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CHAPTERI|

| NTRCDUCTI ON

f eedback components needed for the regul ation and
refinenent of oral notor %atterns necessary for
normal speech (Bosma 1967)

"Oral sensory and Perceptual inteﬁrity are |nportant
I

In the oral area there la an intimate interaction of
sensory and motor function, essentially an autoconmunica-
tion for speech production. Speech, a notor act, consists
of conplex ballistic movenents (Bosma 1967). The role of
sensory and perceptual experiences in devel oping and
regulating oral notor performance is currently being studied
with greater enphasis (Rngel 1970). Disturbances in ora
sensory perception have been found to be associated with
di sturbances in speech output. There are indications
supporting the view that oral sensory function is related
to the oral motor proficiency (MDonald and Aungst 1967).
But the nature of oral sensory abilities and their con-
tributions to various motor activities including speech
production is still inconclusive.

Speech production has been expl ai ned on the basis of
a servo-nodel, with the advent of Winer's (1948) theory



of cybernatics, various hypothetical nodels were proposed.
Those by Fairbanks (1954), Msak (1966) are the nost wi dely
cited nodel s of speech production. These nodel s enphasi ze
the cl osed-1 oop systemof tactile, kinsesthetic and pro-
prioceptive feedbacks in nonitoring the ongoi ng speech
production. Role of sensory feedbacks has been stressed
by many (Patton 1942, D | tman 1955,), Liebernman 1957,

Smth 1962, MIIsen 1966, Henke 1967, R ngel 1970, Van

R per 1971, Hardcastle 1976).

Ef fect of disturbed oral sensory systemon speech
producti on and nonitoring has been wi dely investi gat ed.
Any disruption in auditory, tactile or kinesthetic feedbacks

exhibits a disruption in speech output (Perkins 1977).

several studies have investigated sensory disruption

by artificially inducing it (Lee and Bl ack 1951, smth

1962, Cobl ens and Agnel | o 1965, Fairbanks and Quti man 1958,
MO oskey 1950 1956; R ngel and Steer 1963; Ladef oged
1967; Scott and R ngel 1971, Gammon et al 1971; Mason 1971,
Put nam and R ngel 1972, 1976; Leanderson and Persson 1972;
Horii et al 1973; Prosek and House 1975; Burke 1975, Cerald
et al 1977). Effects of oral anaesthesia have been reported
to be maxi mumdi sruption of consonants mninmally affecting

intelligibility (Rngel and Steer 1963, Hutchinson and



R ngel 1975).

Rol e of tactile and klnesthetlc sensory abilities
have al so been studied in disordered speech (O ass 1956,
Levi ne 1965, Sol onon 1965, Rutherford and McCal |l 1967;
Chase 1967; Bl ooner 1967, Rootee and McNeil age 1967,
Mason 1967; Hochbei g and Kabcenel | 1967, Quilford and Hawk
1968; Ringel and scott 1968; Rosenbek 1970, 1973; R ngel
et al 1970; Fucci and Robertson 1971; Sommore et al 1972,
Oreech and Herts 1973; Teixeira et al 1974; Pressel and
Hocl hberg 1974; Jensen et al 1975; GCohen and Hanson 1975;
Hut chi nsen and R ngel 1975; Kanohar et al 1975; Quitar
1975; McNutt 1977; Lumand Russel 1978; Devraj 1978).

| nvestigati ons on speech di sordered group incl uded

bot h organi c and functional cases.

Articulation and fluency aspects have been found to
be nainly disturbed in speech production (Lee 1950, Bl ack
1951; Cobl ens and Agnell o 1965; Fairbanks and Quttnan
1958; Peters 1954, Dol ch 1954, O ass 1956; Bl ooner 1967;
Oreech and Wrts 1973; R ngel and Scott 1968; R ngel et al
1970 Fucci and Robertson 1971; Sommors et al 1972; Jensen
1975; Kelly 1977, Manohar et al 1975; Hutchinsen and R ngel
1975, McMutt 1977, Devraj 1976). Speech probl emwas al so



found to be associated with oral sensory deficiency
(Rutherford and McCall 1967; Bl ooner 1967; Chase 1967; Lavine
1965; Quilford and Hawk, 1968; Rosenbek 1970, 1973; O eech
and Herts 1973; Teixeiro 1974; Lumand Russel 1978; Andrew
1973; dass 1956; R ngel and Scott 1968; R ngel et al 1970;
Fucci and Robertson 1971; Sommors et al 1972; Kelly and
MNutt 1977). Motor abilities have al so been studied in
cases of functionally speech disordered group (Perkins
1975; Anderson 1923; Oross 1936; Wesphal 1933; Bilto 1941,
Carl son 1946, Strother 1936; Kriegman 1943; Kopp 1946;
Spriesterbach 1940; Finklestien and wei sberger 1954,

Cooper and Al len 1977, Fairbanks et al 1950; Prins 1962,
Jenki ns and Lohr 1964, Yossand Darley 1974; McNutt 1977).

The reports about the sensory-notor ability have
been controversial in cases with speech disorders. A
battery of tests are used to Measure oral sensory ability.
The commonly cited ones are tests of tactile acuity, tex-
ture discrimnation |ocalisation, pattern recognition,
two- point discrimnation, vibrotactlle sensitivity and oral
stereognostic tests (Rutherford and MCall 1967; Fucci and
Robertson 1972; MDonal d and Aungst 1967; R ngel et al 1970;
R ngel and BEwanowski 1965).

QOral stereognosis is the faculty of perceiving the

nature of objects on the basis of tactile, kinesthetic



sensations fromthe oral cavity particularly the tongue
(Thonmpson 1970). such an ability As required for speech
producti on aa a nornal speaker should devel op the ability
tointegrate spatial representation of his oral cavity.
Oal formdiscrimnation ability has been cited aa inport-
ant for speech production (R ngel 1968, 1970). Articul a-
tion proficiency and oral stereognosis have been reported

to be cloaely related (A ass 1966).

Qal formdiscrimnation test has been found to be
the nost efficient test available for eval uating oral

stareognosis (Lass et al 1972; MDonal d and Aungst 1967).

Variabl es involved in oral formdiscrimnation include
the stinmulus variables |ike size and shape of forns, re-
tention tine, inter-stimulus interval (Lass et al 1972;

Lass and day 1973; Torrans end Beasley 1975, Lapointe and
WIlianson 1971) the subject variables |like sex, intelligence

and linguistic factors (Mani 1978; Shalini 1979).

Qal sensory ability is found to be depicted in
articulation proficiency. Various articulation tests have
been used in connection with this. Articulatory notion
rate is considered to be an inportant and di agnostic tool

I n eval uati ng speech proficiency (Darley, Aronson and Brown



1975; Wnitz 1969; McNutt 1977).

Need for the study

St udi es have reveal ed controversial findings regard-
ing the relationship between oral sensory ability and
not or speech proficiency, variables |ike sex and age have
not received nmuch attention, studies investigating the
oral sensory-notor ability of cases with speech disorders
are scarce. Studies on stutterers and subjects with
msarticul ations dealing with sensory-notor ability using
| ndi an popul ation are very few. Hence, the present study

I ntended to answer the follow ng questions: -

1. |Is there a difference between nornmal mal e and
femal e subjects interns of oral fora discrimnation ability

and alternate articulatory notion rate?

2. Is there a difference between the nornal group
and a functionally speech disordered group on oral form
discrimnation ability and alternate articulatory notion

rate?

3. Is there a difference between stutterers and

subjects with msarticulations in terns of oral form



discrimnation ability and alternate articulatory action

rate?

Pur pose of the study

The purpose of the study is to test the follow ng

hypot heses:

1. There is no difference between nornal nal e and
femal e subjects in terns of oral formdiscrimnation

ability.

2. There is no difference between nornal s and sub-
jects with speech problens in terns of oral formdiscrim-

nation ability.

3. There is no difference between nornals end

stutterers in terns of oral formdiscrimnation ability.

4. There is no difference between nornmals and sub-
jects with msarticulations in terns of oral formdiscrim -

nation ability.

5. There is no difference between stutterers and
subjects with msarticuiatlons in terns of oral formdis-

crimnation ability.



6. Thare is no difference between nornmal nale and
femal e subjects in terns of alternate articulatory nmotion

rate.

7. There is no difference between normals and sub-
jects with speech problens in terms of alternate articu-
latory notion rate.

6. There is no difference between nornals and stutterers

in terns of alternate articulatory notion rate.

9. There is no difference between normals and sub-
jects with msarticulations in terns of alternate articul a-

tory motion rate.

10. There is no difference between stutterers and
subjects with msarticulations in terns of alternate
articulatory notion rate .

Limtations of the study

1. Only limted nunber of subjects were selected.

2. |t was not possible to include nore nunber of
femal e subj ect s.

9. The clinical population included subjects with



stuttering and msarticul atl ona only.
4. Limted age range was consi dered.

| npl i cations

1. This study may add to the present status of
literature regarding oral formdiscrimnation and artl cu-

| atory action rates of normals, stutterers and subjects

wth msarticul ati ons.

2. 1t may be useful in devel opi ng di agnosti c and

prognostic tests in clinical population.

3. It may be uaeful for standardization of normnative

data on the two tasks used in the present study.

Definitions used in the present study

Qal formdiscrimnation ability: Ability to identify,

discrimnate and judge two, three-dinensional geonetric

forns of objects as "sane" or "different" when they are

pl aced intraorally.

Lingual alternate articulatory notion rate: The rate of

the ability of the tongue to nove in coordination wth other

articulators to acconplish rapid, repetitive articulatory

novenent s.
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stuttering: It is defined as the disruption in the

fluency of verbal expression which is characterized by

i nvol untary, audible or silent repetitions and prol onga-
tions in the utterance of short speech el ements nanely:
sounds, syllables and words of one syllable.

Msarticulation: Phonenes are said to be msarticul at ed

when they are perceived as omtted, substituted or dis-
torted.



CHAPTER | |

REVI EW CF LI TERATURE
"speech, the epitone of skilled novenents, requires
exqui site sensory feedback of oral notor functions”

- Perkins 1977

Speech is a actor act of uttering speech sounds.
"Speaki ng i nvol ves three processes: Phonati on, articul a-
tion-reaonance and speech-flow Phonatory processes are
basi c to production of voice; Articulatory-resonatory
processes are basic to production of different sounds of
speech; speech-flow processes are basic to prosody (stress
inflection and rhythm to pronunciation (arrangi ng sounds
I n proper sequence), to rate and to the fluency with which

sounds are initiated and joined together" (Perkins 1977).

speech consists of conplex ballistic novenents.
Senaory-notor integration is a neceaaary condition for
normal speech production. The role of sensory and percept ual
experi ences in devel oping and regul ati ng oral Mtor per-
formance is currently being studied with greater enphasis
(R ngel 1970). Investigations of the nature of oral -
sensory abilities and their contributions to various actor

activities including speech production is not yet concl usive.
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But there are indications supporting the viewthat

oral sensory functionis related to the oral notor pro-

ficiency (MDonald and Aungst 1967).

The perception of action of articulators for speech
production is a synthesis of different sensations principally
tactual and kinesthesis. It has been reported that the
infant of five or six nonths, constantly exposed to the
si mul taneous auditory-tactile-kinesthetic-vibratory

feedbacks fromhis own vocal Mechanism is formng rudi-

mentary auditory notor associations and by ei ght or nine
nonths | earns to reproduce many of the sounds he hears in
envi ronnental speech. However, little is known of the
senaory discrimnations the infant nust learn, if heis to
perfect the novenent patterns of apeech. Based on the
current know edge of speech physiol ogy, Rutherford and
MCall (1967) postul ated five types of sensory di scri m na-
tions in the | east, which mght be needed in order to
learn the different notor patterns for phonenes. They are:
| ocation of tactile contact between articul ators; size or
configuration of the area of tactile contact; direction of
novenent of the articulators; rate of novenent of the

articulators and extent of novenent or present |ocation in

space articul ators.
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Speech as a servo mechani sm Feedback refers to
the process by which the output signals are sent back to
the "Central systent, and speech is controlled by feed-

backs.

Speech production as a notor act has been expl ai ned
on the basis of cybernatics, science of autonatic control,
wei ner (1948) extended principles of cybernatics to bio-
| ogi cal systens. Wth the advent of his theory of cyber-
nati cs, various hypot hetical nodel s have been proposed
(Fairbanks (1954) and Mysak (1966) ). These advocate the
cl osed feedback | oops as the essential Mnitoring system
for speech production. Any disruption in the nonitoring
systemm ght | ead to speech di sturbances (Fairbanks 1954;
M/sak 1966; Metshell 1973; Hollien 1975). d osed feedback
| oop systens differ in conparison with the open feedback
| oop systens in that they are error sensitive, error-neasur-

i ng, self-adjusting and goal -directed cl osed nechani sns.

Fai rbanks (1954) presented one of the nost w dely
cited nodel s of speech production highlighting the sensory
noni toring needed for notor activity. H's nodel includes
an effector unit, a sensor unit, a storag unit, a m xer and
a conparator unit. According to the nodel, the out put

information that is fedback is matched agai nst the input
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patterns in the storage conponent.

The m xer or controller regulating Mechani sm changes
the instructions to effector system thus altering the
output to reduce the future errors. The exteroceptive
(auditory) and proprioceptive (somesthetic) informations
are fedback for conparison with the intended output. in
this nodel, the rate of change of the effective driving
signal is caused to vary with the magnitude of the error
signal, when the error signal is large the corrective
change is also rapid and it becones progressively slower

as the error signal is reduced.

The nodel proposed by Mysak (1966) al so makes use of
the closed | oop system The sensory informations are
fedback. The sensory informations of errors in speech
performance are fedback to the closed | oop machi ne thereby
affecting automatic corrections. Msak (1966) views the
speech systemas a closed, multiple-loop system containing
feed-forward, feed-back and external |oops. H's servonode
includes the receptor, integrator, transmtter, effector
and sensor units. The speech systemis conplex with mnor
control | oops operating w thin main |oops or |arge overall
control systens. The systemhas two outputs, the speech
content and the speech product. Error-free speech content
and error-free speech output indicate total positive feed-
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back. Lieberman (1957) has patented a nodel of phono-

| ogi cal perception in which speech production and percep-
tion are considered as two aspects of the sane process.
This notor theory observes that the acoustic stinmulus

| eads to a covert articulatory response and the proprio-
ceptive feedback |leads to a discrimnative event which has
been call ed "perception". Lieberman and his associ ates
(1961) specul ate "inthe course of | ong experience of a
Speaker (and |istener), the articulatory novenents connected
wi th speech sounds and sensory feedbacks (or nore |ikely

t he correspondi ng neurol ogi cal processes) becone part of

t he perceiving process, nediating between the acoustic

stimulus and its ultimate perception.

Smth (1962) proposed a simlar nodel known as

"neurogeonetric" theory aimng at an operational approach.

According to this theory the sensory control of speech is
primarily an intrinsic neural process, the characteristics
of which are determned by the basi c senaorl - neur onot or

nmechani sns of perceptual -notor integration.

Van R per (1971) al so stresses the inportance of
feedback systens in inplying that information about the
speech output is returned to the central integrating nmecha-
nismthrough tactile, kinesthetic and auditory sensors.

The feedback returns through multiple bilateral channels
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(air, bone, tissue, tactile, kinesthetic, etc.) andis
processed at many |l evels in the central nervous system

a situation where distortion of signals could possibly
take pl ace. Since speech demands an i ncredibly precise
synchroni zati on of sinultaneous and successive bil ateral
actor responses, such disturbance coul d produce asynchrony

and | ead to speech defect.

Hol e of feedback in devel opnent and control of

speech producti on:

Patton (1942) stated that the kinesthetic and pro-
prioceptive senses are of basic inportance in |earning
speech and wi thout thaw, the conditioned reflex of speech

woul d probably never be established nor naintained.

Dltman (1965) felt that proprioception is fundanental
to speech at any stage of devel opnent. He stressed that
all speech involves nuscle activity and all nuscle activity

I nvol ves proprioception.

It is coomonly accepted that speech is initially
bui It upon proprioceptive sensations that conme fromre-
flexive activities such aa sucking, swallow ng, vomting,
yawni ng and ot hers (MDonal d and Aungst 1967). Henke (1967)

suggest ed that proprioceptive feedback provides the nechani sns
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whereby the timng or rate of articulatory activity is
acconpl i shed. He cited an exanpl e of production of a stop
consonant in which ongoing activity waits until contact
between articulators (closure) ia attained and then uses
awar eness of this happeni ng, presunably through proprio-
ceptive feedback, as a trigger for further articulatory

activity.

Perkel |l (1969) views the speech production nechani sm
as conposed of "two neuronuscul ar systens with different
behavi oural characteristics responding in general to
different feedback". In his viewof the articulation
system vowel s are produced through the action of a slow
extrinsic tongue nuscle network under the prinmary influence
of acoustic and nyotactic feedback. Consonant producti on,
on the other hand, is thought of as being produced by the
conbi ned function of the fast-acting intrinsic, as well as
the slower extrinsic nuscle systens and i s regul ated by

intraoral air pleasure and tactile feedback.

Ladef oged (1967) has al so hypot hesi zed that the pro-
duction of vowels depends nore on auditory nonitoring than
do the consonants whi ch depend nore on oral sensory feedback.
MacMei | age (1970) whil e discussing the sequencing of arti-
culatory novenents, refers to the results of oral -

stereognosi s studies as evidence that persons "can integrate



18

conpl ex patterns of tactile and notor information to nake
accurate Judgenents of the spatial characteristics of the
stinmulus objects”". He speculates further that "it is
likely by such integration of notor infornmation with con-
current tactile and ot her somesthetic and ki nesthetic
information and (auditory information) the |anguage | earner
builds up an internalized spatial representation of the

oral area"” thus facilitating articul ation.

Mlisen (196%) in discussing the devel opnent of arti -
culation has stated that closed circuit feedback system

serves primarily as a nonitor of self-generated speech sounds.

R ngel (1970) contends that notor patterns are nodified
and restructured in accordance with i nformati on received

from peri pheral sensory resources.

Anot her exanple of the role that proprioceptive feed-
back mght play in the control of speech activities is
contained i n t he neuro—anat om c and physi ol ogi ¢ studi es by
Ki rchner and Wke (1964, 1965). Their investigations have
revealed that the larynx is equipped with two distinct
I ntrinsic mechano-receptor reflex systens, one, a phasic
reflex systemwhich is driven fromrapidly adapting receptors
| ocated in the capsules of the laryngeal joints (the articul ar

systen) and the other, a tonic servo reflex systemwhichis



19

driven fromslowy adapting receptors enbedded within the
mascl es thensel ves (the nyotactic system . These systens
clearly play a part in the continuous and preci se adj ust -

ment of nuscle tone during phonati on.

The work of Kawanmura (1965) on the mandi bul ar nuscul a-
ture al so supports the presence of a sensory control
nmechani smfor notor activity. According to him the notor
control of the Jawnuscles is primarily a function of sensory

processes originating within the tenporonandi bul ar joint.

Van R per (1971) renmarking on the servo-nodel observed
that there are nmany possible sources of distortion in the
f eedback systens used to nonitor speech. Perkins (1977)
opi nionates that any disruption in the speech output inplies

a disruption of auditory, tactile or kinesthetic feedback.

Hardcastl e (1976) summari zi ng what is known about the
activity suggests that tactile feedback provides infornation
to the central nervous systemabout |ocalization of contact,
about onset of timng and about degree of pressure after the
event has taken place. Proprioception conveys information
about positioning of the articul ati ons and about rate of
novenent. It provides predictive information and al so i n-
formation during the event. Proprloceptors (kinesthstic
receptors) are therefore, faster acting than tactile receptors.

But both are inportant for the ongoing nonitoring of speech
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producti on.

Ef fect of disturbed sensation on speech production

and noni toring:

Any disruption in auditory, tactile or kinesthetic
f eedbacks exhibits a disruption in speech output, according
to Perkins (1977). The role of these feedbacks has been

studied by artificially inducing sensory disruptions.

As early as 1949, Hanley and Draegart noted that while
speaking in the presence of noi se, |oudness of voiceis

directly influenced by the noise and it increases.

Del ayed auditory feedback (DAF) was first reported by
Lee (1950) and Black (1951). According tothem when a
normal speaker's output was fedback to his ears, after a
short delay of about I/5th of a second, narked breaks in
fluency oceured. The nost obvious effects of speech were
slowarl ng of speech, increase in intensity with pitch raise
and a serious disturbance in the speech pattern. Lee (1950
reported that a subject mght atop conpletely or if he
attenpts to maintain nornmal speech rate wi th DAF, he woul d
begin to stutter by repeating syllables especially those with
fricative sounds such as "sh" and "ch". He did not offer an
explanation for the individual differences in critical tine

data needed on his five subjects, smth (1962) observed that
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theae different forns of adapting to feedback del ay

I ndi cate that speech control is somewhat nore flexible
than Lee (1950) inplied and that aural Mnitoring is not
necessarily a higher level of control than sonesthetic
Monitoring. The subjects, who perforned nost successfully
under DAF were probably able to ignore for the nost part,
t he non-aynchroni zed sounds of speech and to control their

speech mai nly by somesthetic feedback signals.

Rewnsl ey and Harris (1954) observed prol ongati on of
vowel s and Cobl ena and Agnel |l o (1965) observed prol ongation
of glides and conti nuant sounds under DAF. |n addition,

DAF resulted in apeech disturbances |ike increased arti cul a-
tory errora, longer duration, greater SPL and hi gher

fundanental frequency.

Pai rbanka and Quttman (1956) obaerved apeech under DAP
and noted articul atory diaturbencea aa direct effect and

| ncreaaa in vocal SPL aa indirect effect.

Petera (1954) found that speech rate increeaed when
epeaker' B voi ce waa accel erated and fedback to hla own eara

t hrough ai r-conducti on.

Dol ch (1954) al ao reported that feedback accel eration

I n conbination with the feedback being transmtted to the eare
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at 180° out of phase to the signal emtted at the nouth
| ead to harshness of voice, an increase in intensity and

sl owering of rate of speech.

Chase (1958) found that it was possible to repeat the
speech sounds nore nunber of tinmes in a 5-second period
under DAF than in a 5-second period under control conditions,
when 20 subjects were tested, fifteen of themrepeated the
sound /b/ for 2-7 times acre under delay than under no del ay
conditions. |t was concluded that there was a facilitating
effect on the circulation and re-circulation of speech

sounds under DAF.

QG uber (1965) observed that, under DAF, normal speaking
i ndi vi dual s can be taught to "beat the machi ne" by con-
centrating on their tongue and | i p novenents and al so by

becom ng aware of the proprioceptive feedbacks.

Wil e the few studi es nmenti oned above deal with the role
of auditory feedback systemin nonitoring speech, there have
been nurerous studies accentuating the role of tactile and
ki naest heti c feedbacks in nmonitoring speech production. There
have been studies on normals in whomsensory di sruption was
artificially induced, through the tactile and ki nesthetic senses.
Oral anaestheti zati on studi es have nmai nl y enpl oyed 2 net hods
(1) Topical anaesthesia to oral region; (2) Nerve bl ock

anaest hesi a.
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R ngel and Steer (1963) studied the effects of
tactile and auditory alterations, on thirteen fenales with
normal speech and hearing, for their effect on different
aspects of speech output. Binaural rmasking wth w deband
noi se was used to disturb auditory feedback. Topical and
bl ock anest hesia were used to disturb tactile and kinesthetic
f eedbacks, when a conbi nati on of nmaski ng noi se and anaes-
thesi a was used, significant articulation inpairnment was
noted as conpared to either condition of anaesthesia or
noi se al one. Analysis of speech after anaesthesia reveal ed
a significant increase in average peak |evel of speech.
Topi cal anaesthesia had no effect. There was significant
I ncrease in phonation/tine ratio in both masking and nerve-
bl ock anaesthesia conditions. Articulation was noat severely
affected by nerve-bl ock anaesthesia or in conbination with
maski ng noi se. The type of msarticul ati on was nai nly
distortion. The difference in nean syllable duration bet -
ween nerve-bl ock condition and control and topica
anaest hesia condition was found to be very large, but failed
to reach statistical significance. |t was concluded that
significant alterations in average peak | evel, articulation
and rate variability occur under conditions of altered
tactile sensations. Effects of nultiple sensory disturbances

were cunulative in nature for certai n speech output vari abl es.

MO oskey (1950, 1958) was first in using the technique

of nerve-bl ock anaesthesia for studying speech production.
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He conducted two experinents which invol ved di sturbing
tactil e-kinesthetic feedbacks during speech. He observed

t hat anaesthetization of articulators produced significant
di sturbances in articulation nostly in the formof substi-

tution errors.

Klien (1963) studied speech by disturbing auditory,
tactile feedbacks separately and both in conbi nation.
Topi cal anaesthesia was used to disrupt the tactile feed-

back which resulted in articulatory changes.

Ladef oged (1967) tested five subjects under a control
and three experinmental conditions: (1) binaural masking
noi se, (2) Topical anaesthesia of the surface of |ips,
t ongue and roof of the nouth, and (3) conbination of (1)
and (2). Theresults revealed that the condition (3) pro-
duced di sorgani zed yet intelligible speech, condition (2)
resulted in labial sound msarticulations. Dfficulty in
producing /s, z/, /t,d/ and /1/ alongwith pitch and nasality
changes were noted in condition (1). He concluded that
auditory feedback is necessary for vowel production while
consonant production was dependent on tactile and kinesthetic

f eedbacks.

Sussman (1970) conducted a study to determne the role

of tactile feedback in tongue novenent control. He used a
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t ongue notion photo call transducer for tracking tongue
novenent s under topical anaesthesia. |t was found that
reduced tactile nodality resulted in poor tracking efficiency
of the tongue, despite the presence of nornmal auditory

vi sual and ki nesthetic feedbacks. He concluded that tactile
nodality is inportant in spatially and tenporally guiding

t he tongue novenents. He specul ated that, this finding
supported the contention that the exteroceptive touch end-

i nga of the tongue contributed to the nediation of position
and novenent as earlier pointed out by Carleton (1938) and
weddel | and his associates (1940). According to his find-
ings, the intelligible speech even with |ocal anaesthesia
can be reasoned out, that a alight shift in the place of
articulation due to loss of fine articul atory maneuvers

may still naintain a baaic core of intelligibility. This
explains the findings of Rngel and steer (1963) that

topi cal anaest hesia produced no consi derabl e effect on

speech intelligibility.

Spectral anal ysis and phonetic transcription of the
wor ds spoken with and wi t hout nerve-bl ock anaesthesia were
studied by Scott and Ringel (1971 a) on two nornmal adult
mal es. The results showed that place of articulation and
manner of articulation were affected for stop consonants.
Fricatives were noticed to retain their manner of production
but they were characterized by | ess cl ose constriction and

a retracted place of constriction. A alight tendency toward
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a nore neutral configuration during vowel production was
noticed. Nasality was not altered. The high frequency
ener gy sequence of high frequency sounds (for exanple

/ sl') were considerably di mnished under nerve-bl ock

anaest hesi a.

Articulation and stress/juncture production were
studi ed under oral anaesthesia and maski ng noi se by Ganmon
and his associates (1971). Eight college students were
studi ed under three experinmental conditions: (1) binaural
audi tory masking, (2) tactile nerve-bl ock anaesthesia, and
(3) conbination of (1) and (2). The analysis of results
revealed that in none of the three conditions were the stress
and juncture disrupted. GConsonantal articulation suffered
nmore in condition (2) and (3) thanin (1) as reported by
many previous studies. Feedback regarding articulatory
shape, area of contact, and pressure of contact appeared to

be i nportant for consonant producti on.

Putnamand R ngel (1972) studied the role of sensory
feedback on the |ip by using a conbination of nerve-bl ock
anaest hesi a and phot ography, on a norrmal adult female. The
effect of labial sensory deprivation in articulation of
bi | abi al sounds was studied. It was found that during
experinental condition |ip novenent was | ess accurate and

| ess extensive; the production of bilabials was inconplete
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and appeared unilabial. A lack of accurate Mnitoring

of the intra-buccal air pressure for / p/ resulted in
fricative sound whi ch was not noticed for / b/ or /m pro-
duction. No relative change in the production of single
initial /p/, /bl or / hl under anaesthesia was attri buted
to unaffected nmandi bl e | eading to a passive notor system

in which the lower lipis noved up and down fromthe upper

lip.

Leander son and Persson (1972) studied the EMG
activity of facial nuscles during speech, of ten norna
adults with and wi t hout nerve-bl ock anaesthesia. No per-
ceptible difference in speech was found before and after
anaest heti zati on but the nost consistant finding was a
general increase in the amount of pre-speech background
activity and in particular, in the anount of articulatory
activity. Theae EM5 changes in afferent activity nay be
accounted for, by a disturbed positional sense. To
conpensate for this disturbance, the control of articulatory
activity which la nornmal | y unconaci ously done, nmay be
referred to a higher |evel of central nervous system under

this condition.

Horii et al (1973) studied the acouatic characteristics
of speech under anaesthetization on an young adult. Analysis

of results reveal ed reduction of natural frequency spectral
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conponents, decreased rate of utterance end prol ongation
of voice syllabic nuclei and a higher and nore variabl e

fundanental frequency.

Burke (1975) conducted a study to denonstrate any
exi sting rel ationshi p between DAF susceptibility and
sel ected auditory perceptual and oral sensory ability,
subjects with high and | ow susceptibility to DAF were
chosen end tested for their dependence on auditory or ora
sensory feedback. Auditory masking, whispering and | oca
anaest hesia were used individually and in conbination to
achi eve a reduction in one or nore feedback channel s,
subj ects were tested for their ability in oral di adokokinetic
rate and oral stereognosis under oral anaesthesia. Results
reveal ed that reduction of either auditory or oro-sensory
feedback had no differential effect on speakers with high

and | ow susceptibility to DAF.

Four young nornal adults were studied by Prosek and
House (1975) for changes in intra-oral air pressure and
consonant duration in subjects with sensory deprivation due
t o nerve-bl ock anaesthesia. The findings reveal ed that the
characteristic novenent of the tongue shifted posteriorly,
the rate of speech was | ower and msarticul ati on of con-

sonants were present under anaesthetic condition, slightly
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greater intra-oral breath pressure was observed in

t he production of consonants.

The behaviour of |ips, tongue and mandi bl e duri ng
speech production with and) wi t hout nerve-bl ock
anaest heti zati on was studied by Putnamand R ngel
(1976) on two nornmal subjects. G ne-radi ography was
used and frane by frane neasurenents of |ip protrusion,
tongue position and jaw pl acenent were chosen for
sel ected stops, glides, fricatives and vowels in the
speech sanple. Conparison of the neasurenents between
t he normal and nerve-bl ock conditions revealed (1) re-
duction in context appropriate |lip protrusion and | oss
of precision inlipclosure activity nore noticeabl e
for the upper than the lower lip (2) a reduction in the
preci sion of tongue articulation particularly on
contacts for lingua-allveolar and |ingua-velar conso-
nants, apical retroflection on glides and steady state
postures for lingual -palatal fricatives and vowel s and
(3) noticeable alterations in inferior and superior
Jaw posi tion which symmetrically closed to the naxilla
for bilabial consonant closure and often reduced or

extended i n excursion for vowel s and ot her consonants.

The effect of sensory deprivation on oral
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stereognostic ability was studied on thirty normal sub-
jects by Mason (1971). Oral Stereognostic score did not
appear to be affected by right unilateral mandibul ar bl ock
anaesthesia. Bilateral mandibular bl ock anaesthesia
appeared to be critical and nmare effective in breakdown

of oral perception.

Burke (1975) estimated the effects of topical anaesthe-
tization on gross oral functioning using a test of oral
stereognosis on ten normal subjects. Results revealed a
significant increase in nunber of errors after anaestheti-
zation. The tests also included oral diadokokinetic rates
consi sting of repetition of syllables and syllabic conbi-
nation of /puh/tuh/kuh/ as quickly and as accurately as
possible for two, five second periods. A series of 't
tests conducted on these data reveal ed no significant
changes in mean repetition rate after anaesthetization for
either individual syllables or the syllable sequence. These
results were simlar to those obtained by a few previous
wor kers (Locke 1968; Schlisser and Col eman 1968) and
suggest that the local anaesthesia did not produce any gross
inpairnment in notor functioning inspite of a gross reduc-
tion in oral sensory feedback.

Siegel et al (1977) studied the effect of oral
anaesthetization on the speech of a normal fenale adult.
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The tasks included di adokokinesis, imtation of unfamliar
Swedi sh phonenes, production of one, two three and four
syl | abie words and of two prose passages, on diadokokinetic
tasks, therate of response was found to be |lowered after

t he anaesthetization. The subject who was "error |ess'

on oral stereognosis test before anaesthetization could

not detect the presence of the formin her mouth with
anaesthetization. intelligibility was disturbed. Smallest
percentage of errors for two syllable word and greatest
percentage of errors for conplex passage was noticed on

anal ysis of articulation. Imtation of unfamliar words
was al so affected under anaesthesia. In summary the talker's
performance varied as a function of speech tasks.

The relative significance of tactile-kinesthetic
feedback in children devel opi ng speech was studied by
Dani | off et al (1977). They studied the effect of acute
oral anaesthetization on speech of young children. Spectro-
graphic and perceptual analysis of the speech produced during
sensory deprivation revealed: (1) children's speech was same
what nore affected by sensory deprivation than that of
conparabl e adults. (2) Consonants and vowel s were equal |y
affected in terns of error rate. Apical, dental and other
abstract consonants were greatly affected. (3) The ol der
children revealed a slowi ng of speech rate, an exaggeration
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of VOT and simlar other behaviours, to conpensate for the
| oss of oral sensation. The results indicate no strong

di fferences between the children of varying age. The in-
vestigators concluded that it is likely that once a speech
sound is nmastered by children, they display adult |ike
notor control patterns when chal |l enged by oral -sensory

depri vati on.

studi es conducted on children are relatively few,
since a procedure to altar or disrupt tactile-kinesthetic
feedback in children wi thout the use of painful injection

I's not yet devel oped (Frick 1964).

The studies reviewed so far indicate that a di srup-
tion in oral sensory feedback brings about gross changes
in oral nmotor function but mninmal disturbance in speech
intelligibility. A basic requirenment of sensory deprivation
la that it nust decrease tactile-kinesthetic feedback w th-
out affecting the notor system However, the recent work
by various investigators have revealed that there is
usual |y an invol venent of notor fibers also (Borden et a

1973, as cited by siegel and his associates 1977).

Siegel and his associates (1977) specul ate that oral

speech tasks such as di adokoki nesis refl ect sensory
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deprivation. Such di adokoki netic tasks give indirect

evi dence concerning the status of notor system D ado-
koki netic tasks place the articulatory systemunder stress
by requiring rapid and co-ordinated articul ati on of
syl l ables. Hence, the effects of sensory deprivation are
Host readily reveal ed by tasks of thia sort than readi ng
and spont aneous speech production. They concl uded t hat
the inportance of oral senaory feedback increases as the

speech tasks becone nore denmandi ng.

Rol e of tactile and ki nesthetic feedback in di sordered

speech:

The studies on role of tactile and kinesthetic feed-
back in speech and | anguage defective popul ation with
organi ¢ pat hol ogy includes studies on cleft pal ate sub-
jects (wth defective oral structures), aphasics, apraxics

and dysarthrics with no oral structural analies.

The cleft pal ate subjects nmay present congenital
defects of oral sensory receptors and/or their higher
centres, surgical intervention for the closure of the
cleft may al so alter the oral sensation and notor function-

i ng and hence speech producti on.

Hochbergs and Kabcenel | (1967) studied oral stereognosis
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on twelve cleft palate adults and nornal subjects of
varying age, extent of the cleft and therapeutic measures.
significantly poorer scores were denonstrated by cleft

pal ate subjects. It was seen that subjects belonging to
ol der age group and those with palatal prostheses obtained
better scores than the subjects of younger age group and
those wi t hout pal atal proatheaee.

Andrews (1973) studied subjects with and without
palatal cleft in the age range of 6-29 years. An oral form
discrimnation test was admnistered on 39 cleft palate
subj ects and sane nunber of nmatched normal subjects. It
was noted that normal subjects performed significantly
better than cleft palate subjects. The nunber of errors on
the oroaensory test were simlar for patients with bilateral
or unilateral or isolated palatal clefts. CQeft palate
speakers with fewer articulation errors had nearly the
same acorea as nornals on the oral-formdiscrimnation task.
The mean nunber of errors on oral formdiscrimnation teat
for poor articulation group was significantly greater than
for either non-cleft palate subjects or the cleft palate
group wth relatively good articulation.

A few studies on oral sensory motor functioning of
cleft palate speakers include children as well.
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Mason (1967) studied oral stereognosis in 42
children and adults with palatal or labial clefts; bet-
ween the age range of six to fortyfive years. They were
all tested on an oral formrecognition task for recogni-
tion of twenty plastic geometric shapes. No tine limt
was inposed for the subject to explore the forns in the
mouth. The results reveal ed no perceptual defect within
the cleft lip and palate group, surgical or prosthetic
intervention did not appear to affect oral stereognostic
scores. Mason concluded that congenital anamoly was not
al ways acconpani ed by congenital sensory oral defect.

Pressel and Hechberg (1974) studied oral formdiscri-
mnation with sixty surgically repaired cleft palate
speakers and sixty normal subjects. The study reveal ed no
sensory perceptual deficit in cleft palate speakers contrary
to Andrew s (1973) findings.

Though the cleft palate subjects exhibit asymetry in
maxi | lary arch, abnormal tongue posture and abnornmal nasal
resonance affecting speech production. There have been
controversial findings with regards to oral sensory function-
ing. However, the [imted nunber of studies mentioned here
shoul d not be consi dered concl usive, since the results may not
be conparable as the groups were heterogenous with respect to
different variables |ike age, duration of prosthetic use and/
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or speech therapy or surgical intervention.

studi es on subjects with no oral structural ananoly
I ncl udes investigations on aphasi cs, aproxies, dysarthrics,

cerebral palsied individuals.

Levi ne (1965) studied oral stereognostic perception
In 27 normal and 27 aphasi c subjects. Each subject was
required to recogni se the tracing on the paper which
corresponded to the formin the nouth. Aphasics made three

times wore errors than the nornmal subjects.

The finding of Quilford and Hawk (1966) confirmed

t he above results.

Rosenbek et al (1973) studied oral sensitivity in
3 groups of subjects: 30 adults with cortical |esion and
apraxi a, 10 aphasics w thout apraxia and 30 nornmals. The
sensitivity nmeasures included (1) oral farmdiscrimnation
test (Rngel et al 1968). (2) Two point diacrimnation test.
(3) Mandi bul ar kinesthesia test (Rngel et al 1967). The
findings reveal ed that subjects with cortical |esion denon-
strated significantly greater difficulty on all the three
tests, severity of apraxia was found to be significantly

related to the perfornmance on all the three tasks.
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Rosenbek (1970) reported simlar findings wth
apraxi a showi ng direct positive relationshipwth the oral

sensory abilities.

Teixeira et al (1974) studied 20 subjects with
cerebrovascul ar disorders and 6 normal subjects. Subjects
I n the experinental group consisted of dysarthrics, aphasics
and apraxics. The findings reveal ed that apraxics scored
significantly lower in conparison to other groups and
normal s performed better on oral stereognostic recognition

tests than any of the clinical group.

An oral formdiscrimnation test was admnistered to
16 subjects with dyspraxia foll owi ng CVA by Lumand Russe
(1978). The study evaluated Luria's (1977) hypothesis that
oral discrimnation would be associated with afferent form
than an efferent formof dyspraxia. The results of this
study were found to be in agreenent with earlier findings
that oral stereognosis had a direct relationshipwth
severity of dyspraxia. The study al so indicated that ora
stereognostic neasures are nore closely related directly to
the particular type of dyspraxia predomnantly exhibiting
errors of substitution. These support the nodel proposed
by Luria that abnorrmalities in kinesthetic feedback may be

involved in patients with afferent kinesthetic dyspraxia.
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the I ocus of |esion probably being in the area of secondary

zone of post central gyrus.

CGreech and Wertz (1973) studied dysarthrics for ora
stereognostic ability. 20 dysarthrics with 20 matched
normal subjects were studied. Oal sensation and perception
tests consisted of the oral forn) discrimnation test, two
poi nt diacrimnation test and nmandi bul ar ki nesthesic test as
used by Rosenbek at al (1973). sanples of imtative and
apont aneous speech were rated for intelligibility on a seven
point rating scale. The results indicated that the dysar-
thric group scored significantly I ower than the control
group on all of the three tests. Geech and wertz (1973)
could find no rel ationship between speech intelligibility

and oral sensati on.

Rut herford and McCall (1967) studied a group of 17
cerebral palsied subjects and 11 controls nmatched for nental
age. five tests of orofacial sensation and perception in-
cluded: Tactile acuity test; Tactile localization; Tactile
pattern recognition; Kinesthetic pattern recognition; Two
point discrimnation. The results revealed that the
cerebral pal sied group performed significantly poorer than
normal group inonly three tasks: i.e., tactile acuity,
ki nesthetic pattern recognition and two-point discrimnation.

Athetoids and normal showed significantly better perfornance
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t han spastics on kinesthetic pattern recognition test and

no significant differences were found between athetoid

and nornmal subjects.

Chase (1967) studied a girl with congenital sensory
pat hol ogy. Sucking and swallowing difficulties along with
drooling were present in infancy, clunsiness in fine
novenent and problemin co-ordination were reported. The
subj ect agai n was exam ned at seventeen years of age for
neurol ogi cal deficit. The examnation reveal ed absence of
pain in the oral cavity. Protrusion, lateral tongue nove-
ments and coor di nated novenents of the oral structures were
inpaired, snell and taste sensations were nornal but gag
refl ex was absent. sensory exam nation reveal ed narked
i npai rrent in |ocalization of point stimulation and two-
point discrimnation on the face and |ips though nornal
on the extremties. Mnual stereognosis was narkedly
i npai red. Though general notor ability was w thin nornal
limts. A nmarked inpairnment was seen when vi sual feedback
was elimnated. Even after speech therapy the subject's
speech was limted to the production of vowels. speech

intelligibility was very | ow.

Bl ooner (1967) reported a simlar case study. Hs

subj ect denonstrated a speech problemattributed to the
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muscul ar incoordination of oral structures especially the
tongue. The case was di agnosed as havi ng crani al nerve
pal sy wi th weakness of the Muscles of the tongue, jaw and
pharynx at ei ght years of age. Even after intensive

speech therapy her speech remai ned al nost conpletely un-
intelligible. Msarticulations in the formof substitutions
tad om ssions were seen. Incoordination of phonatory and
articulatory novenents was observed. An oral stereognostic
test admnistered at the age of 10 years reveal ed that the
subj ect was not able to distinguish even the nost dissimlar
plastic forns. Abnormally | oworal diadokokinetic rate

was noticed. The case was di agnosed as a case of oral

dysdi adokoki nesi s wi th astereognosi s.

Simlar findings were reported by Rootes and McNei | age
(1967) on studying a sixteen year old girl wth inpairnent
I n somest hetic perception and notor function. The investi-
gators admni stered a series of tests of speech perception
and production. Conprehension of speech was intact. But
speech was highly unintelligible, inspite of normal anount

of oral nuscle activity during speech production.

Sol onon (1965) investigated the rel ationship between
several neasures of oral perception, ratings of chew ng,

drinking ability and a neasure of articulatory skills in
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athetoid children. He admnistered five tests of oral
sensory function narmely formidentification, weight percep-
tion, texture discrimnation, 2-point discrimnation and
tactile localization. Hs reaulta suggested a narked
associ ati on between theae oral notor abilities and ability
toidentify forne inthe nouth. "Asimlar relationship
between articulatory ability (as on Tenplin-Darley's Arti cu-
| ati on Test) and other notor abilities was suggested by

a high positive correl ati on between t hese neasures”

(MDonal d and Aungst 1967).

These studies reveal that the quality of oral
sensory function may be related to the quality of oral

not or proficiency depicted by articulatory proficiency.

O al sensory and notor behaviours of stutterers:

Van R per (1971) enphasizes the role of tactile and
ki nest hetic feedback in the devel opnent of stuttering by
stating that a child who devel ops stuttering fails to nmake
an appropriate transfer in speech nmonitoring fromthe audi -
tory channel to the proprioceptive channels. He has also
reported that stutterers speak nore fluently while whispering

and conpl etely fluent when pantom ni ng speech.

i nprovenent in fluency in stutterers under del ayed
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audi tory feedback may be due to forced transference of
speech rhythmcontrol to a nore matured or | ess | oaded
tactile, kinesthetic sensor (Msak 1976). The disordered
rate and rhythmnmay occur because of problens in the

auditory sensor or in the tactile-kinesthetic sensor.

ot her evi dences supporting an active rol e of tactile
and ki nesthetic feedback in stuttering include the find-
ing that stutterers do not stutter or stutter lets with
t he use of electrolarynx which requires a high degree of
conscious articulation in the pantom ni ng novenents
(Mackenzie 1966); Laryngectom zed stutterers who |earn
oeaophageal speech do not show any stuttering probably
because of careful articulation to conpensate possible | oss
in the acouatic features of oesophageal speech (ol drey
1953; Irving and Webb 1961, Van R per 1971). There are
sonme stutterers who stutter even under whi spering and
silent reading (Ratna and Nataraja, 1975). Rarity of
stuttering in congenitally deaf and | aryngectonees enphasi ze
the role of somesthesia in nonitoring of ongoi ng speech

(Van R per 1973).

Al these findings indicate that the feedback systens
other than audition play an inportant role in the devel opnent

and nai nt enance of stuttering. The speech probl em of
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stuttering which is usually considered to be "functional"

may show an etiological oral sensory disturbance.

Class (1956) found that |ingual form perception
studied with respect to the tinme required for Iingual form
perception, the differences in ability for lingual form
perception varied in the four experinental groups studied
consi sting of 20 cerebral palsied, 20 stuttering, 20
msarticulating and 20 normal subjects. It was found that
subjects with stuttering and msarticulations were |ess
adept and inferior at the task than normals, stutterers
and speakers with msarticulation were not significantly
different fromeach other (Mser 1967).

Jensen et al (1975) studied oral sensory perceptual
integrity of stutterers using oral formrecognition test,
| abi al and lingual two-point discrimnation, interdental,
intraoral weight discrimnation and interdental thickness
discrimnation tests. They found no differences between
stutterers and normal speakers in oral sensory perceptua
integrity. The investigators concluded that the result m ght
have been so because they were not successful in testing
oral sensation and perception during the act of speaking.

Cohen and Hanson (1975) studied the inter-sensory
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integrating ability of stutterers. A task involving

mat chi ng of auditory-tenporal (tapping) patterns with
visual -spatial (dot) displays was adm ni stered. They
found stutterers to be deficient in the task and con-
cluded that stutterers present some specific neurol ogica
dysfunction which interferes with their ability to perform
efficiently in receptive-expressive functions. The inter-
sensory-integrati on and speech production were found to

be correl at ed.

studi es were conducted using the techni que of oral
anaest heti zation to evaluate the oral sensory ability in

stutterers under sensory deprivation.

Hut chi nson and R ngel (1975) anaesthetized the ora
region of a group of stutterers using a series of nerve
bl ock injections and eval uat ed speech production under this
condition. They found that there was increased dyafl uency
under sensory deprivation. They offered explanation that
stuttering increases as a result of organismc stress (as
evi denced by Brutten and Shoemaker 1967); stutterer may
| earn to reduce the frequency and severity of stuttering.
This refinement woul d require peripherial feedback which
woul d be | ost under oral senaory deprivation |eading on to

nore severe formof stuttering. They found an increase in
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stuttering in terns of prolonged articul atory postures

and hence decreased r at e.

They al so hypot hesi zed that if reduction in stuttering
were to be seen under oral sensory deprivation, it would
indicate the inability of the stutterer to nonitor the
articulatory events of the bl ock hence showi ng that stutter-
ing was within the peripheral framework; conversely, if no
mar ked change in stuttering occured under oral sensory
deprivation, it would Mean that oral sensory information

pl ays no significant role in the control of stuttering.

Manohar et al (1975) studied three stutterers under
four conditions. (1) base rate; (2) 105 dB SPL nmaski ng
noi se; (3) lingual anaesthesia and (4) nasking noi se and
| i ngual anaesthesia in conbination. They eval uated readi ng
and spont aneous speech under all these conditions and
anal ysed repetitions and eye blink responses only. They
found maxi nrumfl uency under tongue anaesthesia. They con-
cluded that each of the above nentioned condition seens to

decrease stuttering and increase fl uency.

Quitar (1975) investigated the rel ati onshi p between
decrease in stuttering frequency and reduction of electrical
activity at each nuscle site of speech organs using anal ogue

el ectronyogr aphi ¢ feedback. One of the subjects showed
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greater decrease in stuttering frequency when feedback
was associated with lip site. Another subject showed
greater decrease in stuttering when feedback was given
both fromlaryngeal and lip sites. It was concluded that
stuttering nay be due to distorted feedbacks at different

parts concerned with speech production.

Devraj (1976) studied the speech sanple of a stutterer
after |lip and pal atal anaesthetization separately. The
results reveal ed that there was substantial reduction in
stuttering under |labial and pal atal anaesthesia. And
| abi al anaest hesi a produced nmore reduction in stuttering
than pal atal anaesthesia. The investigator concluded that
stuttering nmay be due to disturbance in tactile and

ki nest heti c f eedbacks.

The theory that stuttering is based on an organic

predi sposition of a neuronmuscul ar nature has stinulated a

| arge anount of research on the notor abilities of stutterers
whi ch have not been conclusive. A stutterer's speaking rate
| a affected by duration of his pauses between phrases, dura-
tion of his stuttering block and by his articulatory rate.
Articulatory rate has a powerful effect on stuttering and
nust be specified in any description of a stutterer's speech

(Perkins 1975).
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The notor proficiency of stutterers has been
eval uated both for general notor abilities and oral notor
abilities in speech production. The majority of the
studi es have investigated inter-sensory-notor coordi nation.
On testa of eye-hand coordi nati on, Anderson (1923), O oss
(1936), Wesphal (1933) found no differences between
stutterers and non-stutterers. On the other hand, Bilto
(1941) and Carlson (1946) found stutterers inferior to

normal speakers on simlar tests.

On the speed of repetitive nmanual novenent test,
stutterers were found inferior by CGross (1936), west
(1929) and Rotter (1938) while strother (1936) and
Kriegman (1943), closely matching their subjects with
respect to age, sex, handedness and skills of rhythmdi s-
crimnation found stutterers slightly though not significantly,
superior to non-stutterers. Palnmer and Ceborn (1940) found
stutterers and non-stutterers equal in strength of the
tongue. On speed of repetitive novenents of the tongue,
lips, jaw, stutterers were found sl ower than right handed
normal speakers by Gross (1936). Spriesterbach (1940)
observed no differences between the control and experi nent al
groups on a simlar test. Kopp (1946) found stutterers
extrenely deficient in general physical coordination as

nmeasured by the Gseretsky tests of notor proficiency.
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Fi nkel stien and wei sberger (1954) found that stutterers
did not differ fromnon-stutterers on Gseretsky tests of
not or proficiency consisting of tests of general bodily
coordi nation. They concluded that if a general |ack of
neur omuscul ar integration underlied stuttering it woul d not

be noticed on this particular series of tests.

Cooper and Al len (1977) studied the tinme control
accuracy of ten normals and tan stutterers. The speech
sanpl e conpri sed repetition of sentences, paragraphs and
nursery rhynes and a finger tapping task as a control.
Tenporal accuracy was measured. Results suggested that there
isawde range of timng abilities even anong t he norma
speakers; on nost of the experinental tasks normal speakers
are nore accurate tinmers than stutterers. These results
suggested that there is a defect in the speech notor out put

in stutterers.

Sensory and not or behavi ours of speakers with m s-

articul ati ons:

Nor mal devel oprment and nai nt enance of articul ation pre-
supposes to sone degree the adequacy of gross and specific
sensory-notor functioning of the oral region. Sone sources of
di sordered articulation nay reflect a basic oral sensory

di sability.
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R ngel and Scott (1966) studied articul ation-
def ecti ve speakers and nornmal speakers using oral form
discrimnation test. The group with msarticul ati ons con-
sisted of nine fenmal es and ei ghteen nal es with no gross
abnornalities of the oral structures nor any history of
sensory and/ or notor defects. The normal speaking group
consi sted of sixteen fenales and four nmal es. The findings
of this study revealed that on t he average nornal speakers
produced significantly fewer errors than the articulatory
defective group. The mld and noderate maarticul ati on
groups differed significantly in their average perfornmance
in that the noderate msarticul ation group nade nore errors

conpared to mld maarticul ati on group.

R ngel et al (1970) studied the application form
discrimnation tests on children with various degrees of
maarticulation. sixty children, thirty males and thirty
femal es constituted experinmental group. Al were receiving
speech therapy. Degrees of functional msarticul ation
ranged frommld to severe. A-control group al so was chosen
consisting of sixty normal children. The findings reveal ed
that subjects with articulatory defect nade nore errors on
the oral formdiscrimnation task than did the subjects
wi th normal speech. There was a clear tendency for errors

to increase as a function of severity of articul ation defect.
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Children denonstrated more difficulties than adults

wth the oral formdiscrimnation

Fucci and Robertson (1971) studied ten norma
speakers and ten msarticulating subjects (wth no gross
abnormal ity of oral structures nor any history of sensory
motor deficit) with respect to oral stereognosis ability
using the forns devel oped by NIDR. The results reveal ed
that subjects considered to have functional msarticul a-
tion made fewer and proportionately different types of
correct responses when conpared to normal speakers. The
I nvestigators concluded that the term "functional" may
not be appropriate for speakers having articulation dis-
order such as those found in their experinent.

Sonmors et al (1972) studied the performance of seventy
children with three degrees of articulation proficiency in

an oral formdiscrimnation task. The three groups of
children included subjects with superior articulation,
subjects with deviant articulation and subjects with
articulation defect. Their findings were in agreement with
that of Rngel et al (1970).

Kelly (1977) studied the lingual vibro-tactile thresh-
olds of thirty normal and thirty functionally msarticulation
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children. Al the children had normal hearing with no
history of neurosensory or neuronotor disturbance. Ms-
articulations were analyzed in ternms of distinctive features
and phonem c scores on Tenplin Darley diagnostic test of
articulation. Lingual sensitivity was determned on the
anterior mdline region of dorsumof the tongue at 125,

250 and 500 Hz. The analysis of the results reveal ed that
lingual sensitivity is significantly reduced in children
with msarticulation. But reduced sensitivity did not
appear to be related to the articul atory phonemc errors or
to the pattern of distinctive features errors. These find-
ings are in agreement with results of the study by Fucci
and Robertson (1971).

MMitt (1977) investigated the performance of functional
msarticulation group in terns of msarticulated sounds on

the oral stereognosis teat. He hypothesised that specific
perceptual motor abilities exist in children who produce
different articulatory errors. The subjects included
fifteen normal children, fifteen childrenwith/r/ msarti-
culation and fifteen children with/s/ msarticulation. The
tests admnistered were (1) two-point discrimnation test
to neasure peripheral and cortical abilities related to

di scrimnation process (Ruch 1965). (2) Oal form
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di scrimnation test to neasure peripheral and central

i ntegrating process (Chusid and McDonald 1967) .

(3) Gal notor abilities by finding performance on alter-
nate notion rate of the tongue. It was found that children
who msarticulated /s/ were found to have conparably nornal
performance on tasks that tested different oral sensory
abilities but were found to be deficient in oral alternate
notion rate of the tongue. Children who msarticul ated

/ r/ sound were found to be deficient in both oral sensory

tasks and alternate notor abilities.

Various studies suggest that there may well be a
group of speakers with defective oral notor function as
—poor articulation whose notor dysfunction is associat ed

with defective oral sensory abilities.

Fai rbanks et al as early as 1950, studied m nor,
subtl e organi c deviations in functional disorders of arti-
culation. They evaluated the rate of novenent of oral
structures and found that speakers with functional m a-
articulations were no inferior to normal speakers. Al though
differences were noticed, they failed to be statistically

significant.

Brine (1962) conpared normal and msarticul ating

children on different notor abilities. The vari abl es
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selected were motor tasks consisting of equilibratory
coordination, tandem walking, non-equilibratory coordina-
tion, pellet and bottle test and oral diadokokinesis.

The diadokokinesis involved rapid, alternating articulation
of /pAtAkA/ and the number of repetitions in a duration
of 5-secs. Resulte revealed poorer scores in the group
with misarticulations on all motor tasks and auditory

abilities tested.

Jenkins and Lohr (1964) evaluated children with severe
misarticulations and normals on Oseretsky tests of motor
proficiency (Doll 1946), which tested general dynamic and
static coordination, motor speed, simultaneous voluntary
movements, execution of movements in speech and accuracy
limits. They found that children with severe misarticula-
tions had more difficulty in motor proficiency than the

normals.

In a study of children with developmental dyspraxia,

Yoss and Barley (1974) found impaired facility for rapid
alternating movements in children with misarticulations of

/s/or/r/.

The varying results of these investigations may be
attributed to the heterogeneity of the population studied,

the size of the samples chosen and the wide variability
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seen in the pathol ogical group itself.

dark (1974) enphasizes the inportance of tactile
and ki nesthetic feedbacks in speech facilitation techniques
for the speech handi capped whi ch are becom ng increasingly

necessary.

The studies reviewed so far indicate that oral sen-

aory ability and actor proficiency m ght be rel at ed.

Met hods for eval uation of Sensory-notor function

Various nmeasures have been used to eval uate oral
sensory-notor integration. Oal sensitivity measures have
taken the formof either sensory activity or sensory di s-
crimnation which were thereforth correlated with speech

profi ci ency.

G ossman (1967) uaed nylon filaments of varying di a-
nmeters to test oral tactile stimulation. Tactile stimulation
of various oral and non-oral sites on 4 wonen and two nen
bet ween 35-40 years of age were investigated. The oral
sites included incessive papilla, the dorsal surface of the
tongue tip and upper and lower lips. Two extra-oral sites

were al so chosen. The filanent was placed on the test site
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withasmal | bent and the subject was to indicate whether
he/she felt it or not. The upper |ip was found to be
significantly nore sensitive than any of the other sites.
The lower lip and tongue did not differ in sensitivity
being significantly wore sensitive than the oral and extra

oral aides.

Tactile acuity la another test for oral sensory acuity.
It can be determ ned by evaluating the ability to detect a
groove engraved on a snooth plastic surface. Normal thresh-
old of acuity was found to be 1.5 mm Tactile motor abilities
can be assessed by neasuring the tactile acuity. Another
test for kinesthetic pattern recognition requires the sub-
ject totrace a pattern cut into a plastic piece with the
tongue and to recognize the pattern traced anong a series
of simlar |ooking pictures. Normal and dysarthric sub-
jects could be successfully differentiated using these
tests (Rutherford and Mcall 1967, MCall 1969).

Studies to evaluate the ability of oral cavity to
assess the object size have been carried out (Dellow et al
1970). Dellowand hie associates investigated the oral
assessnent of plastic cylinder size and found that subjects
overestimated the size and the errors were significantly
greater than those produced by manual comparison al one.
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Lapointe et al (1973) investigated the subject's ability
to assess the size of holes of various dianeter instructing
the subject to match the intra orally presented hole wth
visual display. Here also there was a tendency for over-

estinmati on of the size.

Wl lianms and La Pointe (1974) devi sed an instrunent
and procedure for neasuring discrimnation of snmall devi a-
tion fromthe vertical and horizantal orientation of a
groove engraved in a plastic disc. The subjects were re-
quired to make judgenents of the groove's angular relation-
ship to the vertical and horizantal axes. |o males and
10 fenales were blindfolded and instructed to trace the
groove with the tongue and report the position of groove
as vertical, horizantal or angled to the right of vertica
or angled to the left of the vertical. Subjects performned
better on horizantal plane than in vertical plane condi-
tion. No sex difference was found in terns of the nunber

of errors.

nra-oral texture discrimnation waa etudl ed by
R ngel and Fl etcher (1967) in 24 normal adults. The oral -
apatio tenporal discrimnation waa hypot heei aed to be rel ated
to textural discrimnation. 6 plecea of cloth varying in

coaraeneaa aerved aa the atinuli, preaented to selected ora
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and extra-oral site. The results reveal ed characteri-
stic pattern of response for the structural sites with
respect to the texture of the stinuli.

Mandi bul ar Kinesthesia test is another oral sensitivity
Measure (Ringel et al 1967). Mandibul ar kinesthetic diffe-
rence listen was defined by Ringel and his associates as
the change in nandi bul ar positioning which was necessary
for the perception of such changes, as messured by a
vernier calipers. Theresults revealed that as the size
of the oral operture increased, proportionately smalier
di fference listens were noticed.

The tests for measuring vibro-tactile sensation and
two point discrimnation are the nost widely used tests

for oral sensitivity eval uation.

Cel dard (1940) was the first investigator to de-
nmonstrate that vibro-tactile stinuli could be used success-
fully to assess central and peripheral tactile processes.
G ossman (1970) noted that vibratory stinuli share same
central nervous system pathway as touch and invol ve high
| evel perceptual judgements simlar to speech. Vibro-
tactile threshold is an accurate measure of oral sensation

according to him
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Studies investigating vibro-tectile threshold have
I ncl uded several variables |ike the psychophysi ol ogi cal
Met hod, frequency and others. Fucci and Hall (1971)
studied the vibro-tactile sensation on 5 male and 5 fenal e
adults. Threshol ds were determ ned by psychophysi ol ogi cal
nmet hod of adjustnent, on oral and non-oral sites. Results
reveal ed that there was a significant difference in thresh-

old for tongue and pal mar surface.

Tel age and hi s associates (1972) attenpted to provide
normative data regarding the vibro-tactile sensitivity of
tongue for 110 normal adult speakers at 200 and 400 CPS.

The range of frequencies to which the tongue was nost
sensitive was selected and the | owest vibro-tactile thresh-

ol ds were obtained in the range of 300-400 CPS. Threshol d
for all speakers were obtained at 200 CPS to 400 CPS using
nethod of limts (Hall et al 1972). Conparison of thresholds
at the test frequencies showed a | ower nean sensitivity at

400 CPS than at 200 CPS.

Fucci et al (1977) investigated oral sensory changes
in 30 subjects with disrupted auditory feedback. Lingua
vibro-tactile thresholds at frequencies 123, 250 and 500 Hz
were determned fromthe tongue surface, under auditory
masking. No effect of auditory masking was noticed on

| i ngual sensory ability.
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The conpl ex instrunentation for measuring vibro-
tactile sensitivity makes it difficult to be used as a
routine clinical test for oral sensory function. The two

point discrimnation test is sinpler.

The neasure of two point discrimnation threshold
I's considered to be an index of a basic discrimnatory pro-
cess (Ruch 1951). It has been an index of tactile-spatia
discrimnation. The two-point discrimnationlinenis
neasured as the snallest separation of two points that can
be perceived as two points rather than one and it has been
used to differenti ate between nornal and defective speakers

(Rutherford and MCall 1967).

Mcall and Morgan (1971) studied 25 adults for
asymmetry in two-point difference |inen on tongue nargins
on both left and right tides. Mdified vernier calipers
was used to determne the threshold. Variation in force
and tongue dryness were controlled. A significant difference
| i men val ue between right and | eft margi ns of the tongue was
evident. The study, |ike many other studies, reveal ed that
asymmetry on right and left sides of selected oral struc-
tures exists (R ngei and BEwanowskl 1965; Hari kin and Banks
1967; Lass et al 1972; Lass and Park 1973). The investigators

concluded that the tip of the tongue was nost sensitive and
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two-point difference linmen varies fromsite to site.

MNutt (1975) reported that children show no signifi-
cant asymmretry in two point difference |inen, between the
right and left sides of the tongue. Adults showed varying
results, sone showi ng asymmetry in the formof a decrease
In sensitivity on one side of the tongue. He attributed
the assynetry differences between adults and children to
changes in the central nervous systemrather than to changes
of peripheral sensory nmechani sns. MNutt (1979) studied
t he magni tudes and patterns of two-point difference |inens
(DL) of the tongue in children with and wi thout m sarti cu-
| ations. The results reveal ed that increased size and
abnormal pattern of |ingual two-point |inmens were associ ated
characteristically wwth msarticulations of particul ar

sounds.

The oral stereognostic neasures deal with the ability
to recogni se and di scrimnate three di nensi onal form of
objects intra-orally. The two nost widely used tests in-

volve oral formrecognition and oral formdiscrimnation.

Qal formrecognition test consists of three di nensional
geonetric plastic forns. The subject is required to identify
the formkept in his oral cavity froma get of visually

presented forns or their pictures. Visual cues are avoi ded.
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Several sets of forns each set varying in nunber, shape
and si ze have been devel oped. Some of then are twenty
forns devel oped at National institute of Dental Research

- NNDR (shelton et al 1967); 5 three di mensional forns
produced by speech and hearing clinic of Pensylvania state
University and NDR (MDonald and Aungust 1967); 16 forns
in Nuttall test of oral stereognosis (Thonpson 1970).

Shelton (1967) devel oped the NDR 20 forns for ora
stereognosis test. The forns were geonetric and sone

i rregul ar and nmounted on handl es.

The effect of variation in aize of stimuli has been
studied by Aass (1966). The findings indicated that sizes
1/4", 3/16" and 1/8" were increasingly difficult to identify
and needed nore tine, significant effect on perfornmance was

not noticed for size above 1/4".

Wlliamand La Pointe (1971) studied the variables
related to forns such as aize and thickness and ot her variabl es
such as age, sex, education and tine required for identifica-
tion affecting oral formrecognition. The results reveal ed
that a hierarchy of difficulty in recognizing shapes anong
the twelve test forns of varying shapes exiated. But there
was no linear relationship between the size of the stiml

and the performance. The forns. smallest in size, were found
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to be the most difficult to identify. Age levels were
suggested as an inportant variable in the performance on
the oral formrecognition test, sex and education were not
found to be significant variables. Time was found to be
an inportant variable as an inverse relationship was found
between the tine taken for identification and the scores

obt ai ned.

Thonpson (1970), Torrance and Beasley (1975) in-
vestigated performance of a subject on different tests of
oral stereognosis. They found that five forms devel oped
by pensylvania State University was the nost difficult,
followed by NDR-20 and then Nuttall test.

Wlliamand La Pointe (1971) studied the relationship
between oral formrecognition test end |ingual touch sensi-
tivity test on twentyfive adults. Aten formtest of ora
stereognosis, a test of light touch and the two point
discrimnation tests were admnistered. The results reveal ed
no significant relationship anong the three measures.

The rel ationship between |ingual notor perfornmance and
oral formidentification was studied by Fitch et al (1975).
However, no concl usions coul d be drawn.

Canetta (1977) investigated the decrease in oral
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perceptual ability with increasing age. subjects between
20- 70 years of ape were studied using an oral formrecog-
nition test. The nmean scores indicated a gradual decline

I n the performance but no significant difference between
any two age groups was found between 20-60 years of age.
significant decrenent in scores was noticed from younger
age to old age of 70 years. But subjects in their 60 s
did not deviate significantly from perfornance |evel of
young adults. It was concluded that no appreciabl e decline

of oral perception was found until the age of 70 years.

The findings fromstudi es enpl oyi ng these studi es
have been inconsistent. Sone of such tests have failed to
differentiate nornals end speech defectives probably because
of the inter-sensory nature of the oral formrecognition
task (Rngel 1968). Hence, an oral formdiscrimnation

test elimnating the participation of visual channel was

devel oped.

Qal formdiscrimnation test was devel oped by R nge
et al (1968). The test stimuli consisted of 10 forns
representing a wide range of itemdifficulty and confusion.
This was selected fromN DR 20 forns and were categori sed
into 4 geonetric groups - triangular, rectangular, oval and

bi concave. The pairing of the forns resulted in "within
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class" (forns of simlar shape but different size) and
"between class" (forns of different shapes) stimlus

pairs. Totally 55 pairs were used along with 10 pairs

sel ected randomy for reliability check. The subject was
required to indicate if a pair of stimuli is sane or diffe-
rent when pl aced conaecutively in nouth. He found that

It was possible to differentiate normals and msarti cul a-

tiongroupwth the help of this test.

Vari abl es affecting oral formdiscrimnation scores
were studied by Lass and his associates (1972). They con-
cluded that (1) subject's oral formdiscrimnation skills
did not inprove with sinple repetition of the test.

(2) significant effect on performance was not noticed when
f eedback information concerning the correctness of the
subject's responses were given. (3) The scores were not
affected by the presence or absence of handies. (4) The

| ocation of the forns in the oral cavity, i.e., in front or
back of the nouth, affected the scores. Fewer errors were

made when the forns were placed on the tip of the tongue.

The rel ationshi p between the oral formrecognition,
I nterdental thickness discrimnation and interdental weight
di scrimnation were explored by Wllians and La Pointe (1972).

for interdental formdiscrimnation the subject had to nake
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"same" or "different" Judgenents for a series of bl ocks
presented in pairs, one at atinme, between the upper and

| oner central incisors. For thickness variation discrim-
nation a standard bl ock and anot her bl ock varying in

thi ckness were presented. simlarly, blocks with variation
I n wei ght were used for interdental weight discrimnation.

No significant relation between the three tests were found.

Ef fect of nenory on perfornmance of oral formdiscri-
mnation task was tested on nornmal adults (Lass and d ay
1971). The investigators admnistered oral formdiscrim-
nation test to their subjects under (1) No delay condition
where the pair to be discrimnated was placed simultaneously
inthe oral cavity; and (2) Delay condition where an interval
of 5 seconds was al |l oned between successive presentation of
the two forns. Better performance in delay condition was
noted. Exploration of the formin the mdline did not
seempossi bl e when the forns were placed in the nouth

si mul t aneousl y.

Yairy and Caaness (1975) investigated effect of tine
factor on 60 nornmal fenale adults grouped into two of
thirty each. Oal formdiscrimnation test was adm ni stered
to both groups with a difference. The presentation of forns

to one group waa one at a tine wth 5 secs., interval and
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for another group focus were presented simultaneously.

The exploration time was limted to 7 seconds. The re-
sults were the sane as that of previous study by Lass and
day (1971). In addition, they observed that sinmultaneous
presentation resulted innore' between-class' errors than
within class errors and the converse was observed in the
group who were given successi ve presentation. The nornal
speaki ng subjects with simultaneous presentation of forns
showed oral stereognostic response pattern simlar to

articulatory defective speakers.

inchildren, oral sensitivity neasures nost w dely used
ate vibro-tactile sensation and two-point discrimnation

(Longer 1974, Kelly 1977, McNutt 1975).

Oral atereognostlc neasures used in children include

oral formrecognition and oral formdiscrimnation tests.

Fucci and Robertson (1971) studied norrmal and chil dren
wth msarticulations on oral formdiscrimnation task.
The effect of several variables were anal yzed. The results
reveal ed that the two groups of children differed on oral
stereognostic tasks. There was a great anmount of variability
wi thin and between the two groups in terns of within-class
and bet ween-cl ass responses; tongue tip and tongue bl ade

were nore sensitive sites in the oral region.
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Oral formrecognition test was al so admnistered to
orally trained deaf children by weiss and Skal beck (1975).
Children's ability in passive (wth tongue stationary)
and active (exploration with tongue) |ingual recognition
of the formwas eval uated. Deaf children were better
performers with passive tongue identification than active
identification of geonetric shapes. The investigators
specul ated that deaf children who are orally trained nmay
give greater attention to oral speech and they may depend

on fewer cues.

Shelton et al (1973) and Ruscelio and Lass (1977)
tested children with msarticulations for the effect of
t herapy, using oral formrecognition test. There was found

to be inproved performance on the task after speech therapy.

R ngel discarded the oral formrecognition test as
being inter-sensory in nature and advocated oral form
discrimnation test as a better tool for testing oral stereo-
gnosis. He found that a positive relationship existed
bet ween "between-cl ass" (different geonetric shapes and
sizes) discrimnation skills and articul ati on proficiency.
Thus "w t hin-cl ass" and "between-d ass" conpari son task
appears to evaluate performance at different |evels of
di scrimnation. Performance on "w thin-class" (simlar

shapes but different sizes) appears to be independent of
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speech function. R ngel et al (1976) suggested the use

of "between-class" pairs of forns for better diagnosis.

Somors, Cox and West (1972) studied articul atory
effectiveness, stimulability and children's performance on
perceptual and nenory tasks. Performances on speech sound
stinmulability task were not found to be related to per-
formance on any auditory neasures and only slightly to the

oral sensory task.

Moreau and Lass (1974) used carter-Buck Prognostic
Test and oral formdiscrimnation tasks on 49 children with
msarticulations. Qal formdiscrimnation test was capabl e
of distingui shing between children who would inprove their

articulation through nmaturation and ot hers.

To check the ability of oral stereognosis in predicting
speech performance, schlieser and Cary (1973) chose children
with functional msarticulation and adm nistered oral form
discrimnation test. Children's rated speech perfornances
were conpared with the scores on oral formdiscrimnation
task. Results showed no significant correl ation between
the scores on oral formdiscrimnation and speech perfornance.
The investigators also found that oral formidentification
and discrimnation tests neasured simlar oral stereognostic

abilities.
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Bi shop et al (1972) conpared the oral formdis-
crimnation abilities of manual ly trai ned deaf subjects
with normals and with orally trained deaf subjects. The
two groups of deaf children differed on oral formdi s-
crimnation test but not on manual discrimnationwth
the hands. Thi s suggested that poorer perfornance on
oral formdiscrimnation test by manual |y trained

deaf was not due to general cognitive deficiency.

Larsen and Hudson (1973) found the sane results as
Bi shop et al (1972) on testing oral and non-oral deaf sub-

j ects.

One of the inportant variables in oral stereognostic
tests is age. MDonald ana Aungst (1967) noted that the
performance on oral formdiscrimnation task inproved as
a function of age upto mdteens and decreased narkedly in
geriatric group. They noted that the levelling of the
growt h curve nearing mdteens seened to parallel the com

pletion of growth of the oral and facial structures.

To study age and sex variables in oral formdiscrim -
nation, Mani (1978) tested sixty nornal Indian children
of both sexes in the age range of 5 to 13 years. It was

concluded that oral formdiscrimnation ability increased
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as a function of age upto 13 years and there was a
pl ateau seen at this age. No sex differences were found

in the "odd age" group tested.

A simlar study was conducted by shalini (1979) on
fortyeight normal Indian children of "even-age" group in
the range of 6-12 years. Her study confirned Mani's find-

i ngs.

Speech sounds have been observed to be acquired at
different age levels. The acquisition of articulation of
speech sounds is found to increase with age and reaches
nmaturity at eight years of age (wellnman et al 1931; Poole
1934; Tenplin 1957). Sone children have been noted to
retain msarticul ati ons beyond the articul ati on acquisition
period, such children were found to differ significantly
fromchildren with normal articulation on tests of gross
notor ability (D ckson 1962). Gal formdiscrimnation
ability was found related to articulation ability as tested
on different articulation tests and articulatory rate or
oral di adokokinesis (Ooss 1936, Bilto 1946, Prins 1962,
Jenki ns and Lohr 1964, McNutt 1977).

A sex difference has been reported on sensory skills
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i ke audition (Pitch 1976, Corso 1967) and vision (Qudden
1941, Thonpson 1969). Asex difference in favour of
femal es was reported in Manual dexterity (Tyler 1963).

But nal es have been found superior on Lincoln Gsaretsky
Mot or Devel opnent Test (Thonpson 1965). |n speech sound
acqui sition, a highly evolved and highly skilled notor
ability, a sex difference has been noted with girls acquir-
I ng speech sounds about one year earlier than boys (Tenplin
1952, Wnitz 1969; Tenplin 1957). Qal formdiscrimnation
has been found to be related to speech proficiency. Thus
the sex difference may be nore readily revealed in oral

formdiscrimnation ability and articulatory ability.

Language and multilingualismare the | east systenmati -
cally studied variabl es. Linguistic experience does in-
fluence various aspects of human behavi our according to
whorf (1956). Speech perception and production are found
to be related to or influenced by the | anguage of the
I ndi vi dual (Ladefoged 1967). FEffect of nother tongue and
mul tilingualismhas not been ruled out as a significant
variable in oral formdiscrimnation tasks. Hence oral
formdi scrimnation devel opnment has to be established in
different |anguages and in rmultilingual environment (Mni

1978, Shalini 1979).

The reviewof literature shows that there is a great
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need for tatting oral sensory and notor abilities of
different clinical groups wth speech problens. The effect
of various variables as nentioned previously pronpt a great
deal of studies. Controversial findings have bean reported
regarding the relationship between oral fora discrimnation
and oral notor ability. Only two studies in India have
been conducted so far, on oral formdiscrimnation ability.
W studies have been conducted on cases wth stuttering and
msarticul ations, using oral formdiscrimnation teat
(Ringel 1968) and alternate articulatory notion rate to
eval uate oral sensory and notor ability. Hence the present
study, using these two reportedly beneficial teats, intended

to investigate:
(1) the sex differences anong normal s;
(2) the differences between nornmal subjects and sub-

jects with speech problens of stuttering and m sarticul e-

tions.



CHAPTER 111

METHCDALOGY

The purpose of the study was to investigate the
di fferences between normal speakers and speakers wth
speech problens on oral formdiscrimnation (CFD) task

and alternate articulatory notion rates (AMR).

subjects: A total of sixtyfour subjects were used
for the study. The table 1 shows the distribution of sub-
jects in group I (norrmal speakers) and group Il a and b
(cases with stuttering and msarticul ations). The sub-

jects' ages ranged fromthirteen to twentyfive years.

Table 1: Tabl e show ng the distribution of

subj ects

G oup | (a)Group I (b)

Nor mal s stuttering Msarticulation
N 30 24 10
Mean age  19.8 yrs. 18.4 yrs. 17.8 yrs
Mal es 14 22 8

Fenal es 16 2 2
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Qoup I: Goup | consisted of thirty nornal speakers
with different | anguages as nother tongues. Al the sub-
jects were screened for hearing, speech and intelligence.

The criteria for selection were:

1. The subjects should have normal hearing (screened

at 20 dB H. 1SO 1969).

2. shoul d present no observable or reported oral

structural or functional ananolies or neurol ogical problens.

3. Should have an intelligence quotient of over 90
(as screened on any one of the tests for intelligence at
Al'l SH) .

Qoup Il: Goup Il consisted of thirtyfour subjects
w th speech problem seen at All SH or at canps conducted by
Al SH Sonme of themhad received speech therapy for varying

durations but still had the speech probl em

Goup Il a: This group consisted of twentyfour stutterers

wth varying severity of stuttering frommld to severe.
Al of themhad Kannada as not her tongue and had the onset
of stuttering during childhood. The criteria of selection

wer e.
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1. Should have nornmal hearing (as screened at 20 dB

HL 1SO 1969).
2. Should have an average intelligence wth 10 nore
than 90 as screened by a dinical Psychol ogi st or any of

the tests of intelligence used at All SH).

3. Shoul d have no reported or observable oral Structural

ananol i es or neurol ogi cal probl ens.

4. Should exhibit stuttering in conversational speech

and/ or readi ng as diagnosed by a qualified speech pathol ogi st.

Qoup Il b: Goup Il consisted of ten subjects with

msarticulations ranging frommld to severe msarticul a-

tion at |east on one phonene. Qiteria of selection were:

1. Shoul d have noanal hearing (as screened at 20 dB

HL 1SO 1969).

2. Shoul d have average intelligence (10 More than 90
as eval uated by a dinical Psychol ogist on any of the tests

of intelligence at All SH).

3. Shoul d possess no reported or observabl e oral

structural anantolies.
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4. Should have a record of msarticulations on any
one or nore of the phonenes tested with Kannada arti cul a-

tion test (Babu et al 1972).

The study consisted of two experinents: (1) COFD Test

(2) AMR Al the subjects underwent both t he experinents.

Experinment |: OFD Test

The test was admnistered in a quiet roomw th no

di stractions.

Materials: The stimuli used in the task were eight
geonetric forns developed at All SH on the basis of the test
given by Rngel (1968) with the test forns drawn froma pool
of twenty item set developed at the National institute of
Dental Research (MDonald and Aungst 1967). These forns
were made of inert, white plastic material. They included
four geonetric shapes: Triangle, rectangle, oval and bi -
concave. They were of two different sizes - snall and big.

The forns and their dinensions are given in Appendix |. The

oral discrimnation forns were not nounted on handl es so as

topermt free oral manipulation. A enail forceps was

used to place the forns in the nouth and to renove themthe
followi ng process was in fornulate the test |ist containi

t he node and order of presentation of the forns. Each of

forns were



77

nunbered. Then, the forns were grouped into four geo-
netric categories; Triangle, rectangle, oval and bi -
concave. The two forns in each geonetric category were)
paired with each formin the other geonetric category.
Thus twentyfour pairs were obtai ned wherei n each stimlus
pair was used only once in the test (For exanple: the
use of the pair 7-6 precluded the use of the pair 6-7.
Each formwas paired with itself (for exanple: 8-8, 6-6,
etc.) thus adding eight nore forns to forma total of
thirtytwo pairs. Four pairs selected at random from
the total nunber of pairs were included to check re-
liability. 1In total, each subject evaluated a total of

36 stimulus formpairs (Tabular form2) .

The sanme |ist was used for testing all the groups,

in the same order. Astop watch was used to maintain tine

limts.

Instructions to the subject: The subject was seated

confortably on a chair towards the right side of the in-

vestigator and was instructed as foll ows;

"Do you see these forns here? They are called oral
discrimnation fornms. | amgoing to blindfold you and put
one of themin your nouth. | will leave it there for 5

seconds during which time you can nove it around within
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Tabular form 2. The data sheet used in the present

st udy.
S.No.: Nane : Age:
Mot her t ongue: sex: Pr obl em Nor nmal

stuttering
M sarticul ation

SI.No. Stimuli pairs Response SI.No. Stimuli pairs Response

1 11 19 24
2 18 20 35
3 27 21 46
4 38 22 66
5 55 23 16
6 77 24 25
7 13 25 36
8 22 26 47
9 28 27 67
10 44 28 17
11 57 29 26
12 88 30 37
13 14 31 48
14 23 32 68
15 33 33 11
16 45 34 18
17 58 35 27
18 15 36 38
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your nmouth, with your tongue and feel it. Then, | am
going to take it away and pl ace anot her one in your

mouth for 5 secs. This second formmay be the sanme or
different in terns of size and/or ahape. After | renove
it, youwl!ll have to tell me whether both of themwere
"sanme" or "different”. If you have any doubts, you can ask

nme

The doubts were clarified and trials for famliari ze-

tion were given if necessary.

Procedure: The subject was blindfolded and the forns
were presented successively. Aformof the stinulus pair
waa placed in the subject's nouth and the subject was per-
mttedtomani pulateit orallyinhis/her nouthfor 5secs.,
after which, it was renoved using forceps. The second
formof the stimulus pair was placed in the nouth and again
the subject was permtted to manipulate it orally for 5 secs.
After renoving the second form the subject was required to
I ndi cate whether the two itens of the pair were "sane" or
"different”. An interval of 3 seconds between each stinul us

presentati on was nai nt ai ned.

The responses of the subjects were marked in a data
sheet, the format of which ia shown along with |ist (Tabular

form2). Tinmelimts were strictly maintained using a stop
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watch. After each administration, the forms were steri-

lized using an antiseptic lotion (Dettol).

scoring: FEach error was given a score of one and
each correct response a score of zero. Total number of
errors were scored for each subject. The total score did
not include the scores obtained on items chosen for reliability

check.

Experiment II: AMR Test

Each subject was evaluated in a quiet room without

any distractions.

Materials: A Philips tape recorder (model N-2218)
was used for recording the response of the subject. A
voiced trisyllabic combination of /bAdAga/ was used to
record the AMR. The trisyllable /bAdAga/ was used be-
cause (1) its production involved both the front and back
of the oral cavity. (2) The use of all voiced phonemes per-
mitted the maximum number of repetitions before exhausting

the air supply (McNutt 1977) .

Instructions to the subject: The subject was seated

in front of the microphone of the tape recorder and was in-

structed as follows:
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"This is a test to find out how fast you can speak
accurately. You please take a deep breath and start re-
peating /bAdAga/ as fast and as many times as you can.
whenever you run out of breath, stop, take a deep breath
and start again. Start when I say 'start' and continue
doing so until I say 'stop'. If you have any doubts,

please ask me".

Doubts were clarified and demonstration of the task

was given.

Procedure: The subjects ware instructed to take a
deep breath before beginning and to continue repeating the
triayllabic sequence as fast and as long as possible. The
AMR of each subject was recorded. The duration between a
deep inspiration and expiration as indicated by the stoppage
of repetitions, was considered as one breath group. The
subjects were stopped after the third sequence of repeating

the trisyllable for a full expiration.

Scoring: The data for analysis included the number of
syllable repetitions in the firat five seconds of the first,
second and third breath groups. The analysis over time
was done to permit increasing fatigue of prolonged voluntary
periodic contractions of muacles (seyffarth 1962, McNutt

1977) .
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The investigator and another served at two judges
I n eval uating the nunber of syllables repeated for five
seconds in each of the three breath groups. Each breath
group was evaluated thrice by both the judges to ensure
intratester and inter-tester reliability. The averaged
nunber of syllable repetitions tor 5-seconds were determ ned

and conpared for different groups.



CHAPTER |V

RESULTS AND DI SQUSSI ON

The results of the two experinental tasks were ana-

| ysed to find out;

1. the differences between nornmal nale and fenal e

subj ects of group I.

2. the differences between normals and the group with

speech problens : Goup | and Goup I1I.

3. the differences between nornmals and stutterers:

Goup | and Goup Ila.

4. the differences between nornmals and subjects with

msarticulations: Goupl and@oupl|b.

5. the differences between stutterers and subjects

withmsarticulations: Goupsllaandllb

Experinental task |: The neans and standard devi ations

(SDs) of the errors scored on oral formdiscrimnation task
were conputed for each group. A series of 't' tests
(Quilford 1965; Garrett and woodworth 1966) were conputed

to determne the significances of differences between neans.
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Conpari son of performance of nornal nmale and fenal e

subj ects of group I on OFD task

Table 3: The conparison of normal mal es and femal e sub-
jects in terns of errors on OFD

Sex: Mal es Fenal es
N 14 16
M 2.9 1.7
SD 1.5 1.5

The nmeans and SDs for nales and fenal e subjects are
shown in Table 3. On examnation of the table, it was seen
that the nean error scores on the senaory task were nore
for males than for fermal e subjects. The variability of the
nmal e and feral e subjects was found to be the sane. The
di fferences between the two neans were not found significant

on conputation of 't' val ue.

Thus, this finding accepts the hypothesis (1) that
there exists no difference between nmal e and fenal e subjects
on the OFDtask used in this study. This finding supports
two ot her studies conducted on Indian, younger popul ation
whi ch have al so shown that there exists no sex difference on

OFD ability (Mani 1978, Shalini 1979). This finding is al so
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in favour of the findings on oral formdiscrimnation
ability (Wlliamand La Pointe 1971, canetta 1977); visual
formdiscrimnation ability (Gainer 1956). However, this
finding in the present does not fall inline with sex
differences found in vision for colours (Thonpson 1962),
hearing acuity (Corso 1967, Reyman and Rol man 1946), texture
and shape discrimnation (Qiner 1953) and | anguage devel op-

ment (Tenplin 1952, 1957).

Conparison of normals (Goup |I) and subjects with

speech problens (Qoup I1)

Table 4: The conparison of Goups | and Il in terns of
—  nunber of errors on O-D

Q oups Nor mal s Speech
def ecti ves
34
N 30

M 2.2 5.9

SD 1.58 3.28
Tabl e 4 shows the conparison of Goups | and Il. n
exam nation of the table revealed that the group Il tended

to performpoorly on OFD task. The group with speech probl ens
showed a greater nunber of errors than the nornal speaking

group. The differences between these two groups were found
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to be statistically significant at 0.01 | evel. The group
Il was al so found to be aore variable than group I. Thus
t he hypothesis (2) stating that there is no difference

bet ween nornal s and subjects with speech probl ens was re-
jected. These results are in agreeaent with the findings
that stutterers and speakers with msarticul ations are |ess
adept and inferior to nornmals on oral sensitivity nmeasures.
especially oral formperception (dass 1956, Mser 1967).
The study al so supports various other investigations which
studied the oral sensory abilities in clinical population
(Hochbergs and Kabcenel | 1967, Chase 1967, Bl ooner 1967,
Levine 1965, Quilford and Hawk 1968, Rosenbek et al 1970,
1973, Andrews 1973, Teixeira et al 1974, Lumand Russel
1978, Quitar 1975, Manohar et al 1975, Devraj 1978). The
results do not agree with a few of the studies on speech
probl ens (Mason 1967, Rutherford and McCall 1967, Pressel
and Hechberg 1974). The results agree with the reported
finding that subjects with speech probl eas have different

oral sensory ability as evaluated on this test.

Conpari sonof group | and Goup Il a

Table 5 shows the differences in nmeans and SDs bet ween
nornmal s and stutterers on the OFD task. The nean errors
for stutterers were nore than for nornmals and the difference

was found statistically significant at 0.01 | evel. Thus
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Table 5: Conparison of Goup | and Il ain terns
of nunber of errors on OFD

QG oups Nor mal stuttering
N 30 24
M 2.2 5. 04
SD 1.58 3.50

the hypothesis (3) stating that there is difference bet-
ween nornal s and stutterers in terns of oral sensory ability

was rej ect ed.

These results of the present study agree with nmany
of the previous studies on stutterers whi ch suggest the
possi bl e role of oral sensory nechani ans in the nmai nt enance
of stuttering (Van R per 1971, 1973; Hutchinson and R nge
1975; dass 1956; Cohen and Hanson 1975; Quitar 1975;
Manohar et al 1975; Devraj 1978). The reaults do not agree
w th Jenson and hi s associates' (1975) findings that stutterers
do not differ fromnornals in terns of oral perceptual in-

tegrity.

Conparison of Goup | and Goup Il b

Tabl e 6 shows the conpari son of neans and SDs bet ween

normal s and speakers with msarticulations. The subjects
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Tabl e 6: Conparison of GQoups | and Ilb in terns of
nunber of errors on OFD

Q oups I Il b
Nor mal M sarticul ation

10

N 30
5.2

M 2.3
2. 67

1.56
SD

with msarticulations were found to commt significantly
nore errors on this sensory task of COFD. The variability
was al so found to be greater for the group with msarti -
cul ations. The hypothesis (4) which states that thereis
no di fference between nornal s and speakers with Msarti cu-

| ati ons was rej ect ed.

These results of the present study agree with those
of many of the previous studies (Rngel and Scott 1968;
Fucci and Robertson 1971; R ngel et al 1970; Sommors et al
1972; Kelly 1977; McNutt 1977) conducted on adul ts and
children with msarticulations. Thus the hypothesis by Fucci
and Robertson (1971) that the term"functional" may not
really be appropriate for such type of clinical population

seens t o be support ed.

The term "functional” is used whenever no observabl e
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abnormality in the organs of speech production is detected
with speech problens. It may become necessary to nodify
the definition of terns like "functional” msarticul ation
as the present group of speakers with msarticul ati ons were
found to show a reduced efficiency in oral formdiacri m na-

tion ability when conpared wi th nornal s.

Conparison of Goups Ila and Ilb

Table 7: Conparison of Goups Ila and Ilb in terns of
nunber of errors on GFD

G oupa stuttering Maartlcul atlon
K 24 10
H 5.04 5.2
SD 3.50 2. 67

Tabl e 7 shows the neans and SDs for the two groups
wi t h speech probl ens of stuttering and m sarticul ati ons.
The subjects with msarticulation were found to have a
slightly greater nean than stutterers. However, the diffe-
rences between the two groups were not statistically signi-
ficant in terns of average nunber of errors. A though the
groupwith stutterers was found to be slightly nore variabl e
the difference was not found to be significant. Thus the
hypot hesis (5) stating that there is no difference between

stutterers and speakers with mserticul ati ons was accept ed.
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These results fall inline with dass's (1956) findings

that stutterers and subjects with msarticul ati ons behave
inasimlar fashion on an oral sensory task. These
results feflect the fact that there was no difference found
bet ween stutterers and speakers with msarticul ati ons on
OFD as used in this study. However, one nay be able to find
a difference between the two groups using a acre sensitive
test of oral sensory discrimnation, inthis regard,

R ngel (1970) suggests that the sensitivity and conplexity
of the test can be increased by varying the shapes to a

greater extent.

Experinental task 2: The neans, SDs and 't' val ues

were conputed for AMRS (in terns of syllables/5 seconds)

of different groups.

Conpari son of normal mal e and fenal e subjects

Tabl e 8: Conparison of normal nmale and fenmal e subjects
on AVR (sylTables/5 seconds)

QG oups Normal rmales Normal fenal es
N 14 16
M 41. 00 48. 00

SD 9.45 6. 32
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Tabl e 8 shows a conpari son of means and SDs for nal es
and fenales in the normal group. The AMR of fenal es were
hi gher than those of mal e subjects and the difference was
found to be statistically significant (at 0.05 | evel).

G eater variability was found anmong nmal e subjects than fe-
mal e subj ects. Thus, hypothesis (6) stating that thereis

no di fference between nmal e and fenmal e normal s was rej ect ed.

The sex difference shown in the present study on
notor task fallsinlinewth Tyler's (1965) findings. The
femal es found to be superior to nales in articulatory
ability (Tenplin 19S2, 1957; Wnitz 1963). Thus the re-

ported finding that femal e subjects are better in terns of

articulatory ability has been supported by the present study.

Conpari son of groups | and ||

Table 9: Conparison of groups | and Il on AMR (syl | abl es/

5 seconds)
O oups Nor al Speech def ect
N 30 34
M 45 38
SD 7.86 4. 05

Tabl e 9 shows the differences between nornmal and
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subj ects wi th speech problens in terns of AVRs. The

speech handi capped group as a whol e denonstrated a | esser
AVR than the nornal speaking group. As there was a diffe-
rence between nal es and femal es of group I, the nal es of
group I and group Il were conpared with each other in terns
of neans and SDs. The differences between neans of the two
groups was still found highly significant (0.01 | evel ). The
speech handi capped group was found | ess variable than the
normal group. The hypothesis (7) stating that there is no
di fference between nornal s and subjects with speech probl ens

was rej ect ed.

The finding that the speech handi capped groups studied
I n the present popul ation denonstrated reduced oral notor
ability falls inlinewth many of the previous studies
(Bilto 1941, Carlson 1946, Kopp 1946, Cooper and Al len 1977,
R ngel et al 1970, Prins 1942, Jenkins and Lohr 1964, Yoss
and Darley 1974, McNutt 1977). Qal notor ability has been
found to be related with speech proficiency. The results
of the present study can al so be consi dered as supporting
this view Theresults do not favour sone of the previous
studies on notor abilities of subjects with speech probl ens.
(Anderson 1936, O oss 1936, Westphal 1933, Fairbanks et al
1930, 1951; strother and Kriegman 1946; Pal ner and Gsborn
1940; spriesterbach 1940, Finkel stien and Wi sberger 1954).
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Conpari son of groups | and Ila

Tabl e 10: Conparison of groups | and Ila on AMR
(syll abl es/ 5 secs)

Q oups Nor nal stuttering
N 30 24
45 38
SD 7.86 7. 86

Tabl e 10 shows a conparison of AMRS for nornal s and
stutterers. An exam nation of the table reveal ed that the
stutterers had a considerably | ess AMRs than the nornal s
and the difference was found significant (0.01 | evel).

A further anal ysis of AMRs of mal es of group | and nal es

of group Ila alsorevealed a significant difference between
normal s and stutterers. Nornmals and stutterers did not
differ invariability. Hence the hypothesis (8) stating
that there is no difference between normals and stutterers
was rejected. The results are contrary to sone of the
earlier findings (Anderson 1923, O oss 1936, westphal 1933,
strothar and Kriegman 1943; Spriesterbach 1940, Frinkel stien
and wei sberger 1954) but they support the contention that
there exists a reduced capacity of motor output in stutterers
(Ooss 1936, Kopp 1946, Bilto 1941, Carlson 1946, MKi nzie
1966, Cooper and Al len 1977).
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Conpari son of groups | and I1b

Tabl e 11: Conparison of groups | and I1b on AMR
(Syl | abl es/ 5seconds)

QG oups Nor nal M sarticul ation
N 30 10
M 45 39
SD 7.86 6. 39

The nmeans and SDs of normals and subjects with msarti -
culations are shown in table 11. An examnation of the table
reveal ed that subjects with mSarticul ati ons denonstrated
| easer AMR t han nornal speakers. A conparison of mal es
al one (since the group | had showed a difference between
mal es and fenmal es) in the tw groups: group | and group I1b,
al so showed a difference which was found to be statistically
significant (at 0.01 |l evel). The two groups did not differ
significantly in terns of variability. Hence the hypothesis
(9) stating that there is no difference between nornal s and
subjects with msarticulations was rejected. These findings
of the study agree with Prins (1962), Jenkins and Lohr (1964),
MDonal d and Aungst (1967) and Bl oormer (1967) that speakers
with msarticulations have different oral notor abilities
than nornmal speakers. It was indicated that the oral notor

ability is closely associated with speech proficiency.
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Conparison of groups Ila and Ilb

Tabl e 12: Conparison of groups Ila and Ilb on AMR
(syl | abl es/ 5 seconds)

QGoups Stuttering Msarticul ation

N 24 10
M 38 39
SD 7.86 6. 39

A conparison of two speech handi capped groups i s shown
intable 12. Aclose scrutiny of the neans and SDs of
stutterers and subjects wth msarticulations reveal ed no
significant differences between the two groups. The two
groups were found to behave essentially in a simlar fashion
interns of AMR The results were the sane even when only
mal es of the two groups were conpared wi th each other. Thus
the hypothesis (10) stating that there is no difference
bet ween the stutterers and subjects wth msarticul ati ons was
accepted. These findings agree with other studi es which
suggested the close rel ationship of oral notor ability and
speech proficiency (Sol onon 1945, Bl ooner 1967, Rootes and
Me Nei | age 1967, MDonal d and Aungst 1967, Cooper and Al en
1977). There was found to be a positive rel ati onshi p between

oral notor efficiency and speech proficiency.
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Thus the findings of the present study reveal ed re-
duced oral sensory and notor abilities as evaluated on the
OFD and AVE tasks. There was found to be a fairly high
degree of negative correlation (r =-0.61) between the two
sets of scores obtained for the group with normals i.e.,

t he subjects with | esser nunber of errors on the oral form
discrimnation task were found to have hi gher AVRs and vice
versa. However, although the group with speech probl ens
exhi bited reduced oral sensory and notor abilities,there
was no nmarked correlation (r = 0.40) seen between the two
sets of scores obtained. These results agree with sone of
the earlier studies which denonstrate no significantly
specific correl ati on between oral sensory-notor abilities
and speech production (Fucci and Robertson 1971; G eech and
Vertz 1974; Kelly 1977). It was concluded that the two
tests used in the present study serve diagnostic and prognostic
pur poses when used separately than when interpreted in com

bi nati on.



GHAPTER V
SUMVARY AND CONCLUSI ONS

Areviewof literature indicated controversial find-
I ngs regardi ng the possi bl e rel ati onshi p between oral sensory-
notor efficiency and speech proficiency. Hence the present
study ained at evaluating oral sensory and notor abilities
on 64 subjects (30 normals, 24 stutterers and 10 subjects

with msarticulations) wthin the age range of 13-25 years.

The two chosen tasks were: Oal fora discrimnation
test (Rngel 1966) and Lingual alternate articulatory action

rate (Barley, Aronson and Brown 1975; Wnitz 1969, MNutt
1977) .

The oral fora discrimnation test consisted of 32
stimulus pairs of 8 plastic forns belonging to 4 geonetric
categories. The subjects were required to indicate whether
the two forns of the pair were "sanme" or "different" when
the pairs of stimuli were presented successively in the

nmout h. The nunber of errors commtted were scored.

The alternate articulatory notion rate (AVR) test
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required the rapid alternate repetition of the tri-
syllabic combination /bAdAga/ for 5-seconds durations
of 3 breath groups. The averaged number of syllables re-
peated for 5 seconds in each of the 3 breath groups

recorded were analysed statistically.

The findings of the study were:

1. There was no sex difference on the sensory task of

OFD, among normals.

2. The motor task of AMR revealed sex differences. The
normal females were superior performers on AMR than male

subjects.

3. The normals and subjects with speech problems differed
remarkably in terms of OFD. The subjects with speech pro-

blems were less efficient than normals in the sensory ability.

4. The normals end subjects with speech problems differed
significantly in terms of AMR. The subjects with speech
problems demonstrated a reduced AMR and hence deficient oro-

motor ability.

5. The stutterers and speakers with misarticulations
did not differ in terms of oral sensory ability as evaluated

on OFD test.
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6. The stutterers and speakers with msarticul ations
did not differ fromeach other in terns of oral notor ability

at evaluated by AMR

7. There was a negative correl ati on between the two
sets of scores obtained anong nornals, i.e., lesser the

nunber of errors on OFD, the greater the AVR and vi ce versa.

a. No significant correlation was found between error
scores on OFD task and AVRs anong the subjects with speech
probl ens. However, both of themwere related to speech

profi ci ency.

Recommendati ons for further research

1. The sane study can be conducted on a | arger popul a-

tion.

2. The effect of different variables like linguistic
factors, intelligence, socio-econamc status, learning abili -

tles and ot hers can be studi ed.

3. The conplexity of the OFD test can be increased by
varying the shapes of the forns, so as to nake it nore sensi -

tive in evaluating the adult age group.

4. The other clinical populations can be studi ed using
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the two tests enployed in the present study.
3. The use of these two tests as prognostic indicators
for the clinical populations to deci de whether they need

speech therapy or not, can be eval uated.

6. The normative data for these two tests can be
est abl i shed.

OO0 -
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