |10 3 1 6
78 |10 2 2 6
89 10 - 1 9
910 | 10 - 1 9
10-11 | 10 - 5 5
11-12 | 10 - 4 6
12-13 | 10 5 2 3
Tota | 100 16 18 66

Tabl e 17: Subgrouping childrenwithstuttering.

The results of descriptive statistics indicated that 16 %of childrenwith stuttering
had purely motoric problem 18% had purely linguistic problem and 66 % had hoth
motoric and linguistic problems. The results also indicated that motoric or [inguistic
difficulties were not unique to any age group studied. However, among the children

studied, no childinthe age range of 8-12 years coul d be grouped under "purely motoric'.

Task 2-Testing Interference Hypothesis

Thi's consisted of three sub tests viz.
(a) Interference between |anguage and speech motor skill,
(b) Interference between language and non-speech motor skill, and

(c) Interference between cognitive and non-speech motor skill
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1) Comparison of childrenwith stuttering on three tests of | anguage and speech
mot or interference:

. General l'y, theperformanceof childrenwithstutteringwas better ontest (c)
fol l owed by test (b) andtest (a). Ontest (a) and (b), the scoresincreasedwithincreasein
age. Ontest (c), scores increased from3 years to 10 years. Table 18 shows the mean
score and standard deviation on al the three tests. Figure 8 shows the scores of children
withstutteringinall thetests. Significant difference (at 0.01 |evel) betweenthe scores of

three tests was observed.

No. of Agein | Test(a) Test(b) | Test(c)
subjects | vears
10 34 75 25.0 20.0
(12.07) | (11.7) (42.16)
10 4-5 75 225 30.0
(12.07) | (18.44) | (48.30)
10 56 15.0 275 40.0
(12.90) | (18.44) | (51.63)
10 6-7 15.0 35.0 60.0
(17.48) | (12.90) | (51.63)
10 7-8 175 425 70.0
(20.58 | (26.48) | (48.30)
10 89 325 40.0 80.
(12.07) | (21.08) | (42.16)
10 9-10 325 75.0 100
(20.58) | (23.57) (.00)
10 10-11 325 92.5 100
(26.48) | (16.87) (.00)
10 11-12 55.0 775 100
(36.89) | (27.52) (.00)
10 12-13 55.0 92.5 100
(22.97) | (16.87) (.00)
Average 27.0 53.0 70.00

Table 18: Mean score and standard deviation (in parenthesis)
on all three tests in children with stuttering.
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Figure 8 Scores of childrenwithstuttering onall three tests.

I'ndividual Performance: Childrenwith stuttering performed better ontest (c) compared
totest (b) andtest (a). Inthe age group of 3-4 years, 60 %of children obtained 0 score on
test (a) and 10%of children obtained 0 score ontest (b). Among 4-5 year ol d children,
70 %obtained 0 score ontest (a) and 3 0 %obtained 0 score ontest (b). Inthe age group of
5-6 years, 40%and 20% obtained 0 score on test (a) and (h), respectively. Among
children in 6-7 years, 50%and 10%obtained 0 score on test (a) and (b), respectively.
10%and 20 %of childrenin 8-9 years scored 0 on test (a) and (bh), respectively. 10%
(9-10 years), 309%(10-11 years) and 20 %(11-12 years) scored 0 ontest (A). Also, 10%
of childrenin the age group of 11-12 years scored 0 on test (b). None of the childrenin
the age group of 12-13 years scored 0 on any test.  Figure 9 shows percent scores
obtained by children with stuttering on al the three tests. The results indicated that

children's score increased withincrease inagethoughnot linearly.
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Comparison of normal children on al three tests of | anguage and speech
motor interference:

I'ngeneral, performnceof normal childrenwas better ontest (b), fol | owed
by test (c) and test (a). Scores increased from3-13 years, though not linearly.
Children attained maxi mumscore inthe age group of 10-11 years ontest (a) and
(b) and inthe age group of 89 and 11-12 years ontest (c). Table 19 shows the
mean score and SD on dl the tests. Figure 10 shows percent scores of normal
children on al the tests. Two-way ANOVA showed significant difference

bet weenthe scores of threetests at 0.011evel .
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Figure 10: Percent scoreinnormal childrenonal thetests.
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No. of Agein Test (a) Test (b) Test (C)
subjects years

10 3-4 20.0 275 20.0
(15.81) (7.90) (42.16)

10 4-5 25.0 325 20.0
(16.66) (12.07) (42.16)

10 5-6 375 40.0 40.0
(17.67) (26.87) (51.63)

10 6-7 375 62.5 50.0
(17.67) (29.46) (52.70)

10 7-8 55.0 70.0 80.0
(10.54) (22.97) (42.16)

10 89 70.0 95.0 100

(10.54) (10.54) (.00)

10 9-10 85.0 95.0 90
(21.08) (15.81) (31.62)
10 10-11 100.0 100. 70

(.00) (.00) (48.30)

10 11-12 92.5 95.0 100

(16.87) (15.81) (.00)
10 12-13 97.5 100 90. .00
(7.90) (.00) (311.62)

Average 62.0 72 66.0

Tabl e 19: Mean score and standard deviation (in parenthesis)
onal thethreetestsinnormal children.
3) Performance of children with stuttering and normal children on test (a) -

Interference between | anguage and speech mot or tasks:

Performance of children with stuttering (27% was poorer compared to
normal children(62% ontest (a). Childrenwithstuttering(inall theage groups)
performed poorly compared to normal children. Al'so, children with stuttering
showed hi gh individual variability. Figure 11 shows the performance of children
with stuttering and normal children on test (a). Maxi mumdifference between
childrenwith stuttering and normal childrenwas noticedinthe age of 10-11 years

and least difference was noticedinthe age of 3-4 years. Table 20 shows the mean
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score and standard deviation in children with stuttering and normal children on
test (a). Two-way ANOVAshowed significant differences between groups (F =
118.06 at 0.00 level), age (F=34.55at 0.00 |evel), andinteractionbetweengroup

and age (F =4.37 at 0.00 level).
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Figure 11: Percent scores in children with stuttering and normal children on test (a).
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No.of | Agein S N Total | N-S | Duncan post
Subjects | years hoc analysis

10 34 75 20.0 13.75 | 125 a
(12.07) | (15.81) | (15.12)

10 4-5 75 25.0 16.25 | 175 ab
(12.07) | (16.66) | (16.77)

10 56 15.0 375 | 26.25 | 225 be
(12.90) | (17.67) | (18.97)

10 6-7 15.0 375 | 26.25 | 225 be
(17.48) | (17.67) | (18.97)

10 7-8 175 550 | 36.25 | 375 cb
(20.58) | (10.54) | (24.96)

10 89 325 700 | 5125 | 375 a*
(12.07) | (10.54) | (22.17)

10 9-10 325 850 | 58.75 | 52.5 a*
(20.58) | (21.08) | (33.17)

10 10-11 325 100 66.25 | 67.5 de
(26.48) | (0.00). | (39.13)

10 11-12 55.0 925 | 73.75 | 375 ef
(36.89) | (16.87) | (33.90)

10 12-13 55.0 975 | 76.25 | 425 ef
(22.97) | (7.90) | (27.47)

100 | Average| 27.0 62.0 35.0

Tabl e 20: Mean score and standard deviation (in parenthesis) ontest (a) in

childrenw thstuttering (S) and normal children (N)(* same letters
are not significantly different fromeach other).

Comparison of children with stuttering and normal children on test (b) -

Interference between | anguage and non-speech mot or skills:

Mean score and standard deviation scores on test (b) across age groups
for children with stuttering and normal children and significant difference
bet ween age groups (Duncan Post Hoc Analysis) are shown in table 21. In
general, children with stuttering performed poorly compared to normal children.
Performance of children varied across age groups. Normal children obtained

maxi mumscore at the age of 12-13 years while children with stuttering did not
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obtain 100%scores even at 12-13 years of age. The difference in performnce
between groups was most evident at 8-9 years of age and least evident at 3-4
years of age. In both groups mean scores increased from 3-13 years of age,
though not linearly. Significant difference between groups (F = 50.57 at 0.00
level ), age (F = 44.54 at 0.00 level) and group and age interaction (F = 3.36 at

0.00 I evel) was noticed. Comparedtotest (a), the differenceinthe meanscore of

the two groups intest (b) was reduced.

by both groups ontest (b).

Figure 12 shows percent score obtained

No. of Agein S N Totd N-S Duncan post
Subjects years hoc analysis

10 34 25.00 27.50 26.25 2.50 &
(11.78) (7.90) (9.85)

10 4-5 22.50 32.50 27.50 10.00 &
(18.44) | (12.07) | (16.01)

10 5-6 27.50 40.00 33.75 12.50 a
(18.44) | (26.87) | (23.33)

10 6-7 35.00 62.50 48.75 27.50 b
(12.90) | (29.46) | (26.25)

10 7-8 42.50 70.00 56.25 | 27.50 bc
(26.48) | (22.97) | (27.95)

10 89 40.00 95.00 67.50 | 45.00 bc
(21.08) | (10.54) | (32.54)

10 9-10 75.00 95.00 85.00 25.00 o*
(23.57) | (15.81) | (22.06)

10 10-11 92.50 100 96.25 8.50 o
(16.87) (.00) (12.23)

10 11-12 77.50 95.00 86.25 17.50 a*
(27.51) | (15.81) | (23.61)

10 12-13 92.50 100.00 96.25 7.50 o*
(16.87) (.00) (12.23)

100 Average 53.00 72.00 19.00

Table 21: Mean score and standard deviation (inparenthesis) ontest (h)

inchildrenwithstuttering (S) and normal children(N) (* same
letters are not significantly different fromeach other).
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Figure 12: Percent scores innormal childrenand childrenw th stuttering ontest (b).

5) Comparison of children with stuttering and normal children on test (c) -

Interference between cognition and non-speech mot or skill:

Tabl e 22 shows the mean scores on test (c) inboth groups. It was interestingto
observe that the performance of children with stuttering was better conpared to nor mal
children, except inthe age group of 3-4, 5-6. 7-8, 89 and 11-12 years. The difference
bet ween scores of two groups was most evident in the age range of 10-11 years, with
better scores inchildrenwth stuttering and was least evident inthe age group of 3-4, 5-6
and 11-12 years, where both groups of children performed equally. In children with
stuttering, scores increased from3-13 years of age. However, it was not so in normal
children. Two-way ANOV A indicated significant group and age effects. (F = 13.04 at
0.00 level ). However, nosignificant differences were observed between groups and group
Vs age interaction. Percent scores on test (c) are shown infigure 13. Childrenwith

stuttering obtained 70%on test (c) while normal children obtained 66% Difference
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bet ween scores of children with stuttering and normal children was least in test (c)

comparedtotest (a) and (b).

No. of Agein Duncan
subjects | years S N Total N-S post hoc
anaysis
10 34 20.00 20.00 20.00 0.00 a
(42.16) (42.16) (41.03)
10 4-5 30.00 20.00 25.00 10.00 a
(48.30) (42.16) (44.42)
« 10 56 40.00 40.00 40.00 0.00 ab
(51.63) (51.63) (50.26)
10 6-7 60.00 50.00 55.00 -10.00 bc
(51.63) (52.70) (51.04)
10 7-8 70.00 80.00 75.00 10.00 cd
(48.30) (42.16) (44.42)
10 89 80.00 100.00 90.00 20.00 d*
(42.16) (0.00) (30.77)
10 9-10 100.00 90.00 95.00 -10.00 d*
(0.00) (31.62) (22.36)
10 10-11 100.00 70.00 85.00 -30.00 a*
(0.00) (48.30) (36.63)
10 11-12 100.00 100.00 100.00 0.00 a*
(0.00) (0.00) (0.00)
10 12-13 100.00 90.00 95.00 -10.00 a*
(0.00) (31.62) (22.36)
100 70.00 66.00 -4.00
Tabl e 22: Mean score and standard deviation (in parenthesis)

not significantly different fromeach other).
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Figure 13: Percent scoresinchildrenw thstutteringandnormal childrenontest (c).

1) Inter-test comparison between childrenwth stutteringand normal children:

Table 23 shows percent scores of children with stuttering and nor mal
childrenacrosstests(a), (b) and(c). Childrenw thstutteringperformedpoorlyon
test (a) and (b), and better ontest (c) conparedto normal children. Two-way
ANOV A showed significant differences between tests (F =42.89 at 0.00 | evel),
-groups (F=58.75at 0.00 |evel), tests and group interaction (F=27.33 at 0.00
level) and group Vs age interaction (F = 1.96 at 0.05 level). No significant

differences were observed in the test-group interaction and test-group-age
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Test S N N-S

@ | 2700 | 6200 | 3500
(11.78) | (32.65)
(b) | 5200 | 7175 | 19.75
(33.00) | (32.50)
) | 7000 | 66.00 4
(46.05) | (47.60)

Tabl e 23: Mean scores and standard deviation (in parenthesis) of children with
stuttering (S) andnormal children (N) onall threetests.

Di scussi on:

The result indicated several points of interest.First of all, children with stuttering
could be subgrouped as 'purely motoric', "purely linguistic', and" motoricand
l'inguistic'.The results supported the subgroup hypothesis. Those under the subgroup of
"purely motoric' might have difficulties in the motor plan assembly stage, or motor
command preparation or execution stage. The subgroup 'purely motoric' supports the
notionthat stutteringis adefect of coarticulatory timng(VanRiper, 1971) andthe notion
that stuttering is a speech motor defect (Peters, Hulstijin and Van Leishout, 2000).
Therapy for this group may be ai med at i mproving oral motor coordination. Therapy for
oral motor coordination should provide avivid model that may involve the slowng of
speech production and anincreasing of the duration of speech segments, especially those
involvedininitiationwith smoother blending. Inmodifyingamotor pattern, regardless
of etiology, it is usually necessary to decrease the speed of the activity. In stuttering
therapy, as learning occurs and fluency improves, rate should be increased to what
appears to be withinthe normal speech production capacity of the individual. Peters and

Starkweather (1990) state, "perhaps it is time to consider the usefulness of trying to
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develop the speech coordination of children who stutter.  The repeated use of
coordinateve structures increases the case withwhichmovements are made by facilitating
the inhibition of unrelated muscle groups". Assuming that the fluency of speech,
particularly when children are experiencing linguistic and/or environmental stress, is
related to these basic skills, it could be important, along with other procedures, to

i mprove these abilities.

Those under the subgroup "purely linguistic' mght have difficulty inlanguage
formul ation or pressure to performlinguistically. The sub group 'purely linguistic'
supports the notion that stuttering is a linguistic deficit (Bernstein, 1981; Wall 1980;
Wal I, Starkweather & Cairns, 1981; Westhy, 1979). This highlights the i mportance of
assessing language functions in children with stuttering. A comprehensive assessment of
phonol ogic, syntactic, semantic and pragmatic aspects is essential in children with
stuttering. A systematic description of parent's |anguage behavior is also useful inthe
assessment of a child s stuttering. Speech rate and | anguage complexity are inportant
parameters. As mentioned by Meyers & Freeman (1985a) and Starkweather (1987),
pragmatic aspects such as questioning, interruptions and topic changes should be
investigated systematically as related to child' s speech behavior. Peters & Starkweather
(1990) opined that an attempt to improve language skills of children need to be
implemented inaway that mnimzes pressure to performandthe mtoric sequelaetothe
emotional changes that this pressure can induce. Even without pressure to perform
increased | anguage performance is al mst inevitably accompani ed by increased motoric
demands, since |onger sentences and words require amore elaborate motor plan and are
executed at faster rates than shorter ones. Yet another sub group who have both [ anguage

and motor problems might encounter problemstarting fromthe stage of formulation of



language tothe speech executionstage. Theseresults have implications for therapy. Ifa
client isunder the subgroup "motoric andlinguistic ; hecanbehelpedwithmotoric and

linguistic aspects.

Secondly, language and speech motor interference was observed in childrenwith

stuttering. Children with stuttering obtained a score of 27, while normal children
obtained a score of 62 ontest (a). The results supported the interference hypothesis of
Peters & Starkweather (1990). Third, childrenwith stuttering exhibited interference in
| anguage and non-speech mot or tasks. They obtained a score of 52 while normal children
obtained a score of 72 ontest (b). Thisispartlyinconsonance withtheresults of studies
by Deepa (1994) and Nandakumar (1994) inthat the results of their study indicated poor
performance of children with stuttering on test (a). However, Deepa (1994) and
Nandakumar (1994) tested childrenin the age range of 6-9 and 9-12 years respectively.
The scores in children of these age groups as obtained in the present study are 22 %and
40 % respectively, which are lower compared to the results obtained by Deepa and
Nandakumar. Table 24 compares the percent scores obtained by children with stuttering
on three tests by different authors. Also, in the present study significant differences
between tests were noticed in children with stuttering, while Deepa (1994) and

Nandakumar (1994) didnot noticeany significant difference betweentest (b) andtest (c).

Author (year) Task (@) | Task (b) | Task (c)
Deepa(1994) 53 100 100
Nandakumar (1994) 56 100 100
Current Study - Total 27 52 70
6-9 years 22
9-12 years 40

Tabl e 24: Percent scores ontasks (a), (b) and(c) as obtained by different authors.
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Speech is the externalized expression of |anguage and speech sensory notor
control can be definedas "the motor afferent mechani sms that direct and regul ate speech
movenents"(Netsel | 1982). As a notor skill speech is "goal directed" and "afferent
gui ded" and it meets the general requirements of afinenotor skill. It isperformedwith
accuracy and speed and uses knowl edge of results and inproves with practice. It
denonstrates motor flexibility in achieving goals and regul ates al of this to automatic
control, where consciousness is freed fromthe details of actionplans. (Netsell, 1982).
During the production of speech, the intended message has to be changed froman
abstract idea to meaningful |anguage symbols and thento a code amenabl e to a notor
system  The overall motor control process involves planning, programmng and
execution. The interference between speech and | anguage in children with stuttering
indicates that the probl em breakdown can be at the | evel of planning or progranmm ng or

execut i on.

Fourth, performance on al the tests inproved with age in both the groups.
However, performance of childrenwi thstutteringwas poor comparedtonormal children.
During preschool period normal children make strong gains inthe notoric control and
coordi nation of speech comparedto childrenwith stuttering. Specifically speech notor
control becomes more consistently timed, better organized with regard to timng and
more inplied during this period. These changes lead to a more aut omated systemof
mot or control (Sharkey & Fol kins 1985; Wtkin & Fromm, 1984). But children with
stuttering do not follow this same path of steadily inproving confidence, skill and
growi ng sophistication. Instead their speech motor skills are less wel | devel oped, do not
mat ch the expectations of their parents and do not |ead to the confident anticipation of

success. Ingeneral, their movements are performed at a sl ower rate and contain nore
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frequent errors andirregularities (Bl ackburn, 1931; Chowarowski, 1952; Hunsley, 1937,
Ri ckenberg 1956). Al sounlike normally speakingchildren, stutterersrespondto requests
for rapid movements in a speech motor-task with slower movements (Starkweather,
1986). Around the age of 7-10 years, normal children make great gains i n speech motor
control developing at adult level of coordination. At about age 7, the patterns of motor
organi zation that make possible the extremely rapid and precise movements become
much flexible. As a consequence, they performbetter as the age increases. But, at the
age of 9-11 years, theinfluence of parents decline while that of peersincreases. Children
devel op a sense of their own strengths and weaknesses and inevitably beginto compare
themsel ves with one another. But in some cases, the sense of overwhel mng andalow
sel f-esteem devel ops, which may persist for many years. In contrast to this, the motor
skillsinchildrenwithstuttering are not sofast enoughto achieve stable patterns. Dueto
this, their nmotoric pattern develops slowy compared to normal children. Motor
flexibility and plasticity changes with age, but in some tasks, subjects become more
flexible and in others less flexible. Inchildrenwith stuttering flexibility and plasticity
varieswithinthe group. Theimportance of the devel opmental course of motor behaviors
instuttering group is stressed by Conture (1990) who opines that "children who stutter
arenot small adults who stutter; their speech production behaviors undoubtedly changein
number and nature as they devel op and mature, and as such, their data cannot be readily

extrapol ated to those of adults who stutter and vice versa".

Fifth, the significant difference between children with stuttering and normal

children on non-speech motor activities suggests that children with stuttering have

difficulty in non-speech motor activities also. However, their performance is better on

non-speech motor activities compared to speech motor activities. This supports the
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findings of Kiehn (1935), Bilto (1941), Wlliam Bishop & Cooper (1992), who opined
that subjects with stuttering perform poorly on tasks involving body coordination.
However, the findings of the present study do not support that of Deepa (1994) and
Nandakumar (1994). They investigated children with stuttering on simlar methodol ogy
and found that childrenwith stuttering and normal children do not differ in tasks related
to non-speech motor activity and cognition. However, the age group they tested was

different.

There is a growing body of data suggesting that stuttering may involve a
generalized neuro motor deficit that involves temporal control of both speech and non-
speech movements. Kent (1985) hypothesizedthat timng and sequencingis the "central
disturbance" in the disorder of stuttering. It appears that the disorder of stuttering

primrily impairs the temporal rather than spatial aspects of coordination and this

The timng/sequencing relations among arn'culators have been hypot hesized to be critical
inthe neuro motor control of normal speech (Gracco & Abbs, 1987). Therefore
stuttering appears to be primarily a disorder of timng/sequencing multiple movements of
a single structure and/or timng/sequencing multiple structures to achieve a common
movement goal. However, it is inportant to continue to investigate if there are any
timng/sequencing difficulties instutterers innon-speech mechani sms, and if the nature
of those difficulties is simlar to movements during speech. Such data woul d strongly
argue for an underlying neuro motor disruption, which is associated with contributing or
perhaps even causal to the disorder of stuttering. The results of test (a) and (b) provide

information on timng/sequencing breakdowns in both speech and non-speech system
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wthinthe same group of stutterers, whi ch support specul ations that the supplementary

motor area, playsacritical roleinthe disorder of stuttering.

Finally, no significant difference between the performances of two groups was
observed on test (c). Children with stuttering performed better compared to normal
children on test (c). These results are not in consonance with the notion of Conture &
Caruso (1987) that stutterers have impairment in cognitive aspects. The results do not

support acognitiveimpairment inchildrenw thstuttering.

To summarize, the results of the present study supported subgrouping and speech
motor interference hypothesis. Children subgrouped under predomnantly notoric,
predomnantly linguistic and motoric and linguistic can be specifically helped with
motoric and linguistic aspects. However, whileit is possibletodeveloptherapy methods
that emphasi ze mot or or linguistics aspects one shoul d understand that the entire speech
and |anguage production systemis involved when the speaker exhibits speech and
| anguage behavior. Theresults alsoindicate the needto devel op procedure through which

speech language interference can be reduced thus enabling fluency in children with
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CHAPTERV
SUMVARY AND GONCLUSI ONS

There are of course, observabl e aspects of this disorder, but do we want to say that
efficacious therapies are those that deal only with the observable aspects?lif anything,
shoul d be the other way around. The unobservable events seem nore inportant than the

observabl e ones (Starkweat her, 1999).



Stuttering is a fluency disorder known for its variability, both for inter and intra
individual variations as well aswithinandacross situational variations. The variability can be
inthe frequency, type, severity and duration of stuttering as well as in related speech and
non-speech behavior or attributes. Stuttering is thus considered as a syndrome where three
basic aspects called the " ABC of stuttering' are impaired (Curlee, 1993). These include
affective (feelings), behavioral (moments of stuttering) and cognitive (thoughts and attitudes)

domai ns.

Approaches tostuttering, whether for theory construction or therapy have, inthe last
fewyears focused either on motoric or on linguistic factors. Peters 6 Starkweather (1990)
summarize the literature on motoric and linguistic skills of stutterers and put-forth three

hypot heses that are expl anatory of these findings.

1. Sub-group Hypothesis: There are sub-groups of clients with stuttering such that

one devel ops primarily out of motoric deficit while another develops it primrily

out of alinguistic deficit.

2. Interference Hypothesis: Language and speech motor act processes may interfere
withone another during the act of talking, at least in children who are beginning
to stutter. This interference hypothesis is based on research in non-stutterers,
whi ch suggests that the sinultaneous performance of [anguage formlation and
mot or programm ng may result in deterioration of performance in one or both
areas (Kinshoune &Hicks, 1978). Sucha hypothesisis suggestive for anumber
of reasons, one of whichis theexplanationit offers for the |ocation of stuttering

between sentences. The location that has the most power ineliciting stuttering
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are those that are compl ex both linguistically and motorically. For exanple, the
begi nni ng of a sentence or clause, where movement isfast and where fornul ation
activity is most likely tooccur, isthe most probable location of stuttering. Also,
longer sentences are more likely to be stuttered than a shorter one (Bloodstein &
Gantwerk, 1967; Jayaram 1984) and |onger sentences m ght be expected to be
motorically more complex and therefore require more fornulation effort as well

as effort of motor programm ng.

Conpetence and Performance Hypothesis: Competence and performance
have different ~ effects on fluency. Higher levels of |anguage conpetence
(knowl edge) could hinder fluency by creating a large lexicon and a greater
available pool of syntactic forms from which to choose words and fornulate
sentences. Higher-level performance skills such as word finding and sentence
construction can only improve fluency by increasing the rate at which language
performance is executed. In this way, the child whose |anguage is delayed
al though he or she is not hindered by a large vocabul ary or syntactic variation,
m ght find it difficult tofindwordsevenfromasmall [exiconorto construct even

sinpl e sentences and performmotor activities.

Peters & Starkweather (1990) have suggested several lines of research to test the

above hypotheses. Admi nisteringvarious tests for | anguage skills, oral motor behavior, and

tests of general motor behavior and motor coordination can test the first hypothesis. If there

are subtypes with purely motoric/purely linguistic, clients with stuttering should produce | ow

scores on either of the two variables. An investigation of the speech motor/language

interference hypothesis requires two comparisons: - (1) comparison of theinterference effect
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of a language task on a simultaneous speech motor task with interference effect of a non-
| anguage cognitive task on simultaneous speech motor performance and (2) conparison of
the interference effect of a non-speech motor task on sinultaneous |anguage performance.

Investigating relationship hetween stuttering and cluttering in more detail can test the third

hypot hesi s.

However, these hypotheses have not been tested sufficiently. In this context, the
present study attenpted verification of subgroup and interference hypotheses. To investigate
these hypotheses two groups of children were selected. Group | consisted of 100 children
with stutteringin the age range of 3-13 years (10 children eachin 1-year interval). Group Il

consisted of 100 age-and gender mat ched normal children.

To test subgroup hypothesis, speech motor and linguistic abilities were exam ned.
Speech motor testing consisted of speech mechani sm exam nation and test for oral motor
coordination. Oral motor coordination activities were bhased on motor activities devel oped hy
Kavitha (1989). The test contained 30 items of which 20 items were non-speechrelateditens
and 10 were speech related items. Speech related items consisted of utterance of single
syllable sequence and triple syllable sequence. Subjects were tested individually. Theywere
seated confortably in a quiet place and were exam ned for structure and function of oral
mechani sm. For oral motor coordination activities subjects were provided with models of
eachactivity andwere instructedtomakethe movements. Practicetriad was givento subjects
before the actual task. A score of T was given for each correct performance on oral motor
coordination activity and a score of ' 0" was given if the subject was unable to performthe
activity or showed significant difficulty on an item Also distorted or fragmented activities

werescored' O .



For linguistic analysis, Screening Test of Acquisitionof Syntax inKannada ( STASK)
was admnistered tochildreninthe age range of 3-5years, Language Test in Kannada (KIT)
was administered to children inthe age range of 5-7 years and Linguistic Profile Test (LPT)
was admnistered to children above 7 years of age. A score of T for each appropriate

response and a score of " 0" for each i nappropriateresponse was given.

Totest speech mot or interference hypothesis, three subtests were used- viz. -
(a) Interference betweenlanguage and speech motor skill,
(b) Interference bet ween I anguage and non- speech mot or skill, and

(c) Interference between cognitive and non-speech mot or skill.

For tests (a) and (b), material was selected based on the age of the subject. For
children in the age group of 3-5 years, eight picturable meaningful Kannada words were
sel ected whi ch wer e categori zed under nouns and verbs. For childreninthe age group of 5-13
years, 16 picturable meaningful Kannada words categorized under nouns, adjectives,
transitive and intransitive verbs were selected. Of these, one word in each category was
consi dered as key word. Four sets of pictures were made for testing each group of children.
Each set consisted of two stalks (3-5 year children) or four stalks (5-13 year children) of
pictures in which pictures representing key words were arranged inarandomorder. The key
wor ds as uttered four times by an adult normal female was audio-recorded on a cassette with
an inter-word interval of 5 seconds, which formed the audio-material. For test (c), puzzles

appropriate for the age group wer e sel ected.
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Subjects wer e tested individually. Theywere seated confortably ina quiet place and
the audi o-material was presentedthrough headphones. Picture sets were visually presented in
2 stalks for younger children and in 4 stalks for ol der children. Children were instructed to
listen to the words through the headphones and to point to the appropriate picture
representing the word in the set of 8/16 pictures placed in front of them While doingthis,
they were instructed to sinultaneously and continuously say "papapa" for test (a)

(Interference between | anguage and speech mot or task).

The same experimnt was conducted for test (b). However, in this, subjects were
instructed to simultaneously and continuously tap his/her foot (Interference between |anguage
and non-speech mot or task). Intest (c), subjects were providedwth apuzzle and he/she was
instructed to conpl ete the puzzle by referringto the model. While performngthis task, the
subj ect was asked to tap his /her foot sinultaneously and continuously (Interference between
cognitive and non-speech motor task). A score of T was given for a correct performance on
each test and a score of '0' was given for an incorrect performance (Unable to point to
appropriate picture/unabletotap foot correctly/unabletorepeat 'papa.../ continuously/unable
to complete the puzzlelinterrupting the task by either stopping, repeating initia syllable or

prolonging it).

The total score on each task was computed for each subject and raw scores were
converted to percentage scores. Canonical Discrimnant Function Analysis was performed
for sub grouping and Two- way Anal ysi s of Variance was carried out across the three teststo
find the significant difference between the tasks across various ages and groups. This was

fol  owed by Duncan Post Hoc Test to identify the locus of significant difference.
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The results indicated that children with stuttering could be subgrouped as 'purely
motoric' (16%), "purelylinguistic'(18%, andmotoricandlinguistic(66% . Theresults
upported subgroup hypothesis of Peter & Starkweather (1990). This was based on
tescriptive statistics as Canonical Discrimnant Function Analysis did not reveal any

ubgrouping, Table 25 shows the results of sub grouping.

Age N Purely Purely Motoric and
range Motoric | Linguistic Linguistic

34 |10 2 - 8

45 |10 2 1 7

56 | 10 2 1 I

67 | 10 3 1 6

-8 | 10 2 2 6

89 | 10 - 1 9
910 | 10 - 1 9
1011 | 10 - 5 5
11-12 | 10 - 4 6
1213 | 10 5 2 3
Tota | 100 16 18 66

Tabl e 25: Sub grouping childrenwith stuttering.

Those under the subgroup of "purely motoric' mght have difficulties in the motor
plan assembly stage, or motor command preparation or execution stage. The subgroup
"purely motoric' supports the notion that stuttering is a defect of coarticulatory timng (Van
Rper, 1971) and the notion that stuttering is a speech motor defect (Peters, Hilstijin & Van
Lei shout, 2000). Therapy for this group may be ai med at i mprovingoral motor coordination.
Those under the subgroup 'purely linguistic' mght have difficulty inlanguage fornul ation
or pressure to performlinguistically. The sub group 'purely linguistic' supports the notion

that stuttering is a linguistic deficit (Westhy, 1979; Wall 1980; Bernstein, 1981; Wall,

92



Starkweather & Caims, 1981). This highlights the inportance of assessing |anguage
functions in children with stuttering. A comprehensive assessment of phonol ogi ¢, syntactic,
semantic and pragmatic aspects is essential inchildrenwth stuttering. Ifaclient is under

the sub group ' motoricandlingusitic', he canbe hel pedw th motoric and linguistic aspects.

Secondly, Ianguage and speech motor interference was observed in children with
stuttering. Childrenwth stuttering obtained a score of 27, while normal children obtaineda
score of 62 on test (a). These results supported the interference hypothesis of Peters &
Starkweather (1990). Also, childrenwth stuttering exhibited interference in | anguage and
non-speech mot or tasks. They obtained a score of 52 while normal children obtained a score
of 72 ontest (b). Al'so, inthepresent study significant differences betweentests were noticed
inchildrenwth stuttering, while Deepa (1994) and Nandakumar (1994) did not notice any
significant difference between test (h) and test (c). The interference between speech and
| anguage inchildrenwi th shuttering indicates that the problem breakdown can be at the |evel

of planning or programmi ng or execution. Table 26 shows scores obtained by both groups on

al tests.

Test S N | N-S
@ | 2700 | 6200 | 3500
(11.78) | (32.65)
(b) | 5200 | 7175 | 19.75
(33.00) | (32.50)
(0 | 7000 | 6600 & -4
(46.05) | (47.60)

Table 26: Mean scores and standard deviation (in parenthesis) of children with stuttering

(S) and normal children (N) onal three tests.
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Third, performance on al the tests i mproved with age in both the groups. However,
performnce of children with stuttering was poor compared to normal children. During
preschool period normal children make strong gains inthe motoric control and coordination
of speech compared to children with stuttering. Specifically speech motor control becomes
more consistently timed, better organized and more inplied during this period. These
changes lead to a more automated system of motor control (Watkin and Fromm, 1984;
Sharkey and Folkins 1985). But children with stuttering do not follow this same path of
steadily i mproving confidence, skill and growi ng sophistication. Instead their speech motor
skills are less wel | devel oped, do not match the expectations of their parents and do not |ead

tothe confident anticipationof success.

Fourth, a significant difference between children with stuttering and normal children
on test (h) suggested that children with stuttering have difficulty in non-speech motor
activities also. However, their performance was better on non-speech motor activities
compared to speech motor activities. This supports the findings of Kiehn (1935), Bilto
(1941), Yaughn &Webster (1989), and W !liam Bishop & Cooper (1992), who opined that

subjects with stuttering performpoorly on tasks involving body coordination.

Finally, no significant difference between the performances of two groups was
observed on test (c). Children with stuttering performed better compared to normal children
on test (c). These results were not in consonance with the notion of Conture & Caruso
(1987) that stutterers have impairment in cognitive aspects. The results did not support a

cognitive impairment inchildrenwith stuttering.
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Tosummari ze, theresults of the present study supported subgroupi ngand
interferencehypothesis. Childrensubgroupedunder predom nantly notoric, predom nantly!
linuistic and motoric and linguisti can be specifically hel ped with motoric and Iinguistic

aspects. However, whileit i s possibleto devel optherapy methods that emphasize motor or

linguistics aspects one shoul d understand that the entire speech and I anguage production
systemis invol ved when the speaker exhibits speech and | anguage behavior. The results al so
indicated the need to devel op procedure through whi ch speech | anguage interference can be

reduced thus enabling fluency in childrenwth stuttering.
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APPENDI XI
Language Tests

Screening Test For the Acquisition of Syntax inKannada

The screening test for acquisition of syntax in Kannada was devel oped by Basavar aj
(1981). The test assesses syntax inKannada speaking children aged 1-5 years. The test
has atotal of 50itenms that tapthe sub components of syntax - verbal comprehension and
expression of seven grammtical categories and several sentence types. Thetest makes
use of toys and photographs. Separate score for comprehension and expression of
different aspects of syntax of the child s verbal |anguage is possible. Shown bel oware

the items and maxi mumscore possible on STASK.

Maximum scores on
Iltem Comprehension | Expression

Grammatical categories
Person 4 4
Case marker 2 2
Adjectives 4 4
Post position 4 4
Definitive determiner 2 2
Tense marker 2 2
Number marker 4 4
Sentence types
Simple sentences 4 4
Wh - questions 2 2
Y es/No questions 2 . 2
Negatives 4 4
Embedded sentences 4 4
Co-ordinate sentences 6 6
Narration 6 6
Total score 50 50




Kannada Language Test ( KLT)

KLT (1990) was devel oped by Regional Rehabilitation, Training Centre (Chennai)
and Ali Yavar Jung National Institute for the Hearing Handi capped ( Mumbai ) as a part of
the UNI CEF project titled "Devel opment and standardization of | anguage and articul ation
tests in seven Indian | anguages". The tesi assesses both comprehension and expression

and uses verbal and picture stimli. KLT has semantic and syntax subsection and tests

the fol I ow ng:
Possible Patient's Score Total
Section Totd Scores
Score Receptive | Expressive

Semantic Section R E !
Naming 3,
Semantic discrimination

A-Colours 3 -

B - Bodv Parts 3 —
Lexical category - 3
Semantic similarity 3 | 3
Semantic anomaly 33
Semantic contiguity 3 3
Paradigmatic relations 3 3
Syntagmatic relations 33
Polar questions 3
Antonym 3 3
Synonym 3 3
Homonym - 3 3
Total score 36 30




Possible Patient's Score Totd
Section Totd Scores
Score | Receptive | Expressive
Syntax Section R | E
Morphophonemic structures 3| 3
Plural forms 3|3
Tenses 3 3
Person, Number. Gender 33
Case markers 3
Conditional clauses 3
Transitives, intransitives and
causatives
Sentence types 3 3 -
Conjunctives and quotatives 3
Comparatives 3|3
Participle construction 3 3
Total score 33 33

Each sub divisionhas 6 items, 3 items testing receptive abilities and 3 items testing
expressive skills. But semantic discrimnation section has only receptive items and lexical
categi y has only expressive abilities. Al sub divisions except nami ng have one or two
model items. Out of 12 semantic sections, section 1, 2, 3 and 9 are pictorial andothersarein
sentential form Inthe 11 syntactic sections, each section has 10 items, 5 items testing
receptive abilities and 5 items testing expressive ability of the subjects. Comprehensionis
tested by asking the subjects topoint tothe correct picture out of aset of threetofour related
pictures in response to an auditorily presented sentence describing the target picture. The
items eval uating expression requires the subject to describe the pictures which specifically

test the usage of specific syntactic structures.



Linguistic Profile Test

This test was devel oped by Suchitra & Karanth (1990) and eval uates phonol ogy

syntax, and semantic aspects of the | anguage within receptive and expressive nodalities. It

al so has a section on di scourse includedin it.

assessment at various linguistic levels.

framework can be fornulated. Fol | owingarethetest items of LPT.

It provides both qualitative and quantitative

A pattern of acquisition within the linguistic

Possible Subject's score Totd
Section Total Stimulus Response scores
Score Verba | Graphic ; Verbd | Graphic | Gestural | on
sections
Section | (Phonology)
Phonemic discrimination 43
Phonetic Expression 52
Section Il (Syntax)
Morphophonemic 10
structures
Plural Forms 5
Tenses 5
PNG Markers 10
Case Markers 10
Transitives, Intransitives 10
and Causatives
Sentence Types 10
Predicates 10
Conjunctives, 10
Comparatives and
Quotatives
Conditional clauses 10
Participle construction 10




Possible Subject's score Totd
Section Total Stimulus Response scores
Score Verbal Graphic | Verbal | Graphic | Gestural | on .
sections

Section ED (Semantics)
Semantic Discrimination

a) Colours

b) Furniture

c) Body parts 5
Semantic Expression
Naming 20
Lexical Category 15
Synonym 5
Antonym 5
Homonym 5
Polar Questions 10
Semantic Anomaly S)
Paradigmatic Relations S)
Syntagmatic Relations 5

5

Semantic Contiguity

Semantic Similarity

Grand Total

* \erbal -Blue

Graphic- Green

Gestural - Red






