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CHAPTERI

| NTRCDUCTI ON

Muth is a versatile apparatus. W use the nouth for
all sorts of purposes, not just one. The organ of perception
is often intermngled with organs of action and overlap with
et her organs of perception. This is typical of perceptual
systens (Q bson, 1967). Mouth is no exception to this having
dual functions of oral notor activity and oral sensory and

perceptual ability.

O al sensory and perceptual integrity are inportant feed-
back conmponents for the regul ation and refinenent of oral notor
patterns necessary for nornal speech (Bosma''® 1960, 1970).

D sturbances in oral tactile perception related to nornmal speech
has been found to be associ ated wi th di sturbances in speech
out put . For this reason, it has of |ate received nmuch attention

inthe line of research and therapy.

Contribution of oral sensory ability to nornal speech has
been investigated in two groups of subjects: (1) Pathol ogic
Qoup (A ass® 1956; Levine® 1965; Rutherford and McCall, 1967;
Chase, 1967; Blooner, 1967, Rootes and McNeil age, 1967; Res

Mason, 1967; Hochberg and Kabcenel |, 1967; Qillford and Hawk, *®
1968; R ngel and Scott, 1968; Rosenbek, 1970, 1973; R ngel



et al,1970; Fucci and Robertson, 1971; Sommers at al, 1972;
Oreech and Wertz, 1973; Teixeira et al, 1974; Pressel and
Hochberg, 1974; Jensen et al, 1975; Manohar et al, 1975;

Hut chi nson and Ri ngel, 1975; MNutt, 1977; Kelly, 1977; Lum
and Russel, 1978; and Devraj, 1978).

(2) Normal G oup in whomsensory disruption was artifi-
cially induced (MQ osky®, 1950, 1958; Ringel and Steer, 1963;
Ladef oged, 1967; Scott and Ri ngel, 1971a, 1971b; Gammon et al ,
1971; Mason, 1971; Putnamand R ngel, 1972, 1976; Leanderson
and Perason, 1972; Horii et al, 1973, Prosek and House, 1975;
Burke, 1975; and CGerald et al, 1977).

Pat hol ogi ¢ Group studied included both cases with organic
and functional disorders. The aspect of speech production
that was mainly disturbed was articul ation (Bl ooner, 1967,
Oreech and wertz, 1973; R ngel and Scott, 1968; R ngel et al,
1970; Fucci and Robertson, 1971; Sommors et al, 1972; Kelly,
1977; and McNutt, 1977); al t houghfl uency di srupti onwas al sonoti ced

d ass 68, 1956; Jensen, 1975; Manohar, 1975; Hut chi nson and
Ri ngel, 1975; and Devraj, 1978). Those i n whom speech was
deficient, oral sensory ability was al so affected (Rutherford
and MCall, 1967; Bl ooner, 1967; Chase, 1967; Levine, 1965;
Qui | ford and Hawk, 1968; Rosenbek, 1970, 1973; Oeech and
Wertz, 1973; Teixeiro, 1974; Lunmand Russel, 1978; Andrew,
1973; d ass, 1956; R ngel and Scott, 1968; R ngel et al, 1970;



Fucci and Robertson, 1971; Sommers et al, 1972; Kelly, 1977
and McNutt, 1977).

The battery of tests used to neasure oral senaory ability
i ncluded tests of tactile acuity, texture discrimnation, |oca-
|'i zation, pattern recognition, two point discrimnation, vibro-
tactile sensitivity and oral stereognostic tests (Rutherford
and Mccal |, 1967; Fucci, 1972; MDonal d and Aungst, 1967,
R ngel et al, 1970; R ngel and Ewanowski, 1965).

In the second group of normals the role of oral sensory
perception in normal speech function was denonstrated by anaes-
thetization of both topical and nerve bl ock nature. The inte-
Iligibility of speech was mninally affected, consonants under-
goi ng maxi mumdi sruption conpared to vowels (R ngel and Steer,

1963; Gamon et al, 1971; Scott and Ringel, 1971).

Anong al |l these groups, the test which gave nore consi stent
results was the test designed to evaluate the ability in oral

stereognosi s (Lass et al, 1972).

O al Stereognosis

O al stereognosis is the faculty of perceiving the nature
of objects on the basis of tactile kinesthetic sensations from
the oral cavity, particularly the tongue (Thonpson, 1970).

Such a faculty is said to be indicative of the integrity of

nervous system



For normal articulation of the individual needs to devel op
an ability to integrate spatial representations of his oral
cavity. Smlar ability is required in performng the oral
stereognostic task successfully. Theref ore, the perfornmance on
oral stereognostic test woul d assess individual's proficiency in
articul ation. This is supported by the studies of oral stereo-
gnostic capability which indicate that a significant relation
exi sts between oral stereognosis and articul ation proficiency

(A ass, 1966).

The nost common net hod of assessing oral sensory ability if
oral formrecognition. In a typical test, a subject is asked
to orally mani pul ate a previously unseen 3-dinensional form and
toidentify that formfroma group of visually presented forns.
Met hodol ogi cal differences in the studies may account for con-
flicting results and place certain [imtation on conparison of

results (R ngel, 1970).

The maj or conplaint that was rai sed agai nst the oral form
recognition test was its inter-sensory nature. Wineir (1968)
and R ngel et al (1968) noted that experinents using oral form
recognition task neasure not oral sensory capability by itself
but rather sone aspect of inter-sensory matching. Vi sual acuity
played a role in the performance on oral formrecognition.
Therefore, R ngel et al (1968) constructed a test to elimnate
the inter-sensory nature of the formmatchi ng tasks. The test

was intended to serve as a neasure of formdiscrimnation.



The oral formdiscrimnation test required the subject to
judge and say whether the two forns presented successively in
the nouth were sane or different. Thi s procedure when applied
to functional msarticul ati on and nornmal speakers, was found
useful in differentiating them Subjects with different
degrees of msarticul ati ons showed significant difference in

performance (R ngel et al, 1968, 1970).

Variables involved in oral form discrimnation

Several variables affecting the performance in oral form
di scrimnation test were studi ed. The attenpt was to have a
standardi zed test so as to nmake it possible to conpare the di-

fferent test results.

St udi es were conducted with various stinmulus paraneters
as i ndependent variables (Lass et al, 1972; Lass and d ay,
1973; Torrans and Beasly, 1975; and Lapointe and WI i anson,
1971) . The variables studied in relation to oral formwere
si ze and shape of the forns and the presence or absence of
handl e. Thinner forns, triangular shape and handl ers forns
enhanced the possibility of poor performance. The ot her vari a-
bl es studied were retention tine, inter-stinmulus interval. The
opti mum per formance was achieved with 5 seconds of retention

time and inter-stimulus interval.

Variables in relation to subjects were al so studi ed (Lass



et al, 1972; Lass and Oeve, 1973; and Mani, 1978). It was
found that (1) feedback and | earni ng had no effect on perfor-
mance, (2) nenory had arole, (3) adults performed better
than children, and (4) oral formdiscrimnation skill increased

as a function of age.

The vari abl es whi ch have not yet received much attention
are: sex difference, socio-economc status, linguistic factors,

notivation, intelligence and devel opnental trend.

Mani  (1978) conducted a study designed to evaluate the
devel opnental trend and sex difference in oral formdiscrimna-
tion ability in children ranging in age from5 to 13 years.

She found that the devel opnent was not uniformy |inear and no
sex difference was denonstrated in oral formdiscrimnation
skill. The study was conducted on 'odd-year' age group.
Those children with ages 5, 7, 9, 11 and 13, were consi dered

as the 'odd-year' age group children.

Information is not avail abl e about the oral formdi scri -

mnation skills of even age group children.

Need for the study

Sex difference and age trend in other sensory-notor skills
studi ed shows a gradual devel opnment of the skill in successive
age groups. Presence of sex difference seens to vary with

the skill.



Sex
Wth regard to visual formdiscrimnation ability, Giner
(1956) found that the girls and boys did not differ in their

per f or mance. But, Thonpson (1962) found that fenal es were

superior to nmales in color vision.

Hearing acuity of femal es i n frequenci es above 100 Hz was
found to be significantly better than that of mal es(Corso,
1967) . But, boys after puberty were found to have superior
ability to hear |l owtones conpared to girls (Reynan and Rol nan®

1946) .

diner (1953) in his study which was conducted to find
tactual discrimnation threshold, found that girls were better

in texture discrimnation and boys in shape discrimnation.

| n speech devel opnent, girls were ahead of boys in reach-
ing 95%correct articulation (Tenplin, 1952; and 1957). In
consonant production girls excelled boys, though no sex diffe-
rence was found for vowel production (Vellman®et al, 1973).
Ladef oged (1967) suggested that vowel production nmainly depends
upon auditory feedback while consonant production on tactile

f eedback.

No sex difference was reported in oral formrecognition
ability (Wlliamand Lapointe, 1971; Canetta, 1977). This

failure in detecting sex difference may be mainly due to the



fact that the study was conducted on adult popul ati on. si nce
oral formdiscrimnation ability has been found to be nore re-
| ated to speech proficiency than oral formrecognition task,
sex difference i n consonant devel opnent was expected to be re-
vealed in oral formdiscrimnation ability. But, in a study
conduct ed on odd age group from5 to 13 years (Mani, 1978) no
sex difference was reported on oral formdiscrimnation task.
Therefore it was intriguing to see if the even age group woul d
present simlar results.

Age:

Speech sound acquisition starts at a very young age and i s
conpl eted by 8 years of age (Vél |l man®et al , 1931; Pool *!? 1934;
Tenplin, 1957). Pi ckson, Roe and MIlisen (1934) found that
t hose who msarticul ated could inprove in their performance as
a function of maturation from1lst to 5th grade. But Sayl er
(1941) found no reduction in msarticulatlon as the child grew
el der. Thus, same children retain msarticul ati ons beyond t he
age by which articulation acquisition is conplete. Such
children showed strong deviation in their gross notor ability
(Pickson, 1962) and auditory discrimnation ability bel owthe

age of 9 years (Van R per, Ilrwin, 1958).

Since oral formdiscrimnation ability is nore cl oseby
related to articulation ability than general notor ability, the

former may be nore sensitive in identifying children who are



likely to retain their msartlcul ation.

It was hypot hesi zed that, as the articulation skills
becone stabilized they run over the nonitoring to oral sensory
f eedback. Such a transit was expected to take place by 8 to
9 years of age (Van R per and Irwin, 1958). Therefore infor-
mati on regardi ng the devel opment of oral formdiscrimnation
skills in children will be beneficial diagnostically and thera-

peutl cally.

A high correlation was found between tests of stinulability
and oral formdiscrimnation scores (Lass and Moreau, 1974).
Prognostic val ue can therefore be attached to oral for discri-

m nat i on.

A glinpse over the trend of devel opnent in other sensory
skills would indicate the inportance of the study on oral form

discrimnation ability.

In visual formdiscrimnation, error rate was found to de-
crease in the higher grades. (Gainer, 1956). dbson? et a
(1962) conducted a study to find discrimnation ability of
letter-like forne in 4-9 years old children. They found t hat

errors decreased linearly as the age increased.

Tactual discrimnation ability was found across the age
range of 5.8 to 8.8 years. It was found that ol der children

perforned better than the younger ones (G ner, 1953).
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The ability to distinguish between speech sounds is
clearly an age related variabl e. In a fewnormative studies
avail able, errors were found to have inverse relationship wth
the age, and reached a celling at about 9 years of age
(Tenplin, 1943, 1957; and Wepman, 1958).

Carpenter (1976) studied acoustic cue discrimnation
ability in 4.5 and 6 year old children. A gradual devel opnent
for tenporal cue was found with an increase in age. Simlarly
Allison (1975) found that the ability for self-nonitoring audi-
tory discrimnation increased fromkindergarten to 4th grade
gradual l'y.  However the inprovenent was not statistically
significant. lrwin (1974) reported decrease of errors in
auditory discrimnation linearly with increase in age from5to

8 years.

A gradual devel opnent in the ability to judge tenporarally
distributed pattern both visually and auditorily was found in
5-11 year ol d children (K oppor and Birch, 1971). The perfor-
mance decreased slightly in 10-11 year old children but was not

statistically significant.

Ki dd and Ki dd>* (1964) reported that there was a tendency
toward better auditory acuity and pitch discrimnation with age.
G | bert>® (1893) found pitch sensitivity to increase from6-10
Andrews and Madeire (1977) studied the ability in pitch discri-
mnation of children from6-8%years and reported that this
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ability increased with age.

Age was found to be an inportant variable affecting per-
formance in oral recognition task (Arndt et al, 1970; MDonald
and August, 1967, W!IIiamson and Lapointe, 1971; and Canetta,
1972). MDonal d and August (1967) found that mean score in
oral formrecognition task increased linearly as a function of
age till mdteen. They had chosen children from successive

ages.

The studies so far reviewed agree that the devel opnenta
trend is a |linear one. But the study on oral formdiscrimna-
tion (Mani, 1978) do not support this.  The study was conducted
on 'odd-age' group.

Therefore the present study was conducted to answer the

fol | owi ng questions:

1) Is there a significant increase in oral form
discrimnation ability with an increase in
age in even age group;

2) WII the performance of boys and girls differ
significantly in oral formdiscrimnation
task in these age groups;

3) Is there an interaction effect between age
and sex in oral formdiscrimnation task;



CHAPTER | I

REVI EW OF LI TERATURE

Recent|y, researchers have taken much interest in the area
of human oral sensory function as one of the possible etiologic
factor for defective speech. Investigators have sought to
mainly two means to establish presence or absence of relation-
ship between oral sensory ability and speech proficiency. The
series of studies that have been conducted in oral sensory
ability have used wi de variety of nethods to neasure sensory
abilities. Theliteraturerelevant to this will be reviewd

here under two sub- headi ngs:

|  Studies with adults serving as subjects

||l Studies with children serving as subjects

Studies in each of the above category will then be re-

vi ewed under the sub-categories:

1) Studies with pathologic group

i) Studies with normal group in whom sensory disruption
was artificially induced

Iii) Studies relevant to the nethods used in determning
oral sensory abilities
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| Studies with adults serving as subjects

1) Studies wth pathologic group: The pathol ogi c group
studi ed constitute cases both di agnosed as having organic

pat hol ogy and those di agnosed as not havi ng any organic de-
viation - the functional cases. Each of these wll be re-
viewed separately.

a) Studies wth cases diagnosed as having organic pathol ogy:

under this category are included patients wth sensory-notor
pat hol ogy and patients with oral structural changes.

Sensory-not or pat hol ogi ¢ group included cases with dys-
arthria, aphasia and apraxi a.

Levi ne®(1965)  studied twentyseven normal and twentyseven
aphasi ¢ subjects. He conpared themfor oral stereognostic
perception.  Each subject was asked to point to the tracing
on the paper which corresponded to the formin the nmouth,
Aphasi cs made three tines nore errors than the nornmal subjects.
The findings of Quilford andHawk® (1968) fall in the simlar

[ ines.

Rosenbek et al (1973) admnistered three oral sensitivity
tests to three groups of subjects, (1) thirty adults with
cortical lesion, (2) ten aphasic adults wthout apraxia, and
(3) thirty normals serving as control. The test battery
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consi sted of the foll ow ng:

1) Oal formdiscrimnationtest (Rngel et al, 1968): The
patients was blindfol ded and two geometric forms differing
either in shape or in size were placed in his nouth successively.
The subjects task was to judge whether the two forns were same
or different.

2) Two point discrimnation test: An esthesioneter was used
to obtain two point discrimnation threshold on the tongue tip
and t he bl ade.

3) Mandi bul ar Kinesthesia Test (Rngel et al, 1967): The sub-
ject had to judge whether a series of seven nouth openings were
greater than or |lees than a standard nouth openi ng.

The finding of the study was that the first group had
significantly greater difficulty on all the three tests. Fur-
ther, severity of apraxia was found to be significantly related
to the performance on all the three tasks.  Rosenbek (1970)
reported simlar findings with apraxia having direct relation-
Shipwith oral sensory difficulties. Studies in agreement
wi th above findings have been reported by Teixeira et al (1974)
and Lunn and Russel (1978).

Twenty subjects diagnosed as cases of CVA forned experi -
mental group and six nornals formed the control group. Sub-
jects in experinmental group were categorized as dysarthric,
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aphasi ¢ and apraxi ¢ usi ng Johnson-Darler test. Resul ts reveal ed
that normal s had perforned better on oral stereognoatic recog-
nition tests than any of the clinical group and that apraxica
scored significantly lover in conparison other groups

(Tei xeira, Defranand and N chols, 1974).

Lumand Russel (1978) admnistered oral formdiscrimnation
teat to sixteen post CVA dyspraxlcs. This study was done in
order to validateluria s*®(1977) hypothesis that oral discrini-
nati on woul d be associated with afferent formof than afforant
formof dyspraxia. The results were in agreenent with earlier
findi ngs where oral atereognostic scores have been found to
correlate with severity of dyspraxia. However, unlike the
findi ngs of Rosenbek (1973), the study indicated that oral
atereognostic scores are nore closely correl at ed to the
particul ar type of dyspraxia, which predomnantly shows errors
of substitution. Thi s woul d add evi dence to the nodel proposed
by Luri a> (1977) that abnormalities in kinesthetic feedback may
be involved in patients suffering fromafferent kineethetic
dyspraxia, the |ocus of |esion probably being in the area of

secondary zone of post central gyrus.

QG her than apraxi a and aphasi c, dysarthrics have al so been
tested for oral stereognostic ability (Oeech and Wrtz, 1973).
Twenty dysarthric patients were matched for age and sex with
twenty control subjects. O al sensation and perception tests

consisted of the oral formdiscrimnation test, two point
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di scrimnation test and nmandi bul ar ki nesthetic test used by
Rosenbek et al (1973). Atape having ten m nute sanpl e of
Imtative and spontaneous speech was rated for intelligibility
on a seven point rating scale by experienced speech

pat hol ogi st s.

The results indicated that the scores of the dysarthric
group were significantly lower than that of control group on
all the three tests. However, O eech and Wertz (1973) could
find no rel ationshi p between oral sensitivity and speech inte-

ligibility.

The results of the above studies reveal that patients with
neur ol ogi cal disorder have deficit in oral stereognosis. Thi s

deficit m ght be the cause for the speech problem

Subjects with cleft lip or palate cane into the group of
those with oral structural changes. These subj ects may al so
present congenital anomalies of sensory end organs and/or their
central connections. Al so repositioning of tissues by various
surgi cal procedures may di mnish the oral sensory inputs.
Therefore, studies have been conducted on cl eft pal ate subjects,

for their ability in oral stereognosis.

Hochber gs and Kabeenel | (1967) adm nistered oral stereogno-
sistest to twelve cleft palate adults and thirteen nornal s.
The sanpl e was het erogenous with respect to age, type and the

extent of cleft, type of managenent, speech proficiency and
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et her associative disabilities. Subj ects who wore prosthetic

aids were tested with and without the aid.

Significantly poor scores were denonstrated by cleft
pal at e subj ect s. It was noted that the subjects with prosthe-
sis performed significantly better than those without it. The
ol der cleft palate subjects performed significantly better than
t he younger cl eft pal ate subjects. Simlarly findings were
reported by Andrews (1973) whose subjects' age ranged from6 to
29 years.

Andrews (1973) conpared the performances of cleft palate
group with non cleft palate subjects on a test of oral form
discrimnation. He alsotriedtorelate the results of the
cleft palate group to the type of cleft and the adequacy of
articulation,

Thirty-nine cleft palate patients were each matched by
age, wth non cleft palate subjects having no known defect of
speech and oral structures were studied. Al the clefts were
surgically closed except for one subject and one subject with
anterior palate closed but had an unrepaired posterior pal ate.

Oal formdiscrimnation test was admnistered to both
the groups. Man cleft subjects performed significantly
better than the cleft subjects. The nunber of errors on the
oroaensory test were simlar for patients wthbilateral, |eft
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unilateral and isolated palatal cleft*. The cleft palate
subj ects who had fewer articulation errors had al nost the
same scores on oral formdiscrimnation test as did nornal s.
The nmean nunber of errors on oral formdiscrimnation teat
for poor articulation group was significantly greater than
for either non cleft group or the cleft palate group with re-

| atively good articul ation.

The two studies reviewed here give limted infornmation.
More detail ed anal ysis and honogenity of grouping is needed
interns of nunber of years of prosthesis use, nunber of
years of speech therapy. St udi es have to be done wi th groups
who are surgically treated, naintaining the honogenity in

nunber of years after surgery.

b) Studies with eases di agnosed as havi ng functional dis-

orders;

The recent research evidences in the area of tactile
f eedback has given us interesting facts regarding the etiol o-
gy of so called 'functional speech disorders'. The speech
probl ens which are considered to be functional nay show an
etiological oral sensory disturbance. Stuttering and cases
with msarticulation mainly conme under this type of functional

di sorder.

Studies in tactile feedback whi ch have been extended to
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the area of stuttering are reviewed here.

Jensenet al (1975) whi | e studyi ngoral sensory per cept ual
integrity of stutterers tested intra oral formrecognition,
| abial and lingual two point discrimnation, interdental,
intra oral weight discrimnation and interdental thickness
di scrimnation. They chose stutterers and normal speakers
who were nmat ched for sex, age, race and education as subjects
for the study. They found no difference between stutterers
and normal speakers in oral sensory perceptual integrity. The
I nvestigators pose that the result nay be so because they were
not successful in testing oral sensation and perception during

t he act of speaki ng.

St udi es were conducted using the techni que of oral anes-
thetization to evaluate the oral sensory ability in stutterers
(Hutchinson and R ngel, 1975; WManohar et al, 1975; and
Devraj, 1978). Hutchinson and R ngel (1975) anesthetized the
oral region of a group of stutterers using a aeries of nerve
bl ock i njections. The subjects were asked to deliver a tal k.
The investigators found that there was increased dysfl uency
and they attributed this to unchecked energence of dysfl uency

pattern which is preprogramred.

However, the above findings were contradi cted by Manohar
et al (1975) and Devraj (1978). Manohar et al (1975) studied

3 stutterers under four conditions, viz., (1) base rate; (2)
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105 dB SPL nmaski ng noi se; (3) lingual anesthesia;, and (4)

maski ng noi se and | i ngual anesthesi a. Al'l these conditions
I nvol ved readi ng and spont aneous speech sessi ons. They ana-
| yzed repetition and eye blink responses. They reported i m

proved fluency in their cases under tongue anesthesi a.

Devraj (1978) studied the speech sanple of a stutterer
after lip and pal ate anesthetizati on separately. The fi nd-
ings of this study were: (1) There was substantial reduction
in stuttering of stutterer under pal atal and | abi al anest he-
sia; and (2) Labial anesthesia produced nore reduction in
stuttering than pal atal anesthesi a. On the basis of the
study the investigator concluded that stuttering may be due to

disturbance in tactile and ki nesthetic feedback.

St udi es revi ened her e have been very inconcl usive. Fur-
t her research needs to be done taking an adequat e nunber of

subj ect s.

Literature on articul atory di sorders suggest that nornal
devel oprent and nai nt enance of articul ati on presupposes, to
sonme degree the adequacy of gross and specific notor and
sensory functioning wthin the oral region. Sonme sources
of disordered articulation may reflect a basic oral sensory

di sability.

R ngel and Scott (1968) adm nistered oral formdiscrim -

nation test to articulation defective subjects and nornal s.
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The pat hol ogi ¢ group included nine fenmal es and ei ght een nal es.
The articul atory defective subjects reported no past or pre-
sent history of sensori and/or notor defects and gross abnor na-
lities of the oral structures were not observed upon exam na-
tion. Articul atory defective subjects were further subdivided
into 2 groups: (I) mld nmsarticulation (a;); and (2) node-

rate msarticulation (ay) group. t he group conpri si ng of

normal speaki ng subj ects had sixteen fenmal es and four nal es.
Al subjects were judged free of speech defects, oral structure
anonal i es and reported no past or present history of sensory

and/ or not or di sturbance.

The findings of this study indicated that on the average
nor mal speakers produced significantly fewer errors than the
total articul atory-defective group and its sub group. I n
Addition, the two articulatory defective sub groups differed
significantly in their average perfornmance. Subj ects in sub-

group a, nade greater average nunber of m stakes conpared to

sub group a.

The findings of the study are as expected, denonstrating
poor oral sensory ability in msarticulators. However, this
being the only study in adults does not allowus to coneto

definite concl usi on.
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1) Studi esw thnormal groupinwhomsensory di sruption
was artificially induced:

Rol e of tactile feedback i n speech producti on has been
studied by artificially inducing sensory disruptions. A
aeries of studies have attenpted to delineate the rol e of
sensory mechani sns in speech through anestheti zati on. Revi ew
of these studies reveal that the results are controversial.

Thetwot echni ques of anest heti zati onusedwer e:

(a) Topical anesthesia wherein Xyl ocai ne Hcl 4%
isapplied to oral region. This appears to
renmove tactil e feedback al one.

(b) Nerve bl ock anesthesia - achieved by bil ateral
I nj ection of Xyl ocai ne 2%w th epi nepherine to
infra orbital, posterior pal ati ne and nedi al
naso pal ati ne nerve.

Articul atory proficiency under anesthetization have been
eval uated by neans of direct assessnent of speech and nuscul ar

novenent s recorded through phot ography and E ectronyography.

(a) Topi cal anesthesia: Studies using this technique

appear to have mninmal effect on speech accuracy.

R ngel and Steer (1963) conducted the study on thirteen
femal es with normal speech and heari ng subjects. The subj ects
were tested under six conditions: (1) a control situation

wi t hout anesthesia or nolsey (2) binaural w deband noi se;
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(3) topical anesthetization of oral region; (4) |ocal anes-
thesia of bilateral mandi bul ar and i nfra-orbital nerve bl ock
technique; (5) conbination of conditions (2) and (3); and

(6) conbination of conditions (2) and (4).

Anal ysi s of speech after anesthesia revealed a signifi-
cant increase in average peak | evel of speech. No change in
fundament al frequency, speech duration or articul ation was
noted. Wen a conbi nati on of nmaski ng noi se and anest hesi a
was used, significant articul ati oni npai rnent was not ed as com
pared to conditions when either only topical anesthesia or

maski ng noi se was used.

I n anot her study (Ladefoged, 1967) five subjects were
tested under a control and three experinental conditions:
(1) binaural masking noise; (2) topical anesthesia of the
surface of the |lips, tongue and roof of the nouth; and (3)
conbination of (1) and (2). The subj ects ware asked to read
a test passage and to nmake spontaneous renarks under the 4

condi ti ons not ed.

Incondition (3), though speech was intelligible, speech
of nmobst subjects were very di sorgani zed. Subj ects had diffi-
culty in controlling their Iip novenents in condition (2),
resulting in msarticulatlon of /p/,/bl, /m, /[f] and /Vv/.

Dfficulty in producing satisfactory/s,z/, /t,d/ and striking
of /I/ was noted. Pitch and nasality were affected
variations in articulation/alongwth vowel in condition (1).
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Thus, it appears for vowel production auditory feedback is
| nportant whil e nost consonant production depend on tactile

f eedback (Ladefoged, 1967).

The results of above two studies do not agree regarding
t he speech perfornmance under anest hesi a. The intelligible
speech even with | ocal anesthesia nmay be reasoned out, that a
alight shift inthe place of articulation may still result in

correct acoustic results (Sussnman, 1970).

A study was conducted (Burke, 1975) to denonstrate any
substantial relationship between del ayed auditory feedback
(CM) susceptibility and selected auditory perceptual and oral

sensory ability.

Subjects with high and | ow susceptibility to DAF were
chosen and tested for their dependence on auditory or oral
sensory feedback. Audi t ory maski ng, whi spering and | ocal
anest hesi a were used separately and in conbi nation to achi eve
a reduction in one or nore feedback channel s. subj ects were
tested for their ability in oral diadokokinesis rate and oral

st ereognpsi s under oral anesthesia.

Resul t s obtai ned reveal ed that reduction of either audi-
tory or oro sensory feedback had no differential effect on

speakers with high and | ow susceptibility to DAF

More studies taking several variables may aid in better
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under st andi ng of speech producti on tasks under |ocal anesthe-
sia, so that such a techni que can be used to study the effect

of feedback on speech production with nore certainty.

(b) Nerve bl ock anest hesi a: Anesthetization of the oral

cavity through nerve bl ock injection has becone a fairly
common technique in assessing the significance of tactile-

ki nest hetic feedback during speech.

MO osky®°(1950, 1958) was the first to use this technique
for studying the speech producti on. He reported that nost

articul atory changes were of the substitution type.

(1) R ngel and Steer (1963) studied the effect of nerve bl ock
anest hesi a al one and in conbination with wi de band noi se on
thirteen normal subjects. A significant increase in average
peak | evel of speech was noticed in both conditions in all that
thirteen nornmal subjects. Phonation-tinme ratio i ncreased
significantly. Articul ation was nost severely affected by
nerve bl ock anesthesia or in conbination wth rmaski ng noi se.
Maj or type of msarticulation was distortion. The difference
i n mean syl | abl e duration between nerve-bl ock condition and
control and topical anesthesia condition was found to be very

| arge, but they were not statistically significant.

Spect rogram anal ysi s and phonetic transcription of the

wor ds spoken with and w thout nerve-block injection was
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studied by Scott and Ringel (1971a). Two nornmal adult nales
were required to produce 2 bisyllable words fromCl D auditory
teat W1 with and w thout nerve-block injection.

The result revealed that articulation of stop consonants
wader experimental condition was characterized by (1) re-
tracted place of closure for /t, d, k, g/; (ii) upper lip
Inactivity for /p, b/; and (iii) the affricated rel ease of
voi cel ess syllable-initial stops.

Al nmost total |oss of retroflexion was noticedin/v/ ;
| w/ characterized by deiabiallzation was noticed i n consonant
producti on.

Fricatives ware noticed to retain their manner of pro-
duction.  The production was characterized by |ess close con-
striction and a retracted place of constriction. The spec-
trogramreveal ed that the high frequency energy sequence of
A/ was considerably di mnished in experinental condition.

Vowel s needing | abial noverments were altered during ex-
perimental condition. A alight tendency toward a nore
neutral vocal tract configuration during vowel production was
noti ced. Nasal ity was not found to be altered.

(3) putman and Ringel (1972) studied the role of sensory
feedback in the lip by using a conbination of anesthesia and
photography.  An adult fenale with normal speech and oral
structure was the subject of the study. Anesthetization was
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by bilateral infra orbital and mandi bular injection to the
trigemnal nerve branches. The effect of labial sensory

deprivation on articulation of /p/, /b/ and/m ininitial
position of nonosyl | able words were studied.

The findings of the study were: (1) during experinenta
condition, lip novement was |ess accurate and | ess extensive;
(2) bilabial consonants appeared unilabial and inconplete
closure for / p/ was seen in/sp/ clusters. Aqualitative
anal ysis reveal ed that during anesthesia lack of accurate
monitoring of the intra buccal air pressurein/p/ resulted
infricative sound. But this change was not seen in/hb/ or
Im with/m being least effected.  Anticipatory |ip rounding
was noted in clusters like/pr/ and /br/. in the manner of
production of a single initial /p/, /bl or /m under anesthe-
sia no major changes were noticed.  This may be due to the
passive motor systemin which the lower [ip is noved up and
down fromthe upper lip by the novement of the mandi bl e which
Is unaffected by anesthesia.  The novenent of nandibleis
believed to be nonitored by tenporo-nandibular joints.

Articulation and stress/juncture production has been
studi ed under oral anesthesia and maski ng noi se (Gammon et al,
1971). The study consisted of three experinental conditions -
(1) auditory masking binaurally with wi de band noise at 110 dB
SPL; (2) tactile nerve-block anesthesia; and (3) conbination
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of (1) and (2)along wth a control condition. Ei ght
col | ege students of whomfour were aware of the experinenta
desi gn and purpose, and four who were naive served as sub-
jects. The subjects were required to read 30 paired senten-
ces and a prose paragraph.

The anal ysis of the results reveal ed that in none of the
three conditions were the stress and juncture disrupted.
consonants suffered more in condition (2) and (3) thanin (1)
as inearlier studies. Fricatives requiring precise opening
for turbul ance, were nore often msarticul ated than pl osi ves.
Feedback regarding articul atory shape, area of contact and
pressure of contact (sad pressure of contact) appeared to be
I nportant in consonant production.

EMG activity of facial nuscles during speech was found
in 10 normal adults with and without trigem nal nerve bl ock.
Patients with trigemnal neuralgia were also included in the
study. The EMGwas recorded for thembefore and after the
bl ockade of the gasserion ganglion. NOperceptible diffe-
rence in speech was found in subjects before anesthetization
and after anesthetization (anesthetization of both unilateral
and bilateral nature). The nmost consistent finding was a
general increase in the amount of pre speech and background
activity as well as in particular the amount of articulatory
activity.  The EMC changes observed after bl ocking of the
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afferent activity in the trigemnal nerve may be accounted
for by a disturbed positional sense. To conpensate for
this disturbance, the control of articulatory activity which
I's not normally conscious, nmay be referred to a higher |evel
of central nervous system  Such a nore conscious control

m ght explain the overshooting of muscle activation (Leander-
son and Persson, 1972).

Horii et al (1973) studied the acoustic characteristics
of the speech produced wi thout oral sensation. An young
adul t, the subject of the study, was asked to read a passage
for 85 seconds before and after anesthetization.  Sensation

was el i m nat ed by nerve bl ocki nj ecti ons.

Anal ysi s of speech produced wi thout oral sensation re-
vealed (1) reduction of natural frequency spectral conponents
(2) some tenporal disorganization (decreased rate of utte-
rance and prol ongation of voice syllabic nuclei) and (3) a
hi gher and nore variabl e fundanental frequency.

Changes inintra oral air pressure and consonant dura-
tion in subjects with sensory deprivation due to anesthesia
was studied by Prosek and House (1975).  Four young adults
with normal speech and intact oral structures were asked to
read 20 bisyllabic words, first inisolation and then in
sentences. Alist of 13 sentences were also read which
provided a wide variety of allophonic variation of the stop
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consonants under study. The findings of the study were that,
the characteristic carriage of the tongue shifted posteriorly,
the rate of speech was slower and msarticulation of conso-
nants were present in anesthesia condition. Inaddition, the
consonants were produced with slightly greater intra oral air
pressure.

Putnam and Ringel (1976) used cine radi ography to study
t he behavior of the Iips, tongue and mandi ble in 2 subjects
tal king normal Iy and under the influence of trigemnal nerve
bl ock anesthesia. The speech sanpl e consisted of isolated
words and sentences.  Frane by frame measurenents of lip
protrusion, tongue position and jaw placenent were taken from
the filmdata for selected stops, glides, fricatives and
vowel s in the speech sanple.

Compari son of these measurenents between the nornal and
nerve bl ock conditions reveal ed the fol |l ow ng changes. In
nerve bl ock data (1) reduction in context appropriate [ip protru-
sion and | oss of precision in lip closure activity which was
more noticeable for the upper than the lower lip; (2) are-
duction in the precision of tongue articulation particularly
on contacts for |ingua-alveolar and |ingua-velar consonants,
apical retroflexion on glides and steady state postures for
| i ngua-pal atal fricatives and vowel s and (3) noticeable alte-
rations in inferior and superior jaw position which symetri -
cally close to the maxilla for bilabial consonant closure and
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often reduced or extended in excursion for vowels and ot her
consonant s.

Studies so far reviewed on oral sensory deprivation re-
veal s the inportance of oral sensation in speech production.
Al'l the studies reveal that anesthetization his nmaxi numdis-
ruptive influence on consonant production. Stops and fri-
cative production were nost effected. Loss of retroflexion
in/r/ production was noticed with conplete omssion of sone-
times. Mst of the studied used very small nunber of sub-
jects. One of the mgjor criticisns has been that anest he-
tization may al so have inpaired notor nerves due to their
proximty to the sensory nerve. Mdtor disturbance was not
studied in any of the studies (Locke, 1960). However, Scott
and Ringel (1971b) conpared the speech sanpl es obtained from
individuals with motor disability and individuals with sensory
disruption due to anesthesia. The subjects consisted of six
dysarthric adults and two normal adults with nerve bl ock
anesthesia.  Subjects read 11 spondee words.  Phonetic
transcription and w de band spectrogramanal ysis reveal ed
several differences between the two groups. The authors
concl uded that notor and sensory dysfunctions result in a
variety of defective articulatory patterns. |f investigators
had tested the oral sensory perception of the dysarthric
group better conclusions coul d be reached.

Sieget et al (1977) studied the speech of a single adult
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tal ker whose oral cavity was anestheti zed. Ef fect of task
variabl es on speech after desenaltlzation was studied.
Subject's performance in oral stereognostic test, diadokoki-
netic task, speech tasks in famliar and unfamliar |anguage
were tested before and after the anesthetization.

| n di adokoki netic tasks, the rate of response was |ower
after the anesthesia than before anesthesia.  The subject's
perfornmance on oral stereognostic test was errorless before
t he anesthetization, but the subject could not detect the
presence of formin her nouth after sensory deprivation. On
intelligibility analysis deviation fromintended words was
noticed in speech after the nerve block.  Smallest percentage
of errors for two syllable words and greatest percentage of
errors for conplex passage was noticed on analysis of articu-
| ation of famliar words. Anal ysis of subject's performance
on unfamliar words after nerve block injection reveal ed that

imtation had deteriorated.

The effect of sensory deprivation on oral stereognostic
ability was studied on 30 nornmal subjects (Mason, 1971).
Oral stereognostic score did not appear to be effected by
right unilateral mandibular bl ock anesthesi a. Bi | ateral
mandi bul ar bl ock anesthesia appeared to be critical factor in
breakdown of oral perception

Effects of anesthetization on gross oral functioning
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ware estimted using a test of oral stereognosis on tan
normal subjects. Results indicated a significant increase
i n nunber of errors after anesthetization (Burke, 1975).

Al'l the studies nentioned above agree that the anesthe-
tization of oral structure brings mnimal disruptionin
speech accuracy though gross notor function seens to be de-
finitely affected. Acontrolled study would help one to
find the reason for this unexpected result.

lii)Studies relevant to the nethods used to determne oral
sensory abilities:

a) Measures of oral sensitivity

A nunber of attenpts have been made to device accurate
met hods for evaluating oral sensory functions. The tests
have taken the formof either measurenent of sensory acuity
or sensory discrimnation. Attenpts have been made to re-
| ate these neasures with speech proficiency.

G ossman (1967) used nylon filanents of varying di ameters
toteat oral tactile stimulation. The filaments were ranging
in diameter from0.071 to 0.142 nm  Tactile stimlation of
various oral and non oral sites were found out. The subjects
of the study were two men and four wonen ranging in age from
35t0 40 years. The oral sites of tactile stinulation were
I ncesive papilla, the dorsal surface of the tongue tip, and
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upper and | ower |ips. Al were tested in the mdline.

Two extra oral sites were al so chosen. The fil anent was

pl aced on the test site and a 'just noticeabl e bend' of the
filament was achi eved by contact with the test surface.

| medi ately the subject was questioned as to whether he felt
it or not. The question was al so asked wit hout touching the
site. The results denonstrated that the upper |ip was signi-
ficantly nore sensitive than any of the other sites. The

| ower |ip and tongue did not differ. However, they were
significantly nore sensitive than the other oral and extra

oral sites.

Anot her test for oral sensory acuity is tactile acuity.
It has been operationally defined as the ability to detect a
groove engraved on a snooth plastic piece. Normal acuity
was found to be 1.5 m|. The test for kinesthetic pattern
recognition requires the subject to first trace a pattern cut
into a plastic piece with the tongue. Subsequently, he is
asked to point to the picture of the pattern he traced. |t
was found that normal and dysarthric coul d be successfully
differentiated using these two tests (Rutherford and McCal I,
1967; MCall, 1969).

St udi es have been conducted to evaluate the ability of
oral cavity to assess the object size and hol e si ze. Del | ow

et al (1970) investigated the oral assessnent of plastic
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cylinder size and found that subjects made errors of over-
estimati on which were significantly greater than those pro-

duced by manual conparison al one.

Subject's ability to assess the size of holes of various
di aneter was studi ed by asking the subject to match the intra-
orally presented hole with visual display. The result was in
agreenent with previous study, that incorrect judgenent was
predomnantly in the direction of overestination (La Pointe

et al, 1973).

WIllianms and La Pointe (1914) devised an instrunment and
procedure for neasuring discrimnation of snmall deviation from
the vertical and horizontal orientation of a groove engraved
I n plastic disc. The instrunent was designed so that the disc
wi th groove engraved could be rotated to change the orientation
of groove relative to a horizontal or vertical plane. The
subjects were required to nake judgenents of the groove's

angul ar relationship to the vertical and horizontal axes.

Ten nal es and ten fenal es were blindfol ded and instructed
to explore the groove with the tongue and report the position
of groove as (1) vertical, (2) horizontal, or (3) angledto
right of vertical, or (4) angled to left of vertical. Results
i ndicated no significant difference in nunber of errors nade
by mal es and fenal es. When response to the left of the ver-

tical plane was conpared with those of right of plane no
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significant difference was found. Subj ects perforned better

i n horizontal plane than vertical plane condition.

R ngel and Fl echer (1967) tested twentyfour nornal adults
for ability in texture discrimnation. Si x pieces of cloth
varying in coarseness fornmed the stimilus materi al. The oral
spatio-tenporal discrimnation ability was hypot hesi zed to be
related to textural discrimnation. The subj ect was pre-
sented with a standard stinmulus and its nunber was i nforned.
Then he was presented i n randomorder a series of 'variable'
stinmul us, above and bel ow t he val ue of t he standard. t he
subj ect was then instructed to assign a nunerical val ue which
expressed its proportional relationship to the standard. The
subj ect was blindfol ded t hroughout the experinental session.
The stimuli were presented to selected oral and extra oral
structures. The results suggest characteristic patterns of
response for the structures evaluated in relation to the tex-

ture of the stinmuli.

Ringel et al (1967) tested thirty nornmal adults to deter-
m ne normal mandi bul ar ki nest hetic DL. The change i n mandi -
bul ar positioni ng whi ch was necessary for the perception of
such changes is termed nmandi bul ar ki nesthesia difference |inen.
The mandi bul ar positioning were nmeasured using the vernier
cal i pers. The results reveal ed that as the size of the oral

aperture increased proportionately snaller difference |inen
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wer e noti ced.

These tests used for oral sensitivity, so far, revea
that there is a need for nore research regarding their rela-
tion to speech production before they can be used as clinical
tools. Qher than the tests described above, there are
teats for nmeasuring vlbrotactile sensation and two point dis-
crimnation which are nore w dely used when conpared to ot her
tests for oral sensitivity eval uation.

Oal vlibrotactile sensation is a nore accurate neasure
of oral sensation and is used to differentiate normals and
abnormal speakers. The measurement nmade is vibrotactile
t hreshol d. G ossman (1970) has noted that vibratory stinul
share sane central nervous system pathway as touch and invol ve
hi gh level perceptual judgenents akin to speech. CGeldard
(1940) was the first investigator to demonstrate that vibro-
tactile stinuli could be used successfully to assess central
and peripheral tactile processes. (Oal vibrotactile sensiti-
vity of functional msarticulation subjects was found to be
significantly less than nornmal (Pucci, 1972; and Tel ague,
1973).

St udi es have been conducted by varying several variables
in vibrotactile threshold neasurenent. Pucci and Hall (1971)
obtained vl brotactile thresholds for five male and five fenale
adults.  Threshol ds were established by the psychophysi ol ogi cal
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met hod adjustnent. Each subject was tested on two oral
structures and two non oral structures.  Threshol d obtained
on the tip of tongue were conpared with those obtained on the
pal mar surface. Results indicate that there is a statisti-
cally significant difference in threshold for the tongue and
pal mar surface while the tip shows no significant difference
for the frequencies tested.

The ether variable that was studied was the frequency.
Tel age, Fucci and Arnst (1972) attenpted to provide normative
data regarding the Vibrotactile sensitivity of the tongue far
110 normal adult speakers at 200 and 400 Hz.  The range of
frequenci es to which the tongue was nost sensitive was selected
(Fucci, 1972). Threshold for all speakers were obtained at
200 Hz to 400 HZ using nethod of limts (Hall 96 et al, 1972).
Conparison of threshold at the test frequencies showed a | ower
mean sensitivity at 400 Hz than 200 Hz.  The | owest vi bro-
tactile threshold for the tongue were obtained in the range
bet ween 300 and 400 Hz.

Fucci et al (1977) studied oral sensory changes in sub-
jects speaking with disrupted auditory feedback. Thirty
normal adults were the subjects of the study. Lingual vibro-
tactile threshold was used to assess quantitatively the
Changes in oral sensory function.  Threshold at frequencies
125, 250 and 500 Hz were obtained fromlingual doraum Audi-
tory maski ng was given while measuring the lingual vibrotactile
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threshold.  The anal ysis of the results showed no effect of
audi tory maski ng on lingual sensory ability.

The conpl exity of the instrument used to measure vibro-
tactile sensitivity makes it difficult for one touseit in
determning oral sensory function. Another test, whichis
sinpler than vibrotactile measurement, is the two point dis-
crimnation test.

Classically, the threshold of two point discrimnation
has bean the index of tactile spatial discrimnation. The
two point discrimnation |imen is neasured as the snallest
separation of two points that can be perceived as two points
rather than one.  This neasure is considered to be an index
of a basic discrimnatory process (Ruch, 1951). This test
has been used to differentiate normal and defective speakers
(Rutherford and McCal I, 1967). studies in two point discri-
m nation have revealed that in nornmals it varies fromone oral
site to another. MGCall and Mrgan (1971) designed a study
to investigate bilateral symmetry in 2 point [inen on tongue
Margin on both left and right sides. The subjects of the
study were twenty-five adults. Mdified vernier caliper was
used to determne threshold of 2 point discrimnation. Varia-
tion in force and tongue dryness were controlled.  Subjects
wer e asked to acknow edge perception of two points only when
both stimuli were definitely separate and point like. A
statistically significant difference in [inmen val ue between
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right and left margins of the tongue was evident. This study
Is in agreement with other studies in demonstrating the fact
that, asymretry on right and | eft sides of selected oral
structures exists (Lass and Park, 1973; Lass et al, 1972;
Ringel and Ewanowski, 1965; Hanlkln and Banks, 1967). These
i nvestigators concluded that the tip of the tongue was nost

sensitive.

Controversial findings were reported by McNutt (1975).
He conpared the two point discrimnation ability in adults to
that of children and found that unlike children, adults showed
no significant difference between right and left nargins of
tongue. He also found that some of the adults showed signifi-
cantly smaller [imens on right side of the tongue and sone
showed significatly smaller line on |eft side of the tongue.
The investigators attributed difference between adults and
children to differential devel opment of central nervous system

Wth the studies reviewed above it is difficult to arrive
at any conclusive statement regarding the relation of speech
proficiency with the test scares. More systematic studies
are needed with speech defectives before it can be enployed in
the battery at other testa.

(b) Measures of oral stereognosis: These measures deal wth

the ability of the oral cavity to recognize and discrimnate
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the formof objects by means of a sense of touch. Measur es
of oral stereognosis have taken two forma, oral formrecogni-
tion test and oral formdiscrimnation test.

Qal formrecognition test:

This is one of the nost popularly used teat in nmeasuring
oral stereognosis. The test forns consist of three dinen-
sional geonetric plastic forns. In the test procedures, one
format atime is placed in the oral cavity of the subject.
Gare is taken not to allowthe subject to see the form The
subject is then asked to identify the formkept in his nouth
froma set of visually presented forns or their pictures.

Several sets of forns, each set varying in nunber, shape
and si ze, have been devel oped. Three of the nost comon ones
are: (1) Twenty form devel oped at National Institute of
Dental Research - NIDR (Shelton et al, 1967). (2) Five three-
di mensi onal forns produced by the Speech and Hearing Cinic of
Pensyl vania State University and NDR (MDonald and Aungst,
1967). (3) Sixteen fornms in Nuttall test of oral stereognosia
( Thonpson, 1970).

A standard oral stereognostic test was devel oped by
Shelton et al (1967). The stinmuli were twenty plastic forns
fixed on a handl e. Some were geonetric and others irregul ar
presenting a range of difficulty. The forms are comonly
called as N DR-20.
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The oral formrecognition teat has been admnistered to
pat hol ogi ¢ group, msarticulators, stutterers and cerebral -
pal sied and was found effective in differentiating than on

t he basis of performance (Mser, 1967).

Cass (1966) studied the effect of variation in size of
stinuli. The six geonetric forne varied in size from1/8"
to 1/2" in maxi numhi ght and wi dth dimensions.  The findings
i ndicated that sizes 1/4", 3/16" and 1/8" were increasingly
difficult to identify and needed nore time.  Significant
effect on performance was not noticed for size above 1/4".
Time required did not vary much for different pathol ogic

groups.

WIlliamand La Pointe (1971) studied the variables re-
lated to formsuch as formsize and thickness, and ot her
variabl es such as age, sex, education and tine required for
identification affecting oral formrecognition. Twelve teat
forns varying in shape and each shape varying in 8 different
sizes were chosen for the study. The subject of the study
were grouped into different age levels ranging from 20-29 yrs.
30-39 yrs, 40-49 yrs and 50-59 yrs.  The results reveal ed
that a hierarchy of difficulty for shape existed. There was
no linear relationship between the size of the stimuli and
the performance. But the too smallest in size were found to
be the nost difficult to identify. Age levels were suggested
as an inmportant variable in the performance on the oral fora
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recognition task. Sex and education were not found to be
significant variables. An inverse relationship was found
between the time taken for identification and scores obtai ned.

Anot her study was conducted (Lapointe and Wi ans,
1971) to find the effect of three attachment condition upon
the oral sensory scores. They studied the performance with
stainless steel orthodontic wire attachnment, nylon monofila-
ment |ine attachment and no attachnent and found that stain-
| ess steel wire was nost effective attachnent. However the
difference in performance with three different attachment were
not significant, although, no attachnent condition brought
about poorest response.

Subj ect's performance on separate testa of oral stereog-
nosi s has been evaluated. Thonpson (1970); Torrans and
Beasl ey (1975) found that five forns devel oped by Pennsyl vani a
State University was the nmost difficult, followed by N DR-20
and then Nuttall teat. Relationships between oral formre-
cognition test and lingual touch sensitivity has been studied.
Twentyfive adults were admnistered the following tests: (1)
Ten formtest of oral stereognosis; (2) Test of |ight touch;
and (3) Two point discrimnationtest. The results showed
no significant relationship among the three neasures (WIIiam
and Lapointe, 1971).

Thonpson (1970) conpared the perfornance on t he oral
stereognostic and articulation tests under conditions of
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positive relationship between articulation and oral stereog-
nostic skills. Fewer errors on oral stereognostic test but
mare articulation errors were observed on placenent of palata
shi el d.

Fitch et al (1975) conducted a study to find the rela-
tionship between |ingual motor performance and oral form
i dentification. Oral formrecognition task was adm nistered
to young adults.  To evaluate |ingual nmotor performnce,
handl e that could be lingually manipul ated was nounted so that
excursion and strength of novenent coul d be cal | berat ed.
Li ngual motor perfornmance was noted for 15 seconds.  The
correlation obtained was not statistically significant.
Therefore authors conclude that no conclusive statement can be
made.

Canetta (1977) investigated the decrease in oral percep-
tion ability with Increasing age.  Subjects ranging in age
from20 to 70 years were chosen. Oal formdiscrimnation
test was admnistered.  The mean scores indicated a gradua
decline in the performance but no significant difference bet-
ween any two age groups between 20-60 years was found.  Signi-
ficant decrement between each of younger age group and sub-
jects intheir 70's was noticed.  Subjects in their 60's did
not deviate significantly fromperformance |evel of young
adults.  Therefore it was concluded that no appreciable
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decline of oral perception was found until the subject reaches
70 years of age.

The results of various studies enploying these tests
have been inconsistent.  Such tests have sonetines failed to
differentiate normals fromarticul ation defectives. Ringel
et al (1968) felt that the reason could be due to the inter-
sensory nature of the oral formrecognition task. Hence they
elimnated the participation of the visual channel by devel op-
ing the oral formdiscrimnation test.

Oal formdiscrimnation test:

Thi s was devel oped by Ringel et al (1968). The teat
stimuli consisted of 10 fornms, representing a w de range of
itemdifficulty and confusability. This was selected from
NIDR-20 forns.  These forns were categorized into 4 geone-
tric groups - triangular, rectangular, oval and binconcave.
The pairing of the forms resulted in "within class' and 'bet-
ween class' stimulus pairs. Inall, 55 formpairs were used
alongwith 10 pairs selected randomy for reliability check.
The subject was required to tell if apair of stimuli is same
or different when placed consecutively in nmouth.

This test was admnistered to twenty normal speaking and
twentyseven functional msarticulation adult subjects. The
|atter group was further divided into mld and noderate m s-
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articulators. The results revealed that the msarticulation
group as a whole made nore errors to a significant degree

than normals. Significant differences in performance between
ml|d and noderate msarticulation group was noted with latter

group faring poor.

Variabl es affecting oral formdiscrimnation scores have
been studied. Lass et al (1972) conducted four experinents
with normal adults to determne the effect of several varia-
bles on oral formdiscrrimnation test. They concluded that:
(1) subject's oral formdiscrimnation skills did not inprove
with sinple repetition of the test. (2) Significant effect
on performnce was not noticed when feedback infornmation con-
cerning the correctness of the subject's responses were given.
(3) The scores were not affected by the presence or absence
of handles. (4) The location of the forms inthe oral cavity
i.e. in front or back of the nouth, affected the scores, when
the forns were placed on the tongue tip fewer errors were

made.

WIlians and Lapointe (1972) conducted experinent to ex-
plore the relationship between the oral formrecognition
interdental thickness discrimnation andinter dental weight
discrimnation. For interdental discrimnation, the subject
had to make 'same’ or 'different' judgenents for a series of
bl ocks which were presented in pairs, one at atime, between
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the upper and lower central incisors. Tor thickness varia-
tion discrimnation, a standard bl ock and anot her bl ock
which varied in thickness was presented. Simlarly the

bl ocks, standard and another wth varying wei ght were used
for weight discrimnation. Scores were obtained for oral
recognition task. NOsignificant relationship were found
between oral formrecognition and interdental thickness dis-
crimnation or between interdental thickness discrimnation

and interdental weight discrimnation

Thirty normal adults were tested to find the effect of
menory on performance of oral formdiscrimnation task. Lass
and clay (1971) admnistered oral formdiscrimnation test to
their subjects under two conditions - (1) No delay condition
where the pair to be discrimnated was placed sinul taneously
intheoral cavity; and (2) Delay condition where an inter-
val of 5 seconds was al | owed between successive presentation
of the two fornms. The investigators did not inpose any tine
limt on the exploration of each form  Better performnce
| a delay condition was noted.  Exploration of the formin
the mdline did not seempossible when the forns were placed
in the nouth simltaneously.

I n another study (Yairi and Canness, 1975) sixty

nornmal fenal e adults were grouped into 30 each and adm ni s-

(Gal FormDiscrimnation)
tered the OFD /test. The presentation of formto one group
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was one at atime with 5 seconds interval and for another
group forms were presented simltaneously.  The exploration
time was limted to 7 seconds. The result of the study was
in agreement with the previous study (Lass and Oay, 1971),
In addition to this, they observed that sinultaneous presen-
tation resulted in nore between class errors than within
class errors while the converse was observed in the group
who were given successive presentation. Thus, the norna
speaki ng subj ects t o whomforms we r e presented si nul t aneousl y
showed oral stereognostic response pattern simlar to articu-
| atory defective speakers.

The smal | er nunber of studies in each aspect limt any
generalization. Therefore there is a need for nore evidences
to be obtained to nake generalization of the above findings.
Further, nore variables have to be evaluated for their effect
on oral formdiscrimnation score. Informations are yet to
be obtained to find the effect of speech training on oral
formdiscrimnation score and vice versa. Studies on these
woul d add to the information available on oral formdiscri-

m nat i on.

Il Studies with children serving as subjects:

1) Studies with pathologic group: As discussed earlier

under the subheading of adult group, this category also con-
stitutes the study with pathol ogical group diagnosed as
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havi ng organic etiology (sensory-notor pathology and oral -
structural changes) and pat hol ogi cal group di agnosed as

havi ng functional disorder.

a) Studies with cases diagnosed as having organi ¢ pathol ogy:

These pathol ogies are usually the congenital sensory
nmot or type and studi es have been reported as single case study
reports. However, Rutherford and McCall (1967) conducted a
study on a group of seventeen cerebral palsied subjects.

El even youngesters were matched for nmental age and acted as
controls. They admnistered a series of five tests of oro-
facial sensation and perception. Tactile acuity was tested
through the subject's ability to detect a groove engraved on
the smooth surface of a plastic plate. The depth of the
groove ranged from0.5 ml to ml| in steps of 0.5 m| each.
The pl ates were passed in randomorder over the tongue tip
or the finger tip and the threshold for tactile acuity was
defined as the groove depth which can be detected on 50%of
trials.

Tactile localization was tested by touching the subject
twice in rapid succession. Then he was asked whet her he
was touched at the sanme or different points.

Tactile pattern recognition was assessed by tracing a
series of geonetric designs on the dorsumof the tongue with
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a blunt plastic stylus. the subject was then shown a series
of simlar designs, one of which he was to pick out, the one

made on hi s tongue.

Ki nesthetic pattern recognition was tested using a
pattern cut out of a plastic piece. The subject was asked
to trace the pattern with hie tongue. Then the subject was
shown aseri es of pi cturesout of whichhehadtopickout
the pattern he had traced.

Two-poi nt discrimnation was studied by using a nodified
caliper. By enploying the mninmal change, threshold was
Measured by averagi ng three ascending and three descending
trials utilizing increments of 0.25 in. The results reveal ed
that the cerebral palsied group performed significantly poorer
than normal group inonly three tasks, i.e., tactile acuity,
ki nesthetic pattern recognition and two-point discrimnation
At hetoi ds and the controls showed significantly better perfor-
mance than spastics on kinesthetic pattern recognition test.
However, no significant differences were found between at he-
toid and normal s.

Bl ooner (1967) and Chase (1967) in their independent
studies identified two girls with congenital sensory pathol ogy
who had simlar natal and prenatal history. Sucking and
swal lowing difficulties along with drooling was present in
i nfancy. Cl unsi nessinfinenmovenentsandprobl emi ncoor -
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dination were reported.  However devel opmental m | estones

were reported nornmal .

In Bloomer's (1967) case study, neurol ogical evaluation
reveal ed speech problem which was attributed to the nuscul ar
i ncoordination of oral structures especially the tongue. No
ot her neurol ogi cal disturbance was noticed. The case was
di agnosed as having cranial nerve pal sy with weakness of the
muscl es of the tongue, jaw and pharynx when she was ei ght
years of age. Even after intensive speech therapy her speech
renai ned al most conpletely unintelligible. Frequent substi -
tutions and om ssions of the sounds were noticed. Dfficulty
I n coordinating phonatory and artlcul atory movements were al so
report ed.

An oral etereognostic test admnistered to the subject
at ten years of age revealed that the subject was not able to
di stingui sh even the nmost dissimlar plastic forms. Abnor nal
di adokoki netic rate was observed.  The case was diagnosed as
havi ng oral astereognosis and dysdi odokoki nesi s.

Chase (1967) reported the findings of the case exam ned
for neurological deficit at seventeen years of age. The
exam nation reveal ed absence of corneal reflex and absence of
paininthe oral cavity. Protrusion and |ateral tongue
nmovenents and al so coordi nated novenents of the oral structures
wereinpaired. snell andtastesensationswerenormal but
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gag reflex was absent. sensory exam nation reveal ed narked
inmpairment in |ocalization of point stinulation and two-point
discrimnation en the face and |ips, though normal on the
extremties. Manual stereognosi s was narkedly inpaired.
Though general notor ability was within normal limts yet
when vi sual feedback was elimnated a marked inpairment was
obser ved. Even after speech therapy the subject's speech
was limted to the production of vowels.  Speechintelligi-
bility remined mninal.

Simlar findings were reported by Rootes and MN el age
(1967) who studied a sixteen year old girl wth inpairment
In sonmesthetic perception and notor function.  They adm nis-
tered a series of tests of speech perception and producti on.
Wi | e her speech was alnost unintelligible, she did not have
any difficulty in apprehending speech produced by others.
However, theanmount of muscle activity on speech production
task was conparable to the nornmal subject. Coordinating
voi cing and upper articulatory actions were found to be diffi-
cult for the subject.

Fromthe studies reviewed here, we learn that inpairnent
of conplex sensory information processing at such an early
age inplies that notor gesture patterns will belearned in a
manner reflecting the [imtations in sensory representation
of nmovenment patterns.
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Children with cleft [ip or palate come under the group
of those with oral structural changes. They present asy-
metry in nmaxillary archform abnornmalities in tongue posture
and abnormal communication with nasal cavity. Also the
aspects discussed under the subheading of adults can be ex-
pected to function in children. Therefore to find out if
any oral sensory deficit exists in children Mason (1967) and
Pressel and Hochberg (1974) tested children with cleft lip
and/ or pal ate.

Mason (1967) tested fortytwo children and adults with
cleft palate in isolation or in conbination with cleft lip
for their ability in oral stereognosis. The subject's age
ranged fromsix to fortyfive years. sene wore prosthetic
ai ds and sone were post-surgical subjects. In case where
prosthesis was used, they were tested with and w thout pros-
thetic aid. Twenty geometric shape plastic pieces nounted
en a handl e fornmed the test stinuli. subjects were admnis-
tered the test of oral formrecognition. Notimelimt was
i nposed for the subject to explore the formin his nouth,

The results reveal ed no perceptual deficit within the
cleft lip and pal ate population.  Tissue manipul ation during
surgery and al so the prosthesis did not appear to affect oral
stereognostic scores.  Mason concl uded that congenital ano-
mal y was not acconpani ed by a congenital sensory inpairment
of oral area. Simlar findings were reported by Pressel and
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Hechberg (1974) when they used oral formdiscrimnation test
to evaluate oral stereognosis. Sixty surgically repaired
cleft palate children were conpared with sixty non-cleft
palate children in their study. However, controvertial re-
ports have been presented by Andrews (1973) in subjects
ranging in age fromsix to twentynine years of age.

The heterogenous nature of these subjects makes it
difficult to conpare the studies. Further research with
more controlled variables are to be conducted before com ng

to any concl usion.

b) Studies with cases diagnosed as functional disorders:

In the two disorders, stuttering and msarticul ation,
general Iy considered as functional disorders with oral sensory
di sturbance, children with stuttering have not been studied
for reasons unknown. Mst of the findings reported were on
t he performance of children with msarticulation on an oral
st ereognostic test.

Ringel et al (1970) described the application of oral
formdiscrimnation test to children with various degrees of
msarticulation. Sixty children wth so called functional
msarticulation constituted experiental group of this study.
Al'l were receiving speech therapy. Degrees of msarticul a-
tion ranged fromm|ld, noderate to severe. A control group
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of sixty normal children were selected to parallel the expe-
rimental group in age and sex.

The data obtained fromthe 120 children were conpared
to data contributed by adults in the earlier study (R ngel
Burk and Scott, 1968). (1) In general, it was shown that
subjects with articulatory defect made nmore errors on the
oral formdiscrimnation task than did the subject with
normal speech patterns. (2) Furthernore, there was a clear
tendency for errors to increase as a function of severity of
articulation defect. (3) It also revealed that children had
more difficulties than adults with the discrimnation task.

In order to find whether the normal speakers and indivi-
duals with functional speech disorder vary consistently in
their general performance Ievels on the oral stereognostic,
Fucci and Robertson (1971) tested ten normal speakers and ten
msarticulators.  Articulation-defect group had no gross ab-
normality of oral structures and no history of sensory notor
deficit. The test of oral stereognosis using the forns
devel oped by NI DR was adm ni stered.

Normal speakers and individuals with functional speech
disorders in this study vary consistently in general perfor-
mance level s on oral etereognostic task. \hat appeared to
be nost inportant is that the subjects considered to have
functional msartlculation made fewer and proportionately
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different types of correct response in tasks of oral stereog-
nosi s than were made by ten normal speakers. These findings
suggest the term 'functional' may not be appropriate for
peopl e having articul ation disorder auch as those found in
thia experinent.

Summors, Cox and West (1972) studied the perfornance of
seventy children with three degrees of articulation profici-
ency in an oral formdiscrimnation task. Each group of
thirtyfive children included subjects with superior articu-
| ation, subjects with deviant articulation and subjects with
articulation defect.  Their findings are in agreement wth
that of Ringel et al (1970). The superior articulation
group had significantly batter scores than the deviant or
defective articulation group.

Li ngual vibrotactile threshold of thirty normal articu-
| ation children was conpared with a group of thirty msarti-
culation children (Kelly, 1977). Al the children had
normal hearing with no history of neuro-notor or neuro-sensory
di sturbance. Msarticulations were analyzed in terns of
distinctive features. Tenplin Darley Diagnostic Test of
Articulation was used to determne phonem c scores. Lingua
sensitivity was determned on the anterior mdline region of
the dorsal surface of the tongue at 125, 250 and 500 Hz.

The conclusion that was arrived at was that Iingual
sensitivity is significantly reduced in children with m s-
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articulation. However, this reduced sensitivity did not
appear to be related to articulatory phonemc test scores or
to the pattern of distinctive feature errors made by these
children.  The findings of the present study are in agree-
ment with the findings of the study with adults (Fucci,
1972).

Studies reviewed so far give the infornation about per-
formance of msarticalation group as an entity in oral stereo-
gnostic test. MNutt (1977), therefore, designed a study
to evaluate the performance of different articul ation defec-
tive group (in terms of sounds msarticulated) on the oral
stereognostic test. He tested the hypothesis that specific
perceptual and motor difficulties exist in children who pro-
duce different articulatory errors. The subjects included
in the study werefifteennormal children, and fifteen children
wth /R sound msarticulation and fifteen childrenwith/ S/
sound msarticulation. The subjects were admnistered the
tests of (1) two-point discrimnationto measure peripheral
and cortical abilities related to discrimnation process
(Ruch® 1965): (2) oral formdiscrimnation test to measure
pheripheral and central integrating process (Chusid and
McDonal d®® 1967); and (3) oral notor abilities by finding
performance on alternate notion of tongue.

It was found that children who msarticulated /s/ were
found to have conparably normal performance on tasks that
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eval uated different oral sensory abilitiesbat deficientin

oral alternate novenent rate of tongue. Children who m s-
articulated /r/ sound were found to be deficient in both oral
alternate notor response and sensory tasks. \Wen conpared
on other variables, it was found that between class error did
not differentiate msarticulators and normal speakers but
differentiated /S/ and / R/ msartlculation group.

The studies reviewed so far indicate definite distur-
bance in oral sensory perception in those children with
"functional' msarticulation. It is also found that diffe-
rent msarticulation group present differential result. How
ever, nmore controlled studies are to be designed considering
t he aspect of speech therapy, i.e., if themsarticulation
group has undergone speech therapy, and if so, how | ong.
Further oral sensory neasures have to be evaluated in children
with stuttering.

i) Studies with normal group in whom sensory disruption

was artificially induced:

The relative significance of tactile-kinesthetic feed-
back in children who are devel opi ng speech using anestheti za-
tion was studied by Daniloff et al (1977).

Dani | of f, Bishop and Ringel (1977) studied the effect of
acute oral anesthetization on speech of young children.
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Speech was recorded before and during oral anesthetization.
Spectrographi ¢ and perceptual analysis of the speech produced
during sensory deprivation yielded follow ng facts:

1) Children's speech was somewhat nore affected
by sensory deprivation than that of conpara-
bl e adul ts;

2) Consonants and vowel s were equal ly affected
interms of error rate. Apical dental and
ot her abstract consonants were nost strongly
affected; and

3) The ol der children reveal ed a slow ng of
speech rate, an exaggeration of VOT, and
ot her behavi ors whi ch m ght be indicants of
attenpts to conpensate for |oss of oral
sensation.

The results indicate no strong differences between the
children of varying age. The investigators concluded that
It woul d appear likely that once a speech sound is nastered
by Children they display adult Iike notor control patterns
when chal | enged by oral sensory deprivation.

A procedure to alter or elimnate tactile kinesthetic
feedback in children without the use of painful injectionis
yet to be devel oped (Frick, 1964); which may lead to nore
nunber of studies conducted on children.
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1i1) Studies relevant to the methods used in determ ning

oral sensory abilities:

a) Oal sensitivity measures:

Used in children were eral vibrotactile sensation and
two- poi nt discrimnation (Longer, 1974; Kelly, 1977,
McNutt, 197S). Kelly (1977) conpared |ingual vibrotactile
threshold of a group of normal articulation children with
articulation defective children.  Lingual sensitivity was
determned on the anterior region of the dorsal surface of
the tongue at 125, 250 and 500 Hz.  Mean lingual vlbrotactile
threshol d for subjects with defective articulation are seen
to be higher than for normal articulation children for all
test frequencies. This study is in agreenent with the
findings of Longer (1974).

On the teat of two-point discrimnation ability, children
have denonstrated asynmetry on right and left side of the
tongue (Manikin and Banks, 1967; MNutt, 1975).

b) Oral stereognostic Measures:

Studies in children using oral formrecognition test have
tested pathol ogic groups as msarticulators and deaf. Also
t he effect of speech therapy has been studied.

Fucci and Robertson (1971) studied the perfornmance of
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normal andarticul ationdefectivesubjectsonoral formre-
cognition task.  Performance of the subjects were anal yzed
for the effect of several variables. The conclusions drawn

fromtheir studies were;

1) Normal speakers and individuals with 'functional’
speech disorder vary consistently in the general
perfornmance |l evels on the oral stereognostic
t asks;

2) There wers consistent differences inoral tactile
performance both within and between the groups;

3) These differences in oral stereognostic perfor-
mance were larger for structures not in oral
region (eyes, finger tips) than structures in
oral region (tongue tip, tongue blade): and

4) The within class and between cl ass responses
vary w thin and between group subj ects.

Oal formrecognition ability was found in orally trained
deaf children. These children had their training in oral
| anguage fromthe age of two years. Children's ability in
passive (wth tongue stationary) and active (explore with
tongue) lingual recognition of the formwas evaluated.  Deaf
children were better able to identify geometric shapes
passively than their hearing pears, but perforned no better
when exploring the shapes actively.  The investigators reason
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t hat deaf children who are taught orally gave greater atten-
tion to oral speech and they depend on fewer cues (Wiss and
Skal beck, 1975).

Shelton et al (1973) conducted a study to find if better
scores onoral formrecognition resulted in inproved articul a-
tion. But they did not observe reduction of articulation
errors. Ruscello and Lass (1977) admnistered oral form
recognition test before, during and at the end of speech
therapy. No progressive inprovenent across the three testing
period was noticed. But their scores on these tests did
inprove fromfirst to third testing period.

Since the inter-sensory matching task is enbedded in this
test, thetest mght not give reliable results. Thereforeit
w il be better to base the conclusion on the findings of oral

formdiscrimnation test.

Oal FormD scrimnation Test:

Ringel et al (1970) have found that the oral formdis-
crimnation test is effective in differentiating childrenwth
functional msarticulation and normal children.

Mbst of the studies with oral formdiscrimnation test
including Ringel et al (1970) have reveal ed that a nore posi-

tive relationship exists between 'between cl ass' discrinina-
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tion skills and articulation proficiency. Thus, '"wthin
class' and 'between cl ass' conparison task appears to be

eval uating performance at different |evels of discrimnation.
Performance on 'within class' discrimnation appears to be

I ndependent of speech function. Ringel et al (1976) have
suggested further research using the test stimuli classified
as 'between class' pairs.

In the study conducted to test the hypothesis, specific
perceptual and notor differences exist in children who produce
different articulatory errors, between class errors did not
differentiate the children with normal articulation from
children with msarticulation. The 'between class' errors
did, however, differentiate the children withmsarticulation
of /VI fromchildrenwth/s/ msarticulation (MNtt, 1977).

St udi es have been done to find the relationship between
stinulability and oral formdiscrimnation task and they pre-
sent controvertlal reports. Sommors, cox and west (1972)
studied artlculatory effectiveness, stimulability and chil-
dren's performance on perceptual and memory tasks.  The per-
formance of seventy children was studied on 4 auditory nea-
sures and oral formdiscrimnation task. The children were
divided into 5 groups - (1) Superior articulation group; (2)
Goup with deviant articul ation and poor speech stimulability;
(3) Goup with deviant articulation and good stinulability;



54

(4) Goupwithdefectivearticulationandpoor stinmulabillty;
and (5) Goup with defective articulation and good sti nul abi -
lity. Performances on speech sound stimulability task were
not found to be related to performance on any auditory nea-
sures and only slightly to the oral sensory task

| n anot her study (Mreau and Lass, 1974), fortynine
children wth msarticulation Carter- Buck Prognostic test and
Ringel et al (1968) oral formdiscrimnationtest. A posi-
tive correlation was found between the two tests. Thus, the
oral formdiscrimnation test was capabl e of distinguishing
between children who will inprove their articulation through
mat uration and those who nay not.

To check the ability of oral stereognosis in predicting
speech perfornmance, Schlieser and Cary (1973) chose children
with normal hearing and no physical or nental abnormality.

El even children out of fifty children were chosen for experi-
mental group after screening out fromoral atereognoatic
identificationtest. Those children with poor performance
on this test were chosen and given oral formdiscrimnation
test. Children's speech performance was rated. Results
showed no significant correlation between the scores on oral
formdiscrimnation and speech performance. Therefore, the
aut hor concluded that while it may be expected that children
with functional msartlculation denonstrated differences in
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oral stereognostic tasks, the converse is not necessarily
true.

Schlieser and Cary (1973) also found rel ation between the
two tests of oral atereognoaia and found statistically aigni-
ficant correlation between the scores obtained by the two
tasks. Therefore, both identification teat and discrimna-
tion test seemto nmeasure simlar oral stereognostic skills.

Bi shop at al (1972) conpared the oral formdiscrimnation
abilities of manually trained deaf subjects with nornmals and
with orally trained subjects. In general, significant diffe-
rence in performnce was found when there were differences in
Shapes. The two groups of deaf children did not differ when
the forms were presented in hand. Thi s suggested that poorer
performance on oral formdiscrimnation test by the manually
trained deaf was not due to general cognitive deficiency.
Larsen and Hudson (1973) found that oral and non-oral deaf
significantly differed in their performance in oral formdis-
crimnation. | nprovement in articulation ability has been
found to be acconpanied by inprovenent in oral formdiscrim-
nation Skills (Ruscello and Lass, 1977). However, studies
have not been conducted to see if the converse is true.

Van Rper and Irwin (1958) hypothesized that . . ."younger
children nonitor their articulation mainly by means of the
auditory feedback. As their newarticulation skill becones
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stabilized, they run over the nmonitoring to the kinesthetic
and tactual feedback systems".  Research projects using

ol der subjects have found no rel ation between speech sound
discrimnation and articul ation, but studies involving younger
children have Shown that there is relationship between articu-
| ation and auditory discrimnation. in the area of oral
stereognosi s the situation regarding the age has general |y

been transverse.

On the basis of the hypothesis and the earlier findings,
studi es have been conducted to find relation between auditory
discrimnation and oral stereognostic ability. Madison and
Fucci (1971) have found a significant negative correlation
bet ween speech sound discrimnation and oral stereognoatic
discrimnation in children of first grade. The authors of
the study concluded that ". . .the result of this study
strongly indicates the need for examnation of articulation-
nmonitoring process across age levels. A longitudinal research
par adi gue could do nuch to hel p determne whether there is a
Shift fromthe auditory to the tactile kinesthetic systemwi th

articulatory maturation".

Lar senand Hudson (1973) denonstrat edt hat audi t ory nea-
sures correlated with oral formdiscrimnation teat in children
Low but significant correlation between errors on auditory
discrimnation task and oral formdiscrimnation task was
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achieved in a study conducted on fifteen adults (Kelly and
Lewi s, 1974).

One of the inportant variables in both oral formrecog-
nition and oral formdiscrimnation task is the age. To
study the variation in performance of oral formrecognition
as a function of age, MDonal d and Aungst (1967) adm ni stered
a 25 itemtest of oral formrecognition. The subjects of the
study ranged in age from6 to 89 years. The results reveal ed
that scores inproved as a function of age upto m dteens and
decreased markedly in the geriatic group. They noted that
the levelling of the growth curve in the mdteens seemto
parallel the conpletion of the growh of oral and facial
structures.

| n another study (Rngel et al, 1970) children were found
to have nore difficulty than adults with oral formdiscrimna-
tion task. It was noted that the proportion of 'between
class' errors for children and adul ts increased nmonotonical |y
as a function of severity of articulation defects.

To study devel opmental pattern and sex differences in
oral formdiscrimnation skill a study was conducted (Mani,
1978).  Sixty nornal children of both sexes were chosen for
the study. The ages of these children were 5, 7, 9, 11 and
13 years. Oal formdiscrimnation task was admnistered to
t he subjects. Theconclusions of thestudy were: (1) oral
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formdiscrimnation skills increased fromage 5 years to 13
years. However, the increase was not a uniformgradual in-
crease but a stepw se increase. (2) Sex differences were
not present in the devel opnent of oral formdiscrimnation
across the age |evels studied.

The reviewof the literature on oral sensation and per-
ception reveals that the growth pattern of oral formdiscri-
mnation is not |inear but stepwise in the age ranges studi ed.
Since the scores inproved as a function of age on oral recog-
nition task, it would be interesting to note if the simlar
trend of devel opnent is present in the devel opnent of oral
formdiscrimnation skill when 'even age' group children are
consi der ed.



GHAPTER I 1]

METHCDALGGY

An oral formdiscrimnation test (Rngel et al, 1968) was
admni stered to forty eight nornmal school going children. The
total errors nmade on the test were tabul ated and anal yzed to
study the effect of age, sex and their interaction effect. The
findings of the present study were conpared to a simlar study
in different age ranges whi ch was conducted earlier (Mni.

1978).

Subj ect s:

Forty-eight normal school going children ranging in age
from6-12 years served as subjects. Al of them spoke Kannada
as their not her tongue. Based on their age, they were divided
into four groups, considering only even age groups and ski ppi ng
every odd age groups. At each age level within -6 nonths
di fference was al | owned. Each group consisted of twelve children

wi th equal nunbers of boys and girls.

Al'l the subjects were tested for nornmal intelligence, speech
and heari ng. Oly those who net the criteria of nornalcy were
i ncluded i n the study. The subjects were required to have

normal oral structures. They had to qualify on the test of
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superficial tactile sensation and notor coordination.

Test stinmuli used in Screening Sessions

Intelligence Assessment

Raven's Col oured Progressive Matrices was used to assess

the intelligence. This has three sets (A, Az and B) , each

havi ng twel ve probl ens which tap the chief cognitive processes

of children under 11 years of age.

Hearing Screening

Screening for normal heari ng was done usi ng pure tones by

neans of a portabl e audi oneter (Beltone Model 12D).

Speech Assessnent

To assess articulatory characteristics, material chosen was
froma Kannada Articul ation Test (FormA of the test devel oped
by Babu et al, 1972). dder children were asked to read a
passage whi ch had all the segnents in the Kannada | anguage except
for the aspirated ones. The aspirated phonenes were not tested
as they are used relatively | ess by children. very young
children who could not read the passage were asked to repeat the
words fromPart |, Part Il and Part Il of FormA of the sane

test giventool der chil dren(Appendix(2)).



1

Tests of superficial Tactile Sensation

Superficial tactile sensation was eval uated using cotton

bal | and common obj ects |i ke spoon, pencil, watch, coin and key.

Test Stimuli used in Experinental Session

The stimuli used in the oral formdiscrimnation test were
ei ght geonetric forns drawn froma standard twenty itemset de-
vel oped at the National Institute of Dental Research (MDonald
and Aungst, 1967). These forns were nade of white plastic
materi al . The forme were selected to insure the multiple occu-
rence of itens having the sane gross geonetric descriptions.
These forns included four geonetric shapes; bi concave, oval,
triangle and rectangle of two different sizes (Appendix 1 ).

The forns could be mani pulated in the nouth by neans of a handl e.

Test Envi r onnment

The screening and experinental sessions were held in the
children's hones because during the tine of data coll ection nost
of the schools were cl osed due to vacati on. However the noi se
and distraction in the test roomwas kept at a m ni nrum The
subj ects were seated confortably. The test environnent was

such as to elicit reliable and valid results.

Pr ocedur e

Two sessions were required for each subject: one screening
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and one experinental session. The screeni ng session included
procedures for the selection of subjects. The experi nent al
session consisted of admnistering oral formdiscrimnation
test. Each session, screening and experinental, |lasted for

thirty mnutes.

Screeni ng Sessi on

The fol l owing tasks were included in the screeni ng session:
(1) an intelligence screening testy (2) a hearing screening
eval uation; (3) evaluation of the articulatory characteristics
of the subject; (4) an oral peripheral examnation; (5) three
tests of superficial tactile sensation; and (6) a test of notor

coordination. Each of the tests was adm ni stered individual ly.

Intelligence Assessnent

The children were first given the booklet and than instructed
as follows - "Look at this (point to the main figure). You see,
it is apattern with a piece cut out of it. Each of these
pi eces (point to the 6 alternatives) is the right shape to fit
t he space, but only one of themis the right pattern. Tell me
t he nunber of that pattern which fits the bl ank space. Any

guestions;"

The first itemwas for trial. At tinmes additional cues

were given in case the subject found it difficult to solveit.
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There was no tinme limt for this test. The subj ect who scored
bel ow average on this test was elimnated fromthe study. The

criteria for bel ow average was taken fromthe manual .

Hearing Screeni ng

The hearing was screened bilaterally from 250 Hz through
8000 Hz at 20 dB (re: 1SO, 1964). The subjects were tested in
a reasonably qui et room The instructions were as follow -
"You will hear a tone in one of your ears. Every tinme you hear
t he tone, rai se your finger. As soon as the tone stops, drop
your finger. If you hear the tone in the | eft ear, raise your
left finger; if intheright ear, raise your right finger.
Rai se your finger even when you hear a very faint tone. Any
guestions;" Having given the instruction, the subject was
seated confortably with his back to the audi oneter and ear phones

were placed in position.

Those subj ects whose hearing acuity was within 20 dB HTL
(1.S.Q) for the above nentioned frequencies, were included in
t he study. Bi ol ogi cal caliberation was done prior to each
t esti ng sessi on. Instrunmental caliberati on was done once before
and once after the experinment and found that the characteristics

of the audi oneter had not changed.

Speech Assessnent

The passage i n Kannada was given to be read by ol der subjects
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Younger children were asked to repeat the word after the experi-
ment er. The subject’'s articul ati on was assessed. Any child
with deviant articulation was not included in the study. Pre-
sence of substitution, omssion or distortion even in a single

sound forned the criterion for deviant articul ati on.

Qral Peripheral Exam nation

The oral cavity was examned and individual's with struc-
tural abnornmalities of oro facial region were elimnated from
t he study. Later subjects were assessed for structural inte-
grity of the oral cavity. The subjects were asked to phonate
the vowel /a/. The chil dren were asked to nove the tongue up
and down, side to side, and protrude it. The subj ect who were
unabl e of the novenent or who had noticeabl e deviation in the

novenment were not included in the study.

Tests of Superficial Tactile Sensation

a) Localisation of tactile sensation

The child was instructed to nanme the part of the body
whi ch woul d be brushed by a cotton ball. The task was carried
out with the subject blind folded. Apriori instructions were
given as to where exactly the cotton ball woul d be pl aced. The
cotton ball was brushed randomy on forehead, right and | eft

cheek, hands and forearns.
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b) Manual stereognosis

The subj ect, who was blind folded, was instructed to
feel the object placed in his palmand nane it. The subj ect
had t he opportunities to see the objects prior to conmmencenent
of the testing. Thus it was ensured that they were famliar
to the subject. The obj ects were placed in subject's preferred

hand one at a ti ne.

c) Postural Sensibility

The subj ect was asked to stand with his hands out -
stretched hori zontal ly. H s hands were noved up and down. The
subj ect was directed to say whether he felt his hand novi ng up

or down.

Subj ects who carried out the above tasks w thout any error

wer e included for the study.

Test of Coordi nati on

Wth his eyes closed the subject was instructed to touch
the tip of his nose with the tip of his index finger. He was
asked to do the task as rapidly as possible, first with right
and then with his left hand. Goss deviations in performng
this task disqualified the subject fromparticipating in the

st udy.

Experi nental Sessi on
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Experi nmental Session

The task required the subject to conpare two forns presented

successively in the nouth and indi cate whet her they were 'sane

or '"different'.

The fol |l owi ng procedure was used to formthe |ists. First
each of the forns were nunbered. Then t he forns were grouped
into four geonetric categories: binconcave, oval, triangle and
rect angl e. The fornms in each geonetric category was paired with
each formin the other geonetric category. Thus, 24 pairs were
obt ai ned as each stimulent pair was used only once. (For exanple,
pairs 7-6 precluded the use of pair 6-7). Each formwas paired
wthitself, thus adding eight nore pairs to forma total of 32
pairs. Five pairs selected at randomfromthe total nunber of
pairs were included to check reliability. In summary, each

subj ect evaluated a total of 37 stimulus formpairs.

Six lists were forned havi ng random sed the order of stinu-
| us pairs. The list was so forned that half the subjects would
get a particular formof a pair first and the other hal f woul d
get the other formof the pair first, but which half woul d get

which formfirst was established apriori by chance.

The child was seated facing the experinenter and was i ns-
tructed as follows: "I have forns |ike these (show forns). I
w |l place one of these forns in your nouth for 5 seconds. Then

| wll take it out and put another formin your nouth. You can
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feel it for 5 seconds. You nmay nove the forns around i n your
nmout h with the handl e. After feeling it with your tongue and
nouth, | want you to tell ne if the two forns were 'sane' or
‘different’. Quess if you are not sure. Are there any
questions;" To prevent visual cues frominfluencing eval ua-

tions, subjects were blind fol ded.

The forns in each stinmulus pair were presented successively
to the subject. Each formwas placed in the subject's nouth.
The subject was allowed to retain the first formof the pair for
a period of 5 seconds. Then the formwas renoved and within 5
seconds the next formwas placed in the nouth. Agai n t he sub-
ject was allowed to explore the formfor 5 seconds. Once the
formwas in the subject's nouth, he was allowed to mani pul ate it
i n any fashion he desired. Upon the renoval of the second form
of the stimulus pair the subject was asked to indicate whet her
the two forns were 'sane' or 'different'. The procedure was
followed for each of the 37 pairs of forns. Each of these forns
were sterilized after presentation by using an antiseptic |otion

(Savl on).

To check reliability, the 5 reliability itens were presented
using procedures identical to the one used in experinental

sessi on.

Subj ect's responses were nanually entered in the data sheet.

The sanpl e of data sheet is given in Appendi x(3).
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Scoring

For each subject total nunber of errors were cal cul ated.
The correct responses were given the score of one and that
whi ch was an error was given the score of zero.

However, the total score did not include the 5 pairs of

stinuli which were used for reliability check.



CHAPTER |V

RESULTS AND DI SCUSSI ON

Results are presented in both graphical and tabular forns
(Tables 1, 2, 3 and 4, and Figures | and 2). They were ana-
lyzed statistically. The total errors scored by each subject
formed the raw data for the analysis.  The two way ANOVA for
unrel ated sanple (Quilford, 1965) was applied to determne the
effects of age and sex, and their interaction effect on error
scores. Mean, range and standard devi ations were cal cul at ed
for descriptive anal ysis.

Age

The mean error scores, range and standard devi ations
were cal cul ated for subjects of each age group. The scores
are presented in the tabular form (Table 1) and in the formof
histogram (Figure 1). The nean error scores decreased as a
function of age upto 10 years and then increased slightly from
10 years to 12 years. The t-test for independent sanple
(Garrett and Whodsworth, 1973) was applied and found that this
increase from10-12 years in error score was not statistically
significant (0.051evel).

The application of two way ANOVA for unrelated sanple re-
veal ed that age had an effect on the score, with F-ratio being



Table 1

Qal formdisc. error scores

Mean Age
G oup (yearpég S andar d
Mean Range Devi ati on
| 6 9.91 10 4 32
I 8 8. 00 13 5. 06
[ 11 10 4. 08 14 3.30
IV 12 5.33 10 4. 13

Tabl e 1. Mean error, Range, and Sandard devi ati on on an oral
formdiscrimnation test at different age | evel s






Table 2

Qal formdisc. error scores

Mean Age

TR (years) N T
I 6 11.5 5 2. 30
I 1 8 8.0 8 3.10
11 10 4,83 5 1. 86
|V 12 .
6.3 8 3.19

Tabl e 2: Mean error scores, Range, and Standard deviation for
boys at different age |evels



Tabl e 3

Ga formdisc, error scores

G oup I\(/‘)a/ae%rAs%e Nean Ran st andar d
g€ Devi ation
| 6 8.33 8 3 24
H 8 8.0 12 3.78
N 10 3 33 7 2. 74
IV 12 4. 33 7 2.20

Tabl e 3: Mean error scores, Range and Standard devi ation for
girls at different age levels



Tabl e 4

Sour ces of variation Ss df \YS F
Age 239. 37 3 79.79 8.35
Si x 33. 66 1 33.66  3.52
Age x Sex 23. 44 3 7.81 0.82

Error 382. 20 40 9. 56 -

Tabl e 4. Results of two-way ANO/Afor the main effects of
age, sex and their interaction
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significant at 0.05 level (Table 4).

Sex

Tables 2 and 3 showthe mean error scores, range and
Standard devi ati on obtained by boys and girls respectively.

Mean error scores seemto decrease with age, the score
for 12 years group increasing slightly. Calculation of stan-
dard deviation reveal ed increased variability in the perfor-
mance of younger age group.  Perfornmancesof boys were simlar
tothat of girls, with inprovenent in oral formdiscrimnation
from6 to 12 years, and poor perfornmance at the age of 12.

Maxi mumvariability is seen at 12 years of age.

Mean error scores for boys and girls at different age
| evel s are shown in the graph (Figure 2). The graph shows
that girls' performance is superior to that of boys' except
at 8 years of age. Here the points collide indicating no
difference in performance. However, the t-test for independent
sanpl e when applied indicated no significant difference in the
perfornmance of boys and girls at all the age groups (0.01 |evel).
These findings are confirnmed by the two-way ANOVA findings. F-
ratio for sex was not significant (Table 4).

D scussi on

The results of the present study is conpared wth the
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responses col | ected fromodd-age group (Mani, 1978). Fi gure
3 (a &b) shows the graphs drawn for two age groups - the
‘odd-age' group and 'even-age' group. It can be interpreted
fromthese graphs that the growth curve for the 'even-age'
group does not simulate the growth curve for 'odd-age' group,
with the former group having conparably |inear pattern and

the latter group denonstrating a stepw se trend. The ' even-
age' group children's Skill in oral formdiscrimnation seens
to inprove with age until ten years of age with a slight
deterioration in performance at 12 years of age which is not
Statistically significant. This deterioration of the skil
inoral formdiscrimnation at 12 years of age may be due to
the 'over-careful ness' to nmake better judgenents. These
childrennmay berejectingobviousdifferentiatingfeaturesandnay
be | ooki ng for non-existent conpl exities. However, the signi-
ficant F-ratio score obtained for age reveals that oral fora
discrimnation ability increases with age, in the age group

st udi ed.

To facilitate conparison of Miil's findings with those of
this experinment the results of both investigations are shown

i n Tabl e 5.

A glance at the Table 5 shows that general perfornmance of
‘even-age' group i s poor when conpared to that of 'odd-age

gr oup. The possi bl e reason could be that the latter group was



Table 5

Qdd- Age G oup Mean oral form Even- Age group
Mean Age disc. error scores Mean Age
S 9.00
9.91 6
7 5. 00
8.00 8
9 6. 58
4.08 10
11 3.42
5.33 12
13 3.56
Table 5: Gal formdiscrimnation error rates (Mean) from

Table 1 along with results for 'odd-age' group

f rom Mani

(1978)
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tested in a nore fornmal environnent (in school) and the former
group was tested in a less formal environment (in houses during
vacati on). These situations could have influenced the crite-
rion mai ntai ned by different groups of children and thus

effecting their scores.

Tables 6 and 7 give the scores of 'even-age' and 'odd-age

groups separately for boys and girls respectively.

It can be said that findings for the group as a whol e al so
hol ds good for the boys and girls groups. A better performance

by 'odd-age' group is seen for both boys and girls.

when a conparison i s nade between the oral formdiscrim-
nation scores of boys and girls within each group (odd and even
groups), the findings of each age group differ. The perfor-
mance of boys sonetines exceeded that of girls and sonetinmes
was poorer than girls depending on age i n case of 'odd-age
group, whereas in case of 'even-age' group, girls excelled boys
intheir ability at all ages except at the age of 8 where there
is no difference. However, these two groups present simlar
findings that no sex difference exists when statistically

anal yzed.

McDonal d and Aungst (1967) studied the devel oprment of oral
formrecognition ability in children ranging from6 to 13 years

of age and reported i nprovenent as a function of age until the



Tabl e 6

Qdd- Age G oup Mean oral form Even- Age G oup
Mean Age di sc. error scores Mean Age
5 8. 00
11.5 6
7 6. 83
8. 00 8
9 6. 83
4.83 10
11 2. 17
6.3 12
13 4.12

Tabl e 6: Mean error scores on oral formdiscrimnation
test for boys at different age levels for both
even and odd age groups



Table 7

Qdd- Age Qroup Meanoral form Even- Age G oup
Mean Age di sc, error scores Mean Age

5 10. 00

8.33 6
7 3. 17

8.00 8
9 6. 33

3.33 10
11 4. 67

4. 33 12
13 3.00

Tabl e 7: Mean error scores on oral formdiscrimnation
teat for girls at different age levels for both

even and odd age groups
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mdteen. The score of 8 year old children was slightly | ower
than that of 7 year olds. However, no statistical analysis
was done to determne if the trend was significant.

Figure 4 gives the growth trend in oral formdiscrimna-
tion skill when the scores of even-age group were enbedded in
the scores of odd-age group. Fromthis it is obvious that,
even with additional score the growth seens to be stepw se.
| f conparisons are made between the trend of oral formdis-
crimnation and oral formrecognition, one can deduce that
devel opnent of oral formdiscrimnation is not simlar to that
of oral formrecognition. However, definitive conclusion can
be made only when the data are treated statistically.  Further,
the graph in Figure 4 also indicates that, before comng to any
concl usive statenent about the age where plateau is reached,

t he children beyond 13 years need to be tested.

The possi bl e reason for the devel opnent curve pattern
achieved for oral formdiscrimnation skill can be discussed
with reference to the visual color and formdiscrimnation
ability tested by Brian and Goodenough (1929).

Brian and Goodenough tested children ranging in age from
2 to 14 years.  The children were tested for both col or and
formdiscrimnation ability. The results showed that, the
formdiscrimnation was best at 2 years and decreased gradual |y
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upto 4 and than further increased at the age of 4% years with

a decrement at 5.  On the other hand, the color discrimnation
devel oped gradual |y, with a steep Increase from2%years to
3%years, reaching maxinmumat 4 years and declining slightly,
with these results the investigators explained that, upto the
age of three years the children showed a nmarked tendency to
choose formas a basis for matching; from3 to 6 years of age,
col or becane the nost potent factor. Fromthe age of 6 years
toadult life, formagain became the predomnating factor in
the subject's choice.

simlarly, it can be said that children depend on diffe-
rent sensory feedback channel at different age ranges, and
that there is a shift in their dependence on channels at diffe-
rent ages. Thus, when the child depends on his auditory feed-
back for effective speech production, his oral sensory feedback
may be functioning at a conparatively lowlevel and vice versa.

Ina study conducted to determ ne devel opnental progre-
ssion in auditory sound discrimnation for distinctive features,
Kunudaval |1 (1973) found that for certain itens of distinctive
features children ranging in age 5 to 9 showed differential
devel oprent . The discrimnation ability was said to have
reached the peak at 8 years of age, but general trend of deve-
| opment was not reported.
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However, correlation between oral -sensory perception and
auditory discrimnation as a function of age are yet to be

eval uat ed.

Ainical inplications

The normative data on even-age group may be used with
eval uation of speech defective population. Further, as
noted by Mani (1976) there is no need far the differential
treatment for boys and girls in terms of oral formdiscrim

nati on.



CHAPTER V

SUMVARY AND CONCLUSI ONS

Oal formdiscrimnation skill in "even-age' group
children ranging in age from6 to 12 years was tested to
determne the devel opnental trend and sex difference in them
Forty-eight school going childrenwth Kannada as not her -

t ongue were chosen after admnistering the screening tests.
Chi I dren were grouped under four age groups, 6, 8, 10 and 12,
wi th each group consisting equal nunber of boys and girls.

Qal formdiscrinination test devel oped by R ngel et al
(1968) was admnistered to these children. Eight plastic
fornms fromthe 4 geonetric categories (oval, rectangle, tri-
angl e and bi nooncave) were selected and paired to formthirty-
two 'between-class' pairs. The children were instructed to
say 'sane' or 'different' when the pairs of forns were pre-
sented successively in the nouth. Children's responses were
noted on data sheet and their total nunber of errors were
calculated. The total nunber of errors formed the raw scores.

These error scores were statistically analyzed and t he

foll owi ng conclusions were arrived at:
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Oal formdiscrimnation skills increase

In "event-age' group children as a function
of age. The inprovenent is found to be

uni formy gradual inprovenent except with a
slight reductionin ability at 12 years of
age which is not statistically significant;

Sex differences in the oral formdiscrim-
nation skill is not present in the age
groups studied; and

There is no significant interaction effect
of age and sex in the devel opnent of oral
formdiscrimnation ability in 'even-age
group children

Suggestions for further research

Further information regarding oral formdiscrimnation

can be obtained by conducting studies in the areas nentioned

bel ow,

1)

Oal formdiscrimnation skill can be tested
beyond t he age ranges studied till now, i.e.,
bel ow 5 years and above 13 years;

Correl ational studies can be conducted to
teat correlation between oral formdiscri-
mnation and auditory discrimnation as a
function of age;
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Subj ect variables, such as, linguistic
factors - bilingualismor nultilingualism
intelligence, socio-economc status,
motivation and Learning aspects can be

st udi ed,;

Oal formdiscrimnation may be eval uat ed
In various clinical population by giving
the test used in the present study and
comparing with the normative dat a;

The test nay be made nore conpl ex by
varying the shapes, so as to make it
nmore sensitive test for ol der age group; and

Oal formdiscrimnation test may be ad-
mnistered to children of 'even-age
group in school set up and see if the
children's performance varies.
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APPENDI X



The 8 geometric form drawn fro the pool of 20 plastic NIDR- 20 forms




(2)

THE WORDS SELECTED FRCOM KANNADA
ARTI QULATI ON TEST

THE PASSACGE SELECTED FROM KANNADA
ARTI QULATI ON TEST




(3)

THE DATA SHEET USED | N THE PRESENT STUDY:

Scr eeni ng Test

Nane: __Age:
Std___S. No. sex_ @ A As B
1 1 1
2 2 2
1. Articulation -
3 3 3
2. Hearing Acuity - A A 4
3. Tactile Sense - 5 5 5
4. Mtor Coordination - 6 6 6
5. Oal Structures - 7 / /
) 8 8 8
6. Intelligence - 9 9 9
10 10 10
11 11 11
12 12 13
EXPER MENTAL SESS| ON TQal:
Total Score; -----
TS Resp. TS  Reap. [TS | Resp.
1 17 33
2 18 34
3 19 35
4 20 36
5 21 37
6 22
7 23
8 24
9 25
10 26
11 27
12 28
13 29
14 30
15 31
16 32




