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CHAPTER |
| NTRODUCT! ON

"It seems logical that the |earned discrimnations
among di fferent speech sounds must occur prior to or
simul taneously with the phonetic and phonemc |earing
processes” (winitz, 1969).

Auditory discrimnation has long held the inrerst
of Speech pathol ogi sts. It has been |inked, at |east
hypothetical ly, to articulation defects as an inportant
etiological factor. Probably the nost w dely accepted
speech therapy progranmmes (Van Riper, 1954, Van Riper &
lrwin, 1968) have been based en the supposition that this
hypot hesi sed link is a valid one.

The discrimnation ability of children has not been
studied extensively. A few studies have shown that
discrimnation ability inproves with maturation (Tenplin,
1957),  The concept of distinctive features devel oped
by Jakobson, pant and Halls (1952) has been very useful
inthe study of discrimnation ability. Jakobson (1941)
has suggested that there is an orderly sequence in the
devel opment of speech sound di scrimnation and that this
sequence i s based on the degree of physical difference
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bet ween phonenmes. Though Jakobson clainms that the pattern
he has set forth is univeraal, there are not many studies
to support his hypot hesis.

It has al so boon suggested (Wnitz, 1669) that the
Child's understanding of the adult phonene systemor a
portion thereof, antedates any attenpt by himto utter
| anguage units. V& need to knowwhether the active system
devel ops at the sane rate and in the same order as the
passive system Also, we need to know whether these two
systens actively interest.

Though nothing is known about the interaction between
the active and the passive systens, inpaired discrimnation
haa been consi dered one of the inportant etiologica
factors in msarticuiation. Considerable research has
been directed toward the study of discrimnation ability of
subjects with defective articulation. Normal subjects
have been found to performsignificantly better than arti-
culatory defective children on tests of discrimnation

Most of the investitgators have conpared the discrim-
nation score of the articulatory defective group with that
of the control group without regard to the specific sounds
that are msarticulated. But sonme have attenpted to
anal yse speech sound discrimnation in a nore specific way
and to relate discrimnationerrors to specific articulation
errors.
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No study has been done on Indian Languagea to verify
Jakobson's hypothesis.  Though the sanple of the present
study i s not large enough for that purpose, children at
different age levels can be conpared to see if there is
say pattern in the developnent of discrimnation.

Since there was no test for discrimnation Kannada
the | anguage general |y spoken in Mysore state, the purpose
of the present study was to develop a test for discrimna-
tion in Kannada using distinctive features and to admniater
it to a group of school-going children to see if thereis
any pattern in the devel opnent of discrimnation and to see
I f thereis any relationship between articulation and
di scrimnation

The discrimnation test conprised mnimal pairs
differing in one or two distinctive features. Four pairs

of pictures represented each word pair in four poasible
conbinations. The child's task waa to point to the picture
pai r which he thought was named. The child's oral response
to these picture-pairs were recorded to assess his articu-

| ati on.

The study intended to answer the follow ng questions:

1. Is there any pattern in the devel opment of
di scrimnation?
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2. Is there any relat|onsh|p between msarticul ation
m spereeption? in other words, are the. sounds
an /or Istinctive features that are msarticul ated
al so nlsperce|ved ?

3. Is there any relationship between discrimnation
and specific classes of articulation error ?

Hypot heses

1 There.is a pattern in the devel opnent of
(1) dPscr|n$natP P

(i) There is no relationship between Articulation

and di scrimnation.
limtations
1. Man |tens c oB included in the test because
T e. wor ds ad to be gturable in addition to be|ng
am [i1ar to young chil ren Therefore, i e test
does. not neasure aound discrimn atl on ability on all
combi nations of sound-pairs desire

2. The sanple of the presented study of is restricted
to school - going children.

Definitions

Speech- sound discrimnation : This generally refers
to the ability to distinguish between speech sounds.
However, in the present study it refers to the ability

todiscrimnatebetweenmniml word pairs differing
inone or two distinctive features.

Distinctive Features: "The distinctive features of
an individual phonene woul d be those aspects of the
process of articulation and their acoustic consequences




that serve to contrast one phonene wth others"

(Berko & Brown, 1960, pp.525-526). Each feature
I's characterized in both articulatory and acoustic
terns and each is conceived as operating on a two-

altemative basis.

Msarticulation : Msarticulation as used here
refers to incorrect production of a speech sound
with reference to adult production, irrespective
of the age of the child. It includes :

(i) Omssion-the desired phoneme is not uttered,

(i) Substitution-one ﬁhonene s substituted by
anot her phoneme of Kannada,

(iii) MId distor- the sound is not uttered
tion correctly, but is identifiable
as the desired phonene,

(iv) Severe -the uttered sound is not iden-
Distortion tified as tha desired phonene
or as any other phonene of

Kannada.



CHAPTER 11

REVI EW OF LI TERATURE

There are not many studies regarding the devel opnent
of speech sound discrimnation in children,

W% have only the tentative formulations of Jakobson
(1941), who believes that phonol ogi cal devel opnent, viewed
as the progressive differentiation of phonemes of the
comuni ty | anguage, reveal s universal human regularities.
Jakobson and Hal | e (1966) believe that the child begins in
a "Labial stage" in which his only utterance is /pa/. This
i nvol ves the consonant-vowel contrast.  The acquisition of
subsequent phonem ¢ distinctions are assuned to be an
orderly one in that the greatest possible phonemc distin-
ctions are nade first, with smaller differentiations follow ng
| ater. Jakobson, Fant and Halle (1966) have |isted twelve
distinctive features, each characterised in both articul a-
tory and acoustic terns,which are presumably adequate far
the specification of the phonemes of all |anguages. The
basi ¢ idea behind the distinctive feature concept ia that
the receiver of a message, when listening, is confronted
wi th a two-choiced situation and consequently has to choose
ei ther between two polar qualities of the sane category
(grave vs acute, compact Vs diffuse), or between the presence
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or absence of a given quality (Voiced Vs Unvoi ced, nasalised
Vs non-nasalized). Al identification of phonamc units
thus supposes a binary code.

The concept of distinctive feature has been applied by
a fewinvestigators to the study of the discrimnation
ability of children and adults. Koenigskneeht and Lee
(1968) exam ned the speech sound discrimnation of 3 -year
old children. Every English consonant ininitial and final
position was conpared to other consonants which differed in
terns of a varying nunber of features fromthe key consonant.
The children were asked to show the picture of the key word
every tinme they heard it. The overall rank order of errors,
interns of confusion of features, fromleast to most errors
was nasal i ty, voicing, continuancy and place. Interestingly,
the sane rank order of case of discrimnation of distinctive
features was found by MIler and Ncely (1966) who studied
perceptual confusions anong selected English consonants.
They reported that changes in place of articulation tended to
bo the nost difficult for auditory discrimnation.

There have been very few studies exam ning how children
categorise a range of acoustic signals which cross speech

boundaries. It has been found that 3-year ol d children
categorisesignalswhichvary from/i/ to/ |/ tolEl very

nuch the way adults do (Menyuk and Anderson, 1969). | t
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has al so been found that children (age 4 to 5 years)
categorise signals that range from/w to/r/, /w to

[1/, and [r/ to/I/ vary much the way adults do, but

have greater difficulty than do adults in categorizing
signals in these ranges when asked to make a three-
chocieidentification. (/wW, /r/, or [1/). Children

do not reproduce the stimuli in these ranges as well as
they identify themin both the two-choice and the three-
choice situations. For the nost part, the tendency is
to reproduce the stimuli as /w.  These results indicate
that children of this age can perceptual ly identify
menbers of this set better than they can reproduce them
Though there are not many studies regarding the discri-
mnation skills of children, inpaired discrimnation
ability haa been considered one of the major etiological

factors of , msarticulation.

To test this hypothesis, considerable research has

been directed toward the study of discrimnation ability
in groups of children with and without msarticulatlon.

The first investigation conparing defective and
normal subjects was conducted by Travis and Resnus in 1931.
They studied three paired groups of defective and nornal
speaking subjects. For all the three pairs of groups the

normal group performed significantly better than the
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defective group. This finding was confirned by reid
(1947), Kronvall and Dichl (1954)and Cohm and Di ehl
(1963).

Hall (1938) conpared control and experinenta
groups of children on two tests of discrimnation and
did not find significant difference between the groups.

Cark (1959) reported that articulatory defective
children perforned significantly poorer than non artlcu-
|latory defective children on thefollogw ngdiscrimnation
tests: vowels, consonants, and words and phrases. The
first two tests consisted of pairs of 'same' or 'different
itens. The vowel and consonant tests had 12 itens. The
word and phrase test consisted of a series of 15 cards,
each card having two pictures on it. The picture repre-
sented objects or events whose names had conmon sound
el ements, the subject was to identify one of the two
pictures by name in response to a word or a phrase.

Prins (1963) did not find a significant difference
bet ween the experinental and control group of first-grade
subjects on a word discrimnation test.

Costello and Flowers (1963) tested articulatory
defective and nornal speaking children on two tests of
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discrimnation, "filtered speech" test and "binaural sunmation"
test. The experinental group scored bel ow the control group

Taking a different experinental strategy, Sherman and
Geith (1967) categorized subjects on the basis of discrimna-
tion scores and then nade articulatory neasurenents. The high
ranking subjects articulated correctly nore sound itens than
the | ow, ranking subj ect s.

In three studies the discrimnation of adult subjects
with varying levels of articulatory proficiency was tested.
Travi s and Rasnus (1931) conpared 223 adult nornmals with 62
defective adults on a 366-itemdiscrimnation test. The
nornmal adults perforned significantly better than the defective
adul ts.

Hal | (1938) tested college freshmen and did not find a
significant difference between the experinental and control

groups.

Hansen (1944) after conparing the discrimnation ability
of trained and untrained articulatory defectives with that of
normal s concluded that there was no significant difference
bet ween the groups in discrimnation ability.

Wnits (1969), after a brief reviewof literatures
concl udes .



_____________ for children at |east, the evidence

overwhel mngly sugport s th P0|nt of V|eM/that
crtjculatory defective children acore bel ow non-
articul atory defective children on tests of speech
sound discrimnation (p. 186).

Mst of the studies reviewed above invol ved conparison
of the overall discrimnation ability of experimental and
control groups, and nost of themhave reveal ed significant
difference between the two groups.  Many speech Pathol ogists
have assuned that this discrimnation deficit is a genera
rather than a specific one and articul atory defectives have
been studied, for the nost part, as a group wthout regard
to the specific sounds inerror. It is revealed by severa
studies that specific discrimnation errors do acconpany
specific artlculatory errors though this may be masked by
overal| scores. It is perhaps for this reason that sone
studies have reported to difference between experimental and
control groups. possible factors contributing to the
di screpancy coul d be nunber of sounds msarticul ated, the
type of articulatory error and the discrimnation test used.

Discrimnation as a function of |earning

Anderson (1949) found that a greater percentage of
['s/ discrimnationerrorsoccuredincontextsinwhich
subjects msarticulated the / S/ sound than in contexts
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in which they had no articulation difficulty.

Prins (1963) studied the relationahlp between arti -
cul ation problens and auditory discrimnation. Taking the
group as a whole there was no significant relationship
between articulation errors and sound discrimnation. But
there was a definite connection between poor auditory
discrimnation and one class of articulation error : those
children who made high proportions of phonemc substitution
errors involving change of only a single articulatory
feature, ina particular place of articulation, tended to
show poor auditory discrimnation, while children who made
| arge proportions of articulation errors which differed
grossly fromintended phonemes in the conbined features of
manner, place of articulation and voicing did not. Prins
had used \Wpnan's Auditory Discrimnation Test (1958). Here,
the contrastive elenents involve changes in place of articu-
| ation, while manner and voicing are kept constant.  Thus,
the findings of this study |end support to the hypothesis
that discrimnation and articulatory sound errors are related
when the neasurenments involve simlar phonetic or contextua
di mensi ons.

The significant correlation of place change articulatory
substitution errors with the score on the Wepman test is of
interest when related to the study of perceptual confusions
anong sel ected English consonants by MIler and Ncely (1956).
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Aungst and Prick (1964) investigated the relation

bet ween the production and discrimnation of the /r/ phonene.

The discrimnation test consisted of thirty itens, each

containing a variant of the /r/ phoneme. The /r/ produ-
ction test (articulation test) consisted of fifty itens

i n which all ophones of the /r/ phonene were tested. In

addition, the Tenplin fifty itemdiscrimnationtest was

admi ni st ered.

On the /r/ articulation test the subjects averaged
its errors out of 50, and about 19 errors on each of the
three /r/ discrimnationteats. On the Tenplin test the
mean number of correct responses was about 45 correct out
of 50. These findings suggest that the production of /r/
and the discrimnation of /r/ variants are related.

Though it is generally agreed that specific articul a-
tory and discrimnatory errors are related, there is no
agreement as to which one is the cause of the other. (ne
group of people (Van Riper and [rwn, 1958, Berry and
Ei senson, 1956) believes that articulation errors are the
result of faulty discrimnation and that discrimnation
training is a pre-requisite for the correct production of
the desired sound. For themauditory training is the first
step in the correction of defective sounds.
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The child nust hear the correct sound as
he has never heard it before. He must
hear It everywhere speech is spoken, It
nust ring in"his ears, and every agency
aval | abl @ must be used to rOV|de hi s
stimulation (van Ri per, 1939, p. 142).

It is also possible, however, that the sound discri-
mnation difficulties of children with articulatory defects
have resulted fromthe articulatory errors thenselves.
Whnitz and Bellerose (1962,1963) have theorized that the
learning of an incorrect articulatory response may affect
subsequent discrimnation between the correct sound and the
incorrectly learned sound.  This hypothesis is in accord
with the findings predicated on the s-R theories of acquire
di stinctiveness and of equival ence of cues (Bollard and
MIler, 1950, pp.97-105). According to the former theory
the learning of distinctive verbal responses to simlar
stimuli facilitates subsequent discrimnation between the
stimuli and according to the latter theory, the |earning of
the sane verbal respectse to two distinctive stinmuli inpair)
subsequent discrimnation between the stimuli by giving the
two distinctive stimuli a certain |learned equival ence
According to these two theories, speech sound discrimnation
woul d be nore difficult after conditions which permt the
incorrect learning of a sound than after conditions which
permt thecorrect | earningof asound.

Whnitz and Bellerose (1962) reported research which
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was desi gnedtostudythepossibilitythat sounddiscri-
mnation difficulties may be & function of specific
articulatory errors. Results of their investigation did
not give evidence of a significant relationship between
children's ability to discrimnate /a/ and /¢ / and their
correct awareness of the different articulatory placenents
required for the production of these elements. It is
inportant to note that one of the sound units to be

di scrimnated was the non-English and therefore, nonphonen c
l¢l. On this basis, the lack of a significant finding
does not actual Iy cast doubt on the hypothesis that
discrimnationof sounds is |inked to the feedback from
articul atory novements whan the sounds are phonem ¢ and
serve in language as signals for a meaning change.

| n anot her investigation Wnitz and Bellerose (1963)
studied discrimnation |earning of 200 first and second
grade children as a function of several pretraining
conditions. The pretraining conditions were so constructed
as to permt the correct or incorrect learning of the
syllable (Vrou), that is /Vrou/ for /vrou/ and /brou/ for
Virou/. Discrimnation |learning was significantly inpaired
following incorrect learning of /Vrou/. There is other
evi dence to indicate that sound pretraining nay be related
to sound discrimnation. Lots and others (1960) found
that the |anguage background of subjects was an inportant
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factor in their identification of stops. Also we know
frominvestigations of Liberman and others (1961, a,b)
that phonemc discrimnations are categorical that is,
subjects will not respond differentially to a range of
stimuli within the phonene boundary, but will respond
differentially to small stimulus change between phonene
boundari es.

Li berman and others (1961, a, b) suggest that speech
discrimnation may reflect the effects of a |arge anount
of learning and may be interpreted as acquired distinctive-
ness of cues.  They have devel oped a tentative hypothesis
about speech perception which is known as the notor theory
of speech perception. It is stated as follows (1961, b,
p. 177):

W\ believe that in the course of his |ong
experience wthla gua%e a speak er and
|'1stener) learns to connect' speech sounds

with thei'r appropriate articulations. In

|ne t hes e tlculato movenent s and their

sensory fe e back ? re likely, the
corres?o neut ol ogi cal processe52 becone
art o ercelving process nedi a %
et ween the acoustic “stimlus and |ts |timte
perception..........

Lane (1966) has criticised the notor theory on
several grounds. He and his colleagues have provided
evi dence that woul d seemto show that the motor theory is
an un-necessary assunption for the | earning of categorical
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perception (eg., phonene contrasts). In their experinents
(Lanme 1966, Coss and ot hers, 1966) non-speech stimul

were enpl oyed; the results showa relation between |abeling
and discrimnation. The |abeling responses were
linguistic rather than motor. In a certain way, then
these experinents seemto support that part of notor theory
whi ch contends nediators (linguistic abstracts) are at work,
since acoustic (and visual) cues that occupy different
positions along a single continuumare 'labeled by essen-
tially discontinuous productions. In another way they do
not support the notor theory since non-language stinuli
were enpl oyed, stinuli which could not be imtated.

Perhaps one way to di scover whether or not speech is
a speci al kind of decoder is to find a person who hears but
cannot speak. MacNeilage, Rootes and Chase (1967) studied
a 17 year old female who had chronic difficulties in
swal | owi ng, chewi ng and speaking, but whose hearing and
intelligence were normal. Her inabilities were apparently
related to a | oss of somesthetic sensation rather than to
damage of the systens governing motor activity.

The detailed inventory of the subject's phonemc
perception gave data which are consistent with that found

for normal subjects.

Lennoberg (1962) has described a case in which |earning
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to speak was inpossible because of a pathol ogical defect
"and yet this did not affect the devel opment of speech

conpr ehensi on'.

Jakobson (quoted by Horman, 1977 ) reports the
experience that in certain Caucasian Languages he coul d
di stinguish their numerous phonemes, without being able,
inspite of all his efforts, to produce them himself.

He (1956) al so cites the case of a one year old boy who
recogni zed and distinguished faultiessly the words
tata' and' kaka' whenspokentohim but consistently

said '"tata’ instead of 'kaka'.

It remains to be determned whether a change in
discrimnation performance is pre-requisite to a change
inarticulation performance. Wnitz (1969) takes the
point of view that for sone children intensive speech
sound discrimnation training between the error sound
and the correct sound will facilitate the subsequent
| earing of the correct sound

The inportance of speech sound discrimnation
training as a pre-requisite to sound | earning was investi-

gated by Wnitz and Preisler (1966). The plan of the

st udy i nvol ved.

a) select|ng a phonene cIuster whi ch occurs
infrequently in English
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(b) Determning the error children nmake when
trying to produce the cluster,

(¢) Training children to discrimnate between
the error and the correct cluster, and

(d) Assessing the effectiveness of the discri-
m nat | on tra|n|n?e?n Igﬁgn|P%rto say the

new phonene cl us , [ cluster was
selected as the experinental consonantal

cluster.

The general findings of this study indicate that
sound discrimnation pretraining (between error and
correct sound) facilitates the [earning of the correct
sound. However, it does not seemto assure sound
| earning, as 5 of the 15 subjects in the experinental
group did not evidence learning of the /sr/ cluster.
Whnitz concl udes.

Thus, it would seemthat sound discrimnpation
learning is a necessary hut not a sufficient
condition for sound learning (p. 279)

But there are others who believe that the ability
to produce difference between sounds often cones before
the ability to hear these differences. Two groups of
experinments may be cited in support of the hypothesis.
Renqui n and Anderson (quoted by Ladefoged, 1967) tested
the ability of Filipino students to pronounse a |ist of
Engl i sh wards containing contrasting vowel sounds.
Scores on these tests were based on judgements of the
correctness of pronounciation made by native English
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speakers and trained phoneticians. They then conpared
these scores with tests of the ability of sane students
towite down a list of the sanme English words spoken in
a different order by a native English speaker.  They
found that subjects always scored higher in the pronoun-
ciation test thanin the listening test. They were able
to produce differences between pairs of simlar vowel

VWi ch they were unable to hear consistently.

The second group of experiments which [eads to the
conclusion has bean reported by Briere (quoted by
Ladef oged, 1967). Ha taught a group of Anerican students
a number of phonol ogi cal contracts Wich were not in
their own speech. He found that there was nearly al ways
a stage at which a subject could produce the new contrast
perfectly, but still would not hear the difference. This
stage did not ast long, however. As soon as the subject
becane nore adept at making the difference, he beganto
hear it and coul d nake correct identificationnore consis-
tently.

According to Lodef oged, correct pronounciation can
be achi eved through the understanding of the articulations
involved but it is often achieved by trial and error
acconpani ed by reinforcenment for correct responses, and it
al nost invariably precedes perception. Exceptionto this
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rule are the students learning a foreign | anguage who

of ten distingui sh between sounds made by the instructors
but do not make these distinctions while producing the
sounds. He clains,

e I ngeneral, if people can hear a
difference between a pair of simlar sounds,
then they can nake the difference - but do
not nceeSsarily do so intheir ordinary speech

(p. 169).

It needs to be known whether the ability to produce
di fferences between sounds precedes or follows the Ability
to perceive these differences. The studies just quoted
were done on adult. The sane may not hold good in the
case of childern.It 1is generally believed (Ladefoged,
personal comuni cation, Berko and Brown, 1960) t hat
children perceive differences between sounds |ong before
they can produce them

Wnitz (1969) suggests that after some point intime
(probably by two years of ggt?r?d speech asounddiscrimnation
scores reflect the speech / experience (phoonena systen)
of children. It is possible that speech sound diserim -
nation tests that are admnistered to articul atory defective
children may reflect primarily the effect of a |arge anount

of faulty speech sound | earning.
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t hat phonem c

...... Thus we art act saying/distinctions
cannot be |earned before articulatory.

roductions are learned only that articul a-

ory experjence will affect |ater discrim-
nations (Wnitz, 1969, p.198).

The review suggests that there may be a patternin
the devel opnent of speech sound discrimnation. It is
al so known that the devel opnent of articulation follows a
pattern. But the relationship between the two is not
clear.

Hence the present study was taken up to | ook for
patterns in the devel opnent of discrimnation, and to
study the relationship between articulation and diserim -

nation.

Tests of Speech sound Discrimnation

The usual speech sound discrimnation test consists

of a list of words or nonsense syllable pairs. Each pair

of itens consists of short sequences of phonenes. identica
in number. The test itens are varied, so that some pairs
ctontainthe sane phonenes and ot her pairs showa difference
of one phonene. Wen the pairs differ by one phonene,the
position of the contrasting phonene is kept constant. The
subject is asked whether the itens are the same or different.

The sound discrimnation test published by Travis and
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Rasmus (1931) is made up of 366 pairs of nonsense syllables
which are identical or differ fromone another in only one
phoneme.  In 300 pairs the discrimnation is mde between
consonants and in 66 pairs it is made between vowels. The
subject listens to the examner uttering each pair of

syl lables and indicates on a blank whether he perceived
themas the "same" or "different".

Listening to 366 pairs of nonsense syllables and
maki ng judgements about each is anonotonous task.  The
difficulty of making judgenents between abstract nonsense
syllables restricts the use of the test to the elenentary
grades and above (Tenplin, 1957). For young children a
techni que of measurenent using concrete rather than
abstract items is inperative if a valid measure is to be
Cbt ai ned.

Two different disCrimnation tests were enployed by
Mate (1946). The first test consisted of sentences, such
as "shoe your food well", which were printed en standard
forms with the test word absent.  The subjects were to
check the blank space if the test word was m spronounced.
The attend test consisted of a paired list of word simlars
and word contrasts.

Mansur first constructed a picture sound discrimnation
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test in 1950. Instead of nonsense syllables differing
in only one sound el enent the test was made up of pairs
of such words which couldto pictured. In the
admnistration of the test, both words in the pairs were
uttered by the experimenter. The child' s task was to

i dentify the stimulus pair of words fromanong the four
pairs of pictures on a single sheet before him For

any stinulus pair,ab, the four pictures were arranged as
fol | ows.

ab, bb, ah and ba.

| n subsequent revisions by Haroian, Fronovost and
Dunbl ot on (1981) the presentation has been sinplified
so that the child indicates the pair of words uttered
on a card hearing picutre of one like and one unlike
pairing of thewords, that i s, either aaor bb and ab or ba.

These revisions of Mansur's test have al so incrreased
the nunber of discrimnations. The original test in-
cluded 30 pictured word pairs. The revision by a group
of students as reported by Fronovost and Dunbl et on (1953)
consi sts 36 pairs of discrimnationwords presentedin 72
itens so that arecognitionof simlarity and difference
i's obtained for each pair.
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The Wepman Auditory Discrimnation Test (1958)
consi sts of 40 word pairs of contrasts and simlars.
The contrastive elenents involve changes in place of
articulation, while manner and voicing are kept
constant.  The contrastive el ements include both
consonants and vowel s.

Costell o and Flowers (1963) uaed "filtered speech"
test and "binaural summation test". Inthe 'filtered
Speech" test energy bel ow 960 cps was delivered 40 dB
above the subject's SRT; in the 'binaural summation"
test the distorted signal was presented to the left ear
While the right ear received an undistorted signal 5 dB
above the SRT for that ear. The stinulus naterials
consisted of 50 pictures. A corresponding list of 50
nmonoayl | abi ¢ words was conpiled, each word was either the
nanme of the object in the picture or the name of an
obj ect whose nane was simlar to (a difference of one or
two phonemes) the object in the picture. Discrimnation
was tested by having the subject answer yes or no to the
question : "Is this a picture of ....... ?

It isobviousthat veryfewtestsarebasedonthe
concept of distinctive features, which has been very
useful in studying the devel opnent of speech sound
an
di scrimnation,/which also has therapeutic inplications.
Since there was no test for discrimnation in Kannada, a

test had to be devel oped using the concept of distinctive
feat ures.



CHAPTER |11

VETHODOLOGY

Test Construction

The phonenm ¢ inventory of Kannada as given by
Somasundaran (in press) was used, with a fewnodifications,
for analyzing the phonenes in terns of distinctive features
(Jakobson, Fant and Halle, 1963).

Since no spectrographic analysis could be done, it
was assuned that the phonemes of Kannada were sinmlar to
t he correspondi ng phonenes of English. Though Kannada has
10 distinctive features, all of themare not 'distinctive'.
In the present study, only those features which were distin-
ctive were considered.

Pairs of phonenes differing in one or two distinctive
features were chosen out of which alist of 17 mnimal pairs
waa made up (Appendixd) .

The selection of mnimal pairs was restricted ow ng
to t wo factors

i The words had to be famliar to youn

(1) cﬂu ren young

(ii) Both th% nenbers of the pair has to be
picturable.
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Four pairs of pictures were used to represent each
word Pair. For any stimulus word-pair, ab, the four
picture-pairs were aa, bb, ab and ba. The picture pairs
of each set were pasted oa a sheet of thick paper and
encl osed in a transparent plastic case. The arrangenents
of picture pairs was the same for all the sets.

Recor di ng

The stimulus word pairs were read out by an adul t
femal e speaker in a sound treated roomand recorded on a
Tel ef unken Taperecor der.

The fol lowi ng instructions preceded the stimulus :

RreB) 0%, WA Bod) BBAY T ® Gratned Feg®
d8sdy BiXy Levofcdedd Ry B 23 Be gfmg
ey edoc 4 OF F3 W :3s°re£ 8y, Bochex, ‘D
b@ ol Sndw o2 ﬁ!‘celi;ﬁu & Reed w§ iﬁcoﬁfﬁ-

6:@30-)? Qﬁ vt%?'.) 387 ﬁrgeﬁ) onf &0k, Zﬁ-Px
bodoﬁv {uaﬁmsbﬁe?

The English version of the instructions is given
bel ow:

| will go_on saying some words) |isten care-
Iy, I"wll say two words oné after anagther.
shoul d 0| nt to the picture-pair naned by ne
Ie/ |/00|nt to the /el e/
f you do not
ne a nd vv|II repeat D d you
we try |t now ?
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This was followed by a fewword pairs whose
pictures the child had to paint to.

For each stimulus word pair there were four possible
conbinations. Instead of reading all of them successively
one randonty chosen itemfromeach set was recorded -and
this was repeated until all the four items of each set
were recorded. There were a gap of 10 seconds between
successive word pairs.

Validity

There is no other test for discrimnation in Kannada
Hence, the performance on the present test coul d not be
conpared with that on any other test. However, the test
can be presumed to neasure discrimnation since simlar
tests for neasuring discrimnation do exist in English
(Pronovest and Dunbl eton, 1953).

The test was admnistered to normal adults sane
of themcommtted one or two errors, but these were random
and hence, could not be attributed to faulty recording.

Subj ect's

The subj ect s conpri sed 105 school - goi ng Chi [ drenfrom
various localities in Msore City. The criteria for
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selecting the subjects were:

(1) He/she should between 4 and 8 years of age
The lower limt of 4 Kears was” chosen
because 1t was thought difficult to test
pre-school children wth this test. The
upper limt of 8 years was choaen because
nany |nvest|%ators (Tanpl1n, 1967) have
shown that phonem c' devel opnent 1S conplete
by the tine a child is 8 years old.

(i1) Helshe should have nornal helping for the
speech frequenei es.

(1ii) He/She should not have any observabl e
def eat of the speech neachani sm

(iv) Helshe should Know Kannada.
Procedur e

A random sanpl e was drawn anong the children from
each of the follow ng grades :

(i) Upper Nursery
(ii) | and I'l grade

Their hearing was tested in a quiet place in the
school.  The noise level varied in different schools,
tad coul d not be controlled, but it was | owenough to
permt normal conversation. Those who did not have
normal hearing for the speech frequencies were rejected.

The picture-pairs of the discrimnation test were
first used to elicit oral responses fromthe childrenin
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order to ensure famliarity. The careful selection of
words did not result inall words being known by all
children. However, the fact that a child does not

i dentify the word pictured need not mean that the word
I's not known to him It may not be identified because
of the particular picture, used to elicit it. \Wen a
Child did net nane a picture, the experinenter named it
and sonetines, whan the picture was anbi gous, explained
it

After this, the instructions were played and the
child was asked whet her he understood them  The
instructions were repeated Wen found necessary.  The
task was denonstrated to the child and a fewtrials
were given. Tha pictures used for practice were not
part of tha discrimnation test. The real discrimna-
tion task was begun only after ensuring that the child
had understood the instructions.

Both the test material and the tape recorder were
kept in front of the child. The stimulus word pairs
were played at a constant |oudness. The child pointed
to the picture-pair that he thought was named. Bach
response was noted down aa either right or wong. The
child was periodically reinforced verbally after correct
responses.  The child was al so occasional |y remnded to
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After the admnistration of the discrimnation test,
the child s oral responses to the sane pictures were taped.
Al'so, a picture-word articulation test was admniatered to
elicit all the phonemes of Kannada, sone of which were not
included in the discrimnation test. The purpose was to
see whet her a speech sound and/or distinctive feature was
consistently msarticulated, and to correlate articulation
with discrimnation.

VWi le recording the child s oral responses to pictures
he/ she uttered the words spontaneously, or occasionally,
repeated the words after the examner. Tenplin (1947) has
reported that simlar results are obtained in the neasure-
ment of speech sound articulation of normal children
whet her a repeated or a spontaneous utterance i s used.

Reliability

Some of the children (N=26) were retested after an
interval which varied froma few hours to 2 days for
different children.  The pearson product monment correlation
was used as the nmeasure of reliability.  The performances
of all the children on the two occasions were conpared for
each item  The correlations ranged form0.60 to 1.00 for
different word pairs which were statistically significant
at 0.01 level.
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Analysis

Two Speech and Hearing graduates were chosen to
judge the recorded speech sanples. Each response was
assigned to one of the follow ng categories-correct,
emtted, mldly distorted, severely distorted and substi -
tuted.  The two listeners evaluated the sanples indepen-
dently. There was close agreenent between the two
judges except at some points which were not relevant for
the present study. For exanple, in evaluating the
articulation of word pairs, only those sounds which were
In contrast were of concern



CHAPTBR |V

RESULTS & DI SCUSSI ON

The score sheet used for evaluating discrimnation
I's shownin the appendix I'l.  Bach correct response was
counted as one and an incorrect response as zero. Accor-
dingly, the mninumand maxi numscores for each itemwere
0 and 4 respectively.

The children were grouped on the basis of their age
There were el even groups, in seven of which the range was
six nonths. |t was not thought necessary to have such a
smal | range after the age of 8 years. The nunber of
children in each group was not equal and ranged from3 to
23. No effort was nmade to control it as it was dependent
upon the availability of children.

Table 1. shows the nunber of childrenin each group
who correctly discrimnated eachitem A score of 3 or 4
was the criterion for correct discrimnation. Since the
number of childrenineach group was not the same, this was
converted to percentage of children in each group who
correctly discrimnated eachitem(Table 3) .

The fol | owi ng observations were made regarding the
speech sound di scrimnation of children :

(1) The feature of nasality was discrimnated
better than all the other features. Except
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for one or two childrenin each group, all the
other chi|dren, even in the youngest age- ?roup
studied discrimnated this feature correc

(i1) The feature of voicing was ea3||
discrimnated by more“than 76%o0
thechildren51/2yearsandol der.

(ii1) Wrd pairs which differed in mpre than
one distinctive feature mere dlscrlntnated
better than these which differed in onl Y
one dlstlnctlve feature at all ago | evels.

(iv)  Vowels were djscrimnated better than
consonants differing in features other
than voicing or nasality.

(v) Vowels differing in the grave-acute di men-
sion were discrimnated better than those
differing in the conpact-diffuse di mension.

(vi) The sane feature was not discrimnated
equal [y well inall the word pairs.

(vii) Cemnate consonants were discrimnated
betrter than single consonants.

(viii) The sounds /d/ and /d/ were discrimnated
better when they were preceded and fol | owed
by a front vowel than by a back vowel.

(ix) The distinction between/I/ aad/l/ was
the |ast to be acquired.

(x) The devel opment of discrimnation was
onpl ete by the age of 8 years.  These
results led to the acceptance of the
hypothesis that there is a pafte n In th
devel opnent of speech sound discrimnatio



TABLE 1
Showi ng the nunber of children in each age group who correctly

each item
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TABLE 2

Readi ngt hepercentageof childreni neachagegroupwhocorrectly

di scri m nat ed each I tem
| t ens Age 1 2 3 4 5 6 7 8 9 10 1 12 183 14 15 16 1/
Group
3841 100 100 0 O 3B 100 O 10 10 B3 O O 33 3B 0O 66 3
4.7-5 60 80 20 *0 8 100 20 40 8 60 8 O 20 40 40 100 &0
51-56 /1 /1 14 14 57 100 43 71 14 29 14 14 20 43 100 43
576 8 A 60 74 8 A 6/ 8 80 %4 8 20 40 67/ 60 AU A
6166 95 95 46 80 7 100 60 8 100 60 75 30 5 8 65 100 76
67-7 NV 90 6 77 8 9B 5% 77 0O 77 60 A 43 0O 47 90O 65
7.1-7-5 100 100 68 76 91 91 42 99 8 60 75 18 60 91 42 100 91
7.7-8 84 100 &4 67/ 10 100 84 10 100 6/ 6/ 6/ 60 67 67 10 50
89 8 8 71 8 10 100 & & 8 8 86 100 71 8 8 8 10
9-11 100 100,100 100 100 100 100 100 100 100 100 67 100 100 100 100 100
11+ 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
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Di scussi on

Chservations 1 and 2 are in Agreement with the findings
of MIler & Ncely (1965) who observed that it was easier to
dsi crim nate between two sounds which differed i n manner of
articulation (voicing, nasality) than those which differed
inplace of articulation.  Koenigaknecht & Lee (1968) also
obtained simlar results.  They al so support Jakobson's
hypothesi s that the opposition of nasal and oral consonants
bel ongs to the earliest acquisitions of the child.

Cbservation 3 supports the proposition of Jakobson &
Ral | e (1956) that physical stimuli that are nost distinctive
are learned first with finer differentiations followng Iater.

It is WII known that consonants are nodified by the
preceding and the followi ng vowels. Hence there was no
consistency in discrimnationin terns of features. The
sane sounds were nmore discrimnative in particular phonetic
contents than in others.

The present study al so confirns Menyuk's observations
that diatinctions anong nembers of certain sets (liquids &
Stridents) are late acquisitions. However, Mnyuk's data
relates to speech sound productions and not to perception.



It ininteresting to note that distinctions that are
acquired late are al so perceived | ate.

Exam nation of Table 2 reveals that sonetines younger
children performed better than ol der children.  This was
because one or two children in the ol der group consistently
failed to discrimnate, and since Nwas small, the percen-
tage dropped consi derably.

Though the word pairs differed in different features,
a hierarchy of case of discrimnation of features could not
be made because factors like position of the contrasting
el enment in the word, and phonetic context were not controlled.

Dscrimnationinrelation to articulation

The articulatory performance of children was eval uated
by two trained listeners. The sounds msarticul ated by each
child and the type of msarticulation were noted down. In
case of substitutions the substituted sounds were noted down.
Thediscrimnationandarticulationof eachchildfor eachitem
werethencompar ed. Theoretically, therearefour possibilit-
les Correct articulationanddiscrimnation, inpairedarticu-
| ation and discrimnation, inpaired disrimnation with correct
articulation, and correct discrimnationwth msarticulation.
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Tables 3 and 4 show the relationship between
articulation and discrimnation for each group for
each word pair. The fol | owi ng observations regarding
the relationship between articulation and di scrim na-
tion wer e nade ;

(i) Cross distinctions involving a_ difference
of nore than one distinctive feature were

made both in articulation and discrim na-
tion even by the youngest group studied.

(i1) The oral-nasal distinction was produced
Only 10

correctly by all the children
chi | dren’ made errors on thrs feature In

di scrimnation.

L ne chil I d not make the voi ced-
(i) vorXe?ess dif ? eren tratro while in
rscrrnrnatron & ere were 44 errors
opnitemN 22 on 1temNo. 8.
The errors mer e Infrequent after the

age of 7 years.

(iv) Vowels were never msarticulated. The
errors in discrinination decreased

Wi th ago.



UO IJeU W [JOS 1P 1991100 Y1 M UOIJR|NDI}IBS N " +-
UO 178U Wi 149S 1p patiedu | y)m uo1ye nd11ue 31091100 *° -+

Uoljeu W 1JosIp paredul Yyym uoilendijlesy = --
UO 172U W 1JOS IPPUB UO 1Je NI 1148 1034100 " ++

— <«

— M~ 00— I~ OOLONNN~
—AO8<r
q—
—

QN @\

17

Acdd—d— NI
—IAaNANAN— A

AA<tT A HLO O

S IS IS IS BRSNS IS S BN IS BN BN IR S IS S I S
M NN NN AN AN MMM
— «—1 AN

@O 00 IN~000000 00 00N0000C000N
(O (O (O (O OOOOWOLO <t <+ <FLOLDWO <t
— O\ LO OO i —AO
—

— N LMo

rl
1
+
1
1
+
1
1
+
+
+
1
1
+
1
1
+
+

+- -+ --

+
+

— -+ -+t wa ] |

(7 =N) + 1T EN) 1T -6 N) 6 -8 ON) 8- 11 (ZT=N) 9°2-T°2 sdnolb -aby

UO 178U W 149S Ip pue uo1ye na1le usawmiaq diysuo1ye (a4 ay) Bu mous
vV IvL
- N.V -



i

UO IJBU LW 1J2S IP 1984402 Y1 Mm Uuolleindllies \
UO I)eU W 1J0S Ip paJredul uoile ndi11Je 19391109
UO IJeU W 1JOS Ip paidredul y1m uolleindilies \

N M <

—
NNH@OOH\:IQNQI\‘QIQI\&IHI\

UO IJBU W [JIS P PUB UO 11 ND11Je 1084400 " 44
51 T 9T Z 4
.
(44 02 T pT v M | € )1
L 14

9T M S 6 e T ¢ . - ! L 91
o1 8 z v 1 0l p T 2 , : £ z oT
8 A o 9 €9 s T T e ; ¢ I v
o1 t S 0T € S T T e T 1 71 €T

too € ¢z a s T T ¢ T T
L1 L T el e
12 L 8 q T T z 5 [ T T
81 voe ¢ e 4 2 T £ ‘ o
NNW 8 w..m W ! %ﬁ 1% .m_w. e I e 6
0c g X T v 9 / § I c > :
8T 5 i 4 €T £ 14 4 e 5
z no¢ | & ] 1 ¢ s 2 g
C 9
¢ # MM [ €T Z S € T e w m

¢ t € v T 4 3 Z
' * ! m H
e S S ++ +- o+ T - ++ o s ] |

(SZ@OBANI999-T 9 (ST=N)9-2°S  (/'N)9'S-T'S (rN)S-L t€=N)T-¥-8 '€ sdno & -aby
UO ITeuuu 1J0S (0 pue Uo 178 nd 114e usaniag d ysuo 1Te pJ ay ) Bu mous
¢ Jiavl
-



- 43 -

Table 5 shows the average error on items 4 and 5
(conpact Vs Diffuse) for the different age-groups.

Table5
Errors
Age Group N Aver age
3.8-4.1 3 2.5
4.7-5 4 1.5
6.1-5.6 7
6.7-6 15 3
6.1-6.6 20 4.5
6.7-7 23 3
7.1-7.6 12 2.5
7.7-8 6 0.5
8-9 7 0.5
0-11 3 0
11 4 0
The n er 0fCI| en.who ada red
(V) ﬁe du (Ij nctions p)o h|C UIPﬁr
cept|on produ t|on mcrease
%g Eere were no msarti at|ons
onteaeo 7/23year Except in
nst an ?e t ounds msarti cul aHz
were r etr un% n% e retro ex
sounds, t | UI / i/va h as
acqui red othln rticulation an |nd|scr|-
m nat 1 on.
(vi) Exce?t in four |nstan es, all the sounds
msarticul ated were a s ms gercewed | n
|nstan e, }he cf)| f' eHP romtted or
t|tu e f r OIhe I.SCrimna

r
|on as reqU|re8the hi |
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betmeen_/r/ and / I/ which the child didwth

no difficulty, . In'the other three instances

the msarticul ations were inconsistent, and

the de3|red sound was uttered In other contexts.
(vii) On the other hand, all the word pairs which

wer e artlculated correctly were not discrimna-

r
ted. The distinction npst consistently mssed
was that between alveolar and retroflex sounds.

Table 6 shows the No. of errors on this feature far
the different age groups.

Tabl e 6
Age group N Brors
3.84.1 3 14
4.7-5 4 12
6.1-6.6 7 31
6.7-6 15 39
6.1-6.6 20 47
6.7-7 23 60
7.1-7.6 12 34
7.7-8 6 11
8-9 7 6
9-11 3 1
11 + 4 0
(vii) There were also many errors on itemNo. 3
whi ch had_the contrasting elenent in a
blend,  Table 7 shows the No. of errors
on this itemat different age |evels.

.45
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Table 7

Age groups N Brors
3.8- 4.1 3 3
4.7-6 4 3
6.1 - 6.6 7 6
57-6 15 7
3.1-6.6 20 11
6.7 - 7 23 11
7.1- 7.6 12 7
7.7 - 8 6 0
8 - 9 7 2
9-11 8 0
11+ 4 0

These results did not support the null hypothesis
that there is no relation between articulation and dsi -
crimnation, and was hence rejected.

The group of children with correct articulation
and inpaired discrimnation is of particular interest
because, contrary to the popul ar belief, it shows that
the production of a distinction precedes its perception.
This finding supports the notor theory of speech perception

. 46
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propounded by Liberman and his col | eagues (1961, Db) It
al so casts doubt on the role of auditory training in the
correction of mscrticulation. The possibility that

sound discrimnation learing is a function of feedback
from sound production indicates that the so-called ear-
listning activities which concentrate on differential
|istaning may be ineggicient as a neans to proper articu-
lation.On the other hand it may be more production to

al lowauditory discrimnationto devel op as a function of
verbal out-put.



CHAPTER V

SUMVARY AND CONCLUSI ONS

Littleis known about therelationship betweenarticul a-
tion and discrimnation in phonol ogi cal devel opnent. Wnitz
(1969) has suggested that the child' s understanding of the
adul t phonene systemor a portion thereof, antedates any
attempt by himto utter |anguage units.

In the absence of unequivocal evidence, many have assu-
med that articulatory errors reflect inpairnent in the deve-
| opment of speech sound discrimnation. To test this
hypot hesis, the relationship between articul atory performnce,
and discrimnation has bean investigated. Articulatory
def ectives have been found to be inferior to articulatory
non- def ectives on tests of discrimnation

Since the apticulatory defectives have been studied as
a group, the relationship between specific articulatory and
discrimnation errors i s not clear.

Since there was no test for discrimnation in Kannada,
a test using distinctive features was devel oped.  The
purpose of the study was -
(i) To look for patterns in the devel opnent
of discrimnation, and

(ii) To study the relationship between arti -
cul ation and discrimnation
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|t was hypot hesized that :

(1) 0Tthere s a ljirt] eJin in the devel ogggnt

speech s scrimnation,
Ui)'maeisnorgaﬂomm . between arti -
culation and discrimnation

Alist ef 17 mnimal pairs was made up by using
pairs of sounds which differed in one or two distinctive
features.  Four pairs of pictures illustrated each
item  The instructions and stimulus word pairs were
recor ded.

The test was admnistered to a random sanpl e of
school -going childrenin various |ocalities of Msore
Gty. Al the children had normal hearing. The dis-
crimnation test required the child to point to the
picture-pair fromamong four pairs illustrating the
word pair ha heard. A score of 3 or 4 was the criterion
for correct discrimnation.

The child's oral responses to these picture pairs,
tad, to apicture word articulation test were taped, and
eval uated by two trained speech and hearing graduates.
The discrimnations and articul ation of aaah itemwere
then conpar ed.
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There was a definite patternin the devel opnent
of discrimnation, supporting Jakobaon's hypot hesis.
Words differing nore than one distinctive feature were
discrimnated better than those differing in one

discrimation feature.  Features of voicing and nasality
Were distinguished at an earlier age than features of
place. Thus the hypothesis that there is a patternin
the devel opment of discrimnation was retained. The
present study al so supported earlier observations that
di stinctions between nenbers of certain sets (liquids
and stridents) were the last to be acquired. Al the
distinctions had been acquired by the age of 8 years.

The fol lowi ng dbservations regarding the relation-
ship between articulation and discrimnation were nmade

(1) Sounds ihat wer e discrininateq correctly
were also articulated correctly

(11) Except in 4 instances, sounds that were
msarticul ated were al so not discrim nated.

(1i1) on the ofher hand, many word pairs which
were articulated correctly were not discri-
mnated. Errors In discrimnation persis-
ted tor sonetine after the distinction had
been made i n articulation

The distinction between al veol ar and retroflex
sounds was the last to be Acquired both in perception
and in production.

The production of a distinction always preceded its
perception.  This was interpreted as supporting the notor
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theory of speech perception (Liberman et al, 1961 , b).
The inportance of ear-training in the correction of

ms-articulation was questioned.

Limtation

The sanple of the present study was too small to
draw concl usions of any generality.

Recormendations for further research

1. A simlar study may be carried out in other Indian
| anguages using a large sanple to verify jakobson's
hypot hesi s.

2. Bilingual children may be studied to see if the
patterns of acquisition are the sane for both the

| anguage.

3. The relationship between the acquisition of phonamc
distinctions by children, and the order in which
these distinctions are restored in aphasics, may
al so be studied.
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