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ABSTRACT

Some aspects of speech-sound processing
lateralization are discussed. Hemispheric differences in the
execution of the tasks are investigated depending on the
type of reaction (vocal or manual), different sides of
stimulation, type of stimuli, presented monaurally to
different ears of normal subjects. The foregoing acoustic
and language experience of the subjects is considered in
connection with their ability to fulfill the experimental task.
The data demonstrate that processing of "native " and
"foreign” syllables has the tendency to be controlled by
different hemispheres: "foreign” need mostly left cerebral
mechanisms both for the mimicking and for the
identification of stimuli, while "native" can involve both
hemispheres. Individual background plays significant role
in cerebral balance of speech processing.
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1. INTRODUCTION

A number of studies have examined how bi- and
mono lingual speakers perceive speech in binaural testing.
On the other side a great majority of empirical research both
in normal listeners and in brain-damaged patients evidently
show that not only the perception of vocal and visual signals
but mentality itself changes depending on what cerebral
hemisphere is preferably engaged in processing.

A number of researchers made attempts to establish
how sound perception is determined by the context, by the
sound system of the mother tongue or by umiversal
perceptual factors. For example, sounds (vowels in
particular) were studied either in isolation (Fry et al., 1962;
Stevens, 1969), or in dependence of the preceding
(Bondarko, 1977) or the surrounding consonants (Halle,
1957; Stevens, 1963). Experiments in imitation of speech-
sounds can be mentioned (Chistovich, 1961; Kent,1977).

It was shown that vowel perception of different
language speakers depends on the vowel system of their
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native language on the one hand, and on the universal
perceptual human abilities on the other (Ogorodnikova,
1987). This question is worth discussing in the aspect of
functional brain asymmetry. The results of a great majority
of experiments on sound perception show the dominance of
left hemisphere in this process (Kimura, 1973; Shankweiler,
Studdert-Kennedy, 1967, Liberman, 1972). Recent data
show that the hemispheric involvement depends on the task
factor and consequently - on the necessity of cognitive style
choice - analytic or Gestalt (Chernigovskaya, Vartanian,
1989, 1990, 1992). Thus not only qualitatively alternative
information can be described within that not all the stages
of speech perception imply hemispheric involvement -
lateralization can be the result of sensorimotor capacities.
This paper demonstrates the results of the research in
cerebral dominance for different types of information
processing: detection, imitation and categorization of
different speech samples.

The present paper attempts to solve two main
questions:

1). What is the influence of the subject's experience on the
sound perception;

2). How does it influence lateralization.

2. METHODS

The subjects were 24 normal listeners between 20-
50 years of age, all native speakers of Russian, right-
handed.

The stimuli were CVC syllables made up of
consonants and vowels of the native for the subjects
language and vowels of the foreign language, spoken by the
Russian-French bilingual. Russian stop consonants were
used to construct syllables on a computer. The resulting tape
consisted of 24 trials with 3 sec. interval which permitted
subjects to record their responses manually or vocally. The
stimuli were presented monaurally to the right or to the left
ear in turn. The reaction time and the type of the response
were registered and processed on the computer. In various
series the subject’s task was the detection of a signal with
voice or manual reaction at the moment of the response, its
vocal imitation (mimicking) as close to the standard as
possible and "categorization" of the signal, i.c. subjects were

725



instructed to provide a possibly exact graphical
representation of the same set of stimuli as in the mimicking
test.

3. RESULTS

According to the results of the experiment the
subjects were organized into two groups as to their
psychophysiological state, the first (a) being of "reciprocal”
character, i.e. extremely different latent times depending on
the stimulation sides with the identical parameters of the
stimuli, and the second (b) - the "synaergic" group
demonstrating approximately the same reaction time
irrespective of the stimulation side and other conditions.
The subjects of the second group made significantly less
mistakes than those of the first one. Exploratory analysis
also demonstrated different hemispheric involvement in
processing syllables of native and foreign languages. It is
approved by both types of reactions - vocal and manual.

The results of the experiment made it possible to
conclude that:

1). The simple vocal reaction, indicating the detection of the
stimulus, is practically nonlateralized and only to some
extend depends on the nature and complexity of the
stimulus;

2). In performing the mimicking test, the subjects showed
the results, indicating lateralization of this function, the
greatest difference in the reaction time being during the
imitation of unknown sound. The delivery of the signals
on the left ear, i.e. primarily to the right hemisphere,
probably complicates the task; lateralization, the leading
role being of the categorization of the unknown sounds;

4). Psychophysiological characteristics of the subjects, their
acoustical and language experience plays a significant
role in the performance of different tasks especially in
imitation and categorization: the more familiar are the
stimuli, the more right-lateralized are the functions.

4. CONCLUSION

Analyzing the results of our experiment in terms of
hemispheric asymmetry we can suggest, that in central
regulation of speech all high level processing of new and
complex information is a function of the left hemisphere
(LH), while the familiar information is processed by both or
by the right hemisphere (RH) preferably. LH provides for
phonemic encoding and structural analysis of complex
sounds in perception and imitation. RH is proposed to
realize global template recognition.

Linguistic and acoustic training of subjects plays
significant role in cerebral balance of speech processing.
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