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DEVELOPMENT OF CHILD SPEECH HEARING AT THE ONSET OF SPEECH
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Abstract

The results of the inv-gtigation of
speech hearing indicated 1e ability of
children eged from 18 to 4 months to
recognize the words before they are able
to differentiate the phonemes; the gene-
ral tendency of phoneme differentiation
revealed by N.H. Shvachkin is supported;
the influence of the acoustic and speech
motor analysers over the formation of
phonemic, hearing depends on individual
differences in the development of one of
them in the child.

Introduction

There are two importent problems in ine
investigation of child speech hearing

8t the onset of speech: the order of
phoneme differentiation and the influen-
ce of the speech-motor and/or acoustic
enalysers on the development of the pho-
netic hearing,

The stages of phonemic hearing develop-
ment were revealed by N.H., Shvachkin /7/.
The drewbacks in the methods used were
criticized by 0. Garnice end the results
were partially confirmed in the experi-
ments of M.G. Edwards /9/. That is why
the problem was open to investigation,
There are three points of view regarding
the influence of speech motor and audito=-
ry analysers on the development of phone=-
mic hearing, The adherents of the acous-
tic theory of speech perception suppose

' the phonemic hearing development to be

based on the operetions of the auditory
enalyser /8/, The supporters of the motor
theory believe the formation of the phone:
mic hearing is impossible without the ac=
tivity of articulatory organs /1/. Some

‘8cholars believe that only the interacti-

on of heering and articuletion define the
formation of phonemic hearing /7/.Before
describing our experiments devoted to
these two problems it is necessary to de-
fine the concept "speech hearing" diffe-
rentisting it from the concept "phoneme
differentiation"or "phonemic heering".
Speech hearing includes: 1, phoneme dif-
ferentiation ability, 2., speech recogni-
tion, The mechanisms of differentiation
énd recognition that underlie these abili
Eiﬁﬁiin/§9ults were investigated by N.I

und E. Esenina /4/. While differentiasting
one singles out all the differentisl fea-
tures of an object (the phonemes of the
word, for ex,), the relations between
them and in this way the image of an ob-
Ject is formed. The process of recogni-
tion is based on the image which heas

been already formed and "mekes use" of
some features referring to an object as

a8 whole (the word structure features,
length, different features of some phone-
mes).

Experiments

In our first preliminasry experiment /6/
the general problems of child phoneme di-
fferentiation and recognition were in-
vestigated, The problems were: to find
adequate methods of infant speech hearing
investigation; to find out the relation
between child phoneme differentiation

and word recognition; to find out what
sounds in the words of different length
are the most informative for recognition.
Two groups of children: (3 children in

- each group), speaking and non-spesking

at the age from 1,8 to 2 years took part
in the experiment.

The results pointed to the absence of
difference in compared groups both in

the number of phonemes differentiated

and in the number of words recognized.
The features used in recognition changed
according to the word context. The words
had been recognized before all the phone-
me differentiations were achieved, The
most informative for the recognition
were: the stressed vowel, the vowel after
the stressed syllsble, the first sound.
(The seme results were obtained with the
grown-ups /5/.

In our next preliminary experiment /6/
the succession of phoneme differentiation
and the recognition process were under
investigation., The subjects were 4 non-
-speaking children and 5 speaking child-
ren at the age of about 2 years o0ld. The
experiments confirmed the succession of
phoneme differentiation achieved by N.H.
Schvachkin, The experiment also suggested
that non-speeking children could achieve
the same level of phoneme differentiation
as speaking children. While not being
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able to differentdate phonemes the child-
ren used acoustic features in the recog-
nition of 49 names of objects.

In the concluding experiments /6/ the
following problems were under investige-
tion: the ability to differentiate pho-
nemes by epeaking and non~-speaking in-
fants to follow the role played by motor
and hearing esnalysers in phonemic hearing;
the succession of phoneme differentiation
in the groups of speaking end non=-spea-
king infants,-We also wented to find out
whether the time of the first word of
non-speaking infants depended on the pre-
vious success with phoneme differentia-
tion.

We supposed (according to N.H. Shveachkin
/7/) that the differentiation of one and
the seme phoneme by different children
may be based either on the acoustic or
upon the motor anslyser depending upon
the individual degree of its development.
But there may be some regularities of the
interaction of both analysers that depend
upon non equal difficulties in the pro-
nunciation or recognition of different
sound groups. In order to define these
regularities we supposed that three seg-
uences should be compared: 1) the sequen-
ce of phoneme differentiation /7/; 2) the
gequence of articulatory differentiation
which is obtained from the observation of
the children's sound pronunciation acqui-
sition /1/; 3) the sequence of the recog-
nition of the seme pairs of sounds by
speaking children which was obtained in
the experiments with some noise interfe-
rence /1/.

The sequence of acoustic and motor diffe-
rentiations was defined by the order of
sound appearance in the pronunciation of
the cild or by the order of its recogni-
tion. This was done on the supposition
that after the given child had mastered
the pronuncistion of the latest sound’'in
the pair, or had recognized it we would
teke the differentiation (acoustical or
motor) of this pair of sounds for granted.
The relative order percentage of phone-
mic, acoustic and motor differentiation
acquisition of the seme pairs of sounds
is reflected in diegram N 1, (p. 3).
Judging from the data in the diagram,
some conclusions can be drawn about the
interaction of acoustic and motor diffe-
rentistions which influence the formation
of the phonemic ear,

1, In the case of phonemes /p, ¢, 3,4,
»/the articulatory differentiation lags
behind the auditory very considerately.
That means that this phoneme differentia-
tion may be based on some acoustic diffe~
rences in the sounds which calls forth

7. The acoustlic qualities of the sound
include not only phonemic but all other
characteristics,

- children ©

some articulatory chenges leading to the
articulatory differentiation of these
sounds. In other cases difficulties in
the pronunciation lead to a lag in pho-
neme differentiation of soft and hard sj.
bilants (in Russien), sonorants and non-
—articulatory voiceless sounds.. .
2, In the case of phonemes /7,7 ,«x ,d,
A o/ 38 40°,8° 4/ the development of the
phonemic ear is based upon their articu-
lation, with acoustic differentiation
following ite. It should be born in mind
that these tendencies are likely to chan-
ge under the influence of the child
acoustic and motor individual development,
For the purpose of testing some of these
guppositions, the following experiment
has been carried out,
Subgects. 17 children aged from 1 year 5
months to 1 year 9 months, Four from 5
speaking children of the control group
could produce sentences. The experimen-
tal group consisted of 12 non-speaking
children who could pronounce only: "MéwA
ANA, 62X Oty LA, All the chil-
dren had parents speaking only one len-
guege (Russien). Their hearing was nor-
mal., They were on the 6th stage of senso-
ry-motor intellectual development (accor-
ding to Piaget), Their ability to under-
stand speech and to speak was checked up,
Our hypothesis was that the group of non-
speaking children bases their phoneme
differentiation on the acoustic properti-
es, of the speech sounds given in diagran
N 1. The experiment lasted for two and &
half months.
Materisl, In the experiment 35 control
cards and 28 experimental cards were
used, The control cards presented pictu-
res of objects familiar to the children.
The exp., cards presented objects having
monosyllabic names, and differing only.in
one phoneme, They reflected the 9 gtages,
of phonemic development given by N.H.
Shwachkin /7/. . S
Procedure. First, the Exp. taught the -
o recognize and differentiate
the control cards shown to the child in
chance order (3 or 4 at a time) until
they 21l could recognize and point to
the cerd (when asked) very quickly end
without any mistakes., After this the Exp
passed to presenting control pairs of
cards. A pair of cards differing in one
phoneme was put before the subject. Four
commands had to be fulfilled with each
word. The commands were: "Point t0...s
give it, put it into the box, take it
out of the box". Each pair was presentﬁ
8 times. Every subject had to aifferentis
ate 4 or 5 pairs of words at each experd
ment, Every child participated in the er
periment once a day for 20 minutes, fi?
times a week.,
Discussion of the Results. In 0.K. Gern
ca's experiments /107 only the fact of
the differentiation on non-differentis-
tion of the phonemes of the pair was
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into account., We supposed that the figures

showing the ratio of the number of the sub-
Jecta! correct choices to the number of
all the choices which define the degree of
phonematic differentiation can also be ta-.
ken into account.
Eiagram N2 (p.4) shows the dependence of
the probebility of correct cholices by eve-
ry subject on the stages of Shvachkin's
icheme of phonemic development (19 pairs).
ccording to their results all the subjects
gere divided into two groups: with low pro-
8bility of correct choices (less than 50%
;igine subjects of the exp. group, &nd
ta h high probability of correct choices
ore then 50%) - 8 subjects,3 from exp.
group and 5 from contr, group. The data of

amotor differentiati-
ons _

three experimental and five contr. sub-
jects is shown on the same upper curve A
of & monotonous character. The results
show that the success of the first 8 po-

- ints of phonemic differentiation come

close to 95%-100%. From the 9th point en
almost linear lessening of the differenti-
ation of the given phonemes is observed.
The same held true for vowel-phonemes,
This proves Shvachkin's scheme of phone-
mic development. The results also show
that three non-speaking subjects differen-
tiated all the given pairs of phonemes &s
well as all the speaking subjects. For

the other 9 subjects of the exp. group,
the curve of differentiation ~B has & po-
lyextremal character, with pericdic rises
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