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BeilceHbaeBa Aupa ApliabeKkKbi3bl —«Ka3aKTblH KaHbl 6ip, KaHbl 6ip
KonbaclbiCbl — MyFaniMm» oCbl MaprKaHAaW Ti3inAreH WwarblH €3 ycTa3 eHberiHiH,
6onalaKkKka AereH WbiHabl MaxabbaTtbiH, agan a3amaTTblk HUETIH binaipeTiHAiri
ce3ci3. ¥cTa3 yfbIMblH OCbl/lalilla TYCiHiIN, eHOEeK eTKEH, *KaH-KyperimeH cesiHe
6inreH nepgaror-Fanbim, NearornKka £blbIMAAPbIHbIH, AOKTOPbI, Npodeccop.

Anpa ApwabeKKbi3bl — 63 eMip *KONbIMeH yAri-eHere 60naTbiH YAaFaTTbl
ycta3d. On Ab6ain atbiHAafbl KaslWU-HbIH opbic Tini »KoHe aaebueT noaHiHiH,
OKbITYLWWbICbI MaMaHAbIFbIH 1964 Kblnbl Tomampaan, eHOeK XO/blH Kas3ak aybin
MeKTebiHae opbIC Tini KoHe aaebueTi naHiHeH myfanim 6bonyaaH 6actaraH.Hac
MaMaH aybl/l 6ananapbIMeH XKYMbIC iCTelM XKypin,MyfafiMm MamaHAbIFblHbIH, KbIp
CbIPblHAH YAKeH Taxipube XuHangbl.OHbIH, FblbIMU oAbl 1966 Xbinbl Abai
atbiHaafbl KaslMU-HbIH neparorMka KadepapacbiHblH, acnmpaHTtbl, 1970 blabl

neaarornka KadpegpacbiHAa afa OKbITyWbICbl, 1971 *Kbinbl Negarornka
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NEUROPSYCHOLOGY OF BILINGUALISM AND LANGUAGE ACQUISITION

Zh.K. Ibrayeva Doctor of Philology, Professor of Al-Farabi KazNU
K. Zhaksylykkyzy doctoral student of Al-Farabi KazNU, Almaty

Annotation. The article gives the description of multilingualism in the neuropsychological
aspect and an idea about the basic human parameters for bilingualism, about what determines the
actual ability to master several languages and use them in communication simultaneously or
sequentially. Based on the neuropsychological characteristics of bilingualism and educational
bilingualism, it is possible to describe the variability of the psychological types of bilinguals and
determine the influence of various social factors on the characteristics of language acquisition and
speech behavior.

Keywords: neuropsychology, bilingualism, multilingualism, neuroplasticity, firstlanguage,
second language

Angarna. Makanana KenTUIIUTIKTIH HEHPOICUXOIOTHsUIBIK aCIEKTICIHAET1 cCuIaTTamMachl
Oepinim, ekl TUIAI MEeHrepy KaOiuieTi MeH KapbIM-KaThIHAC OAapbhICBIHIA €Ki TUIMIH KaTtap HeMece
KE3€eKIEeH KOJJAAHBUIYbIH CUMATTaWThIH KOCTULAUTIKTIH HAKThl TYJFAJbIK MapameTprepl Typaibl
alTEUIAbI. Makanana aTtanFaH KOCTUIAUTIK TieH OuriM  Oepy  OWMJIMHTBU3MIHIH
HGprOHCHXOJ'IOFHHJ‘ILIK cumnatTaMajapblHa Herisnene OTBIPHIII, 6I/IJ'II/IH1"BTep}1iH TICUXOJIOTUSAIIBIK
TUNTEPIHIH O3TeprilTirii cUmarrayFa »>KOHE TUIII MEHIrepy MeH ceiley 9/1e0iHIH
EPEKIISTIKTEPIHE OPTYPIIi ICYMETTIK (PaKTOPIAPABIH dCEPIH aHBIKTAayFa 00JIA IbI.

TyiiiH ce3aep: HEUPOTICUXOJIOTHS, OMIIMHTBU3M, KONTUIIUTIK, HEHPOUKEMIUTIK, OIp1HIII T,
CKIHIII1 TUI



AHHoOTanus. B cratbe AaHO onMcaHue MHOTOSI3BIYMS B HEHPOIICUXOJIOTMUECKOM aCIIEKTE
U NPEICTaBIEHNE 00 OCHOBHBIX YEJIOBEUECKUX ITapaMeTpax JABYSA3bIUMS, O TOM, YTO OIPEIENISIET
peabHyl0 CHOCOOHOCTH BJIAJIETh HECKOJBKMMHU SI3bIKAMH W HCIIOJIB30BaTh HMX B OOIIECHUH
OJIHOBPEMEHHO WJIM IIOCJIe0BaTelbHO. Ha OCHOBaHMM NPUBEACHHBIX HEHPOIICUXOJIOIMYECKUX
XapaKTePUCTUK JBYS3BIYMS U 0OPa30BaTENbHOTO JABYSI3bIUUS MOXKHO OIKCATh W3MEHYHMBOCTH
MICUXOJIOTUYECKUX TUTIOB OMJIMHTBOB U OTIPEIENIUTh BIHUSIHUE PA3IMYHBIX COIMATIBHBIX (DaKTOPOB
Ha XapaKTEPUCTUKHU OBJIAJCHUS S3BIKOM U PEYEBOTO ITOBEACHUS.

KiroueBble cj10Ba: HEHPONICUXOIOTHSA, OWIMHTBU3M, MHOTOSI3bIUNE, HEMPOIIIACTUIHOCTD,
IIEPBBIN SA3bIK, BTOPOU SI3BIK

Introduction. Neuropsychology of bilingualism has become one of the most discussed
topics in cognitive science in recent decades. The reason for this is both the wide spread of
multilingualism and the accumulated empirical material on the representation of languages in the
minds of bilingual people. The mass nature of bilingualism, the routine of the simultaneous use
of several languages in communication makes it possible to study this kind of communication in
various communicative spheres and social strata. In addition to the social variability of
bilingualism, the linguistic variability itself also fell into the focus of attention of researchers. The
development of neuropsychological methods for examining speech behavior and the availability
of instrumental methods for fixing brain activity in solving problems of language choice and
message planning by bilinguals made it possible to identify previously unknown brain
mechanisms that ensure the speech activity of a person speaking several languages. The
importance of the neuropsychological characteristics of bilingualism is determined by the fact that
neuropsychological mechanisms represent the basis, material substrate, multilingual speech
activity - the basis that everyone needs and every representative of humanity has. All social factors
are layered on this substrate, determine the variability of development and manifestation of
common neurophysiological and neuropsychological mechanisms.

Methods. During the study, methods of mass collection, sorting, comparison of materials
were used to collect and analyze the experiments. It is vivid that the results obtained by analyzing
the performed experiments have a high degree of accuracy. Indeed, depending on the results of
specific tasks the researcher can accurately study the approach to solving many open questions in
the field of neurolinguistics and neuropsychology of bilingualism.

Research results. Mass bilingualism is caused by global changes in the world economy and
the transformation of the socio-demographic situation in developed countries. Mass migration
from the Third World to North American countries and Europe, the emergence of transnational
corporations with branches in all parts of the world, the development of telecommunications
contributed to the spread of not only natural, but also artificial bilingualism (educational
multilingualism). The possibility of self-realization outside the home country, the availability of
movement and employment in different regions of the planet create motivation to purposefully
study foreign languages. The very teaching of languages and mastery of languages is usually
interpreted as cross-cultural and global communication, as the development of a new cultural
tradition and new patterns of behavior. New trends in the examination of the existence and
functioning of languages in the global world presuppose a departure from such an unambiguous
interpretation; a more differentiated approach to multilingualism is presented in thepublication
[Kupununa, ['punienko, Jlaneruna 2012].

Turning to the practice of using languages in the context of globalization makes it possible
to note that often it is not so much about mastering different languages as about the fragmentary
use of a limited set of clichés in standard communication situations: bilinguals distribute known
languages by communication spheres in accordance with the language situation in the country of
residence. Depending on the communicative role of language in society a certain language
attitude is developed [Appel, Muysken 2006: 32].

It is essential to recall that when studying linguistic contacts, the national language is not
considered as something homogeneous. In a multilingual society, at least four language variants
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are distinguished: a standard variety of language A, a non-standard variety of language A (which
arose under the influence of language B), a standard variety of language B, and a non-standard
variety of language B (which arose under the influence of language A) [Appel, Muysken 2006:
32]. Moreover, the standard varieties of contacting languages, in turn, are also not homogeneous,
since styles and idioms caused by the difference in the spheres of functioning can be preserved in
the two languages. Accordingly, bilingualism does not always imply full mastery of two (or more)
languages, since not all monolinguals are fluent in their native language in all its diversity
[[Tpotacosa 1998; OBunnHuKoBa 2010].

In the conditions of linguistic contact, both interacting languages change. Such changes are
important for natural bilingualism. A natural bilingual learns the language directly in
communication, and, as a rule, in a relaxed dialogue and polylogue. Coverage of all variants of L2
in casual communication is impossible by definition, since in this communicative sphere, the
codified literary version of the language is usually not used. In this case, they master the “language
of the street” just that idiom that is primarily exposed to the influence of languages in contact
[OBunuHEKOBa 2010].

Multidimensional studies of the modern multilingual and multicultural community reveal
various socio-cultural consequences of globalization and the resulting changes in the functioning
of national languages (see review: [Kupwinuna, I'punenko, Jlameruna 2012]). One of the
consequences of globalization is the variety of types of bilingualism and the spread of
polylinguism with English as L2 and Ln. Because of this, bilingualism with contacting English is
better studied than any other.

Thus, bilingualism is a mass phenomenon characteristic of modern society. In the context
of globalization, the connection between bilingualism and biculturalism is not so obvious, since
the probable use of different languages in different fields of activity does not imply the
development of culture and cross-cultural communication in the full sense of the word. One way
or another, bilingualism is in demand and socially attractive; proficiency in English allows you to
plan life scenarios with more choice. Accordingly, the ability to master languages, as well as the
ability to simultaneously use several languages to solve the current problem, often play a
significant role in social adaptation in a multilingual and multicultural community.

Linguistic abilities and their neuropsychological support

In order to successfully master a language in natural conditions, certain abilities are required.
Note that the very term linguistic (linguistic) abilities is conditional. In this case, we do not mean
the actual ability to master any of the national languages in ontogenesis, but a predisposition to
language acquisition. Sensitivity to languages does not exist separately, in isolation from other
abilities [Xomomuas 1997]. Rumyantseva defines linguistic ability “as a mental and
psychophysiological function of a person, inherent biologically and genetically, but formed and
developed socially on the basis of the anatomophysiological and neurophysiological organization
of a person; a function that enables the human psyche to reflect and generalize external linguistic
material, translating it into special internal codes in the form of unconscious and conscious rules
of the language” [Pymsauesa 2004: 170]. The key in this definition, in our opinion, is the
recognition of the combination of the biological and the social; this combination provides an
opportunity to generalize and "translate” the result of processing the input into a set of rules both
with the participation of consciousness and unconsciously.

Abilities for languages are mental and psychophysiological functions formed in the course
of evolution due to the need for social interaction and the importance of socialization for the
individual. The psychological characteristics of a person, his readiness to realize and develop this
mental and psychophysiological function are of great importance for the development of linguistic
talent; the decisive quality for the manifestation of a talent for languages is extraversion as an
attitude towards communication [baysp 2007]. It is more difficult for an introvert to master a
language, since an introverted attitude does not contribute to quick adaptation in society, active
interaction with others. Meanwhile, introverts have another advantage that allows them to
compensate for the duration of socialization, namely, developed
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reflection, which implies the use of a different language acquisition strategy: cognitive instead of
communicative [Kabapnos 1989]. For receptivity to languages, such mental functions as memory
and attention are essential. The key role is attributed to verbal memory (the ability to memorize
what was heard and to process the flow of speech signals), the volume of random access memory
(the ability to operate simultaneously with a large number of units) and imitation abilities.

It is important to note the main components of linguistic abilities necessary for mastering a
foreign language in the context of purposeful learning, then they are considered [Carroll 1993]:

« phonetic coding ability. The ability to encode incoming sound signals for storage in long-
term memory allows a person to save the perceived sequences of sounds associated with a certain
content plan and reproduce them as needed;

» grammatical sensitivity, which is associated not so much with the acquisition of grammar
directly as with the ability to recognize dependencies between words in a sentence, thereby
determining the syntactic functions of linguistic units [Robinson 2001:324]. The basis of
grammatical sensitivity is the analytical ability to distinguish segments in a speech stream and
establish their variability both in comparison with stored standards and in terms of their location
in the speech signal chain;

« the skill of rote learning ability, which is necessary when associating the plane of
expression with the plane of the content of a linguistic sign, which are arbitrarily linked.
Mechanical memorization provides vocabulary replenishment;

* inductive language learning ability, in demand for systematizing empirical material,
recognizing patterns of relationships and deriving more general rules relevant to linguistic
material.

Discussion. As it is written, the allocated abilities are associated both with long-term
memory and with the processing of current information, that is, with operative and short-term
memory. According to R. Schmidt, the most significant contribution to mastering L2 under the
conditions of purposeful learning is made by a conscious linguistic approach to the material and
developed voluntary selective attention [Schmidt 2001]. Linguistic abilities are provided by the
activity of both the right and left hemispheres of the brain. For grammatical receptivity, inductive
processing of incoming linguistic signals, it is necessary to analyze and systematize incoming
signals, provided by the work of the left hemisphere, while mechanical memorizationof speech
segments and the association of sound with denotation are provided by the work of the right
hemisphere of the brain.

Motivation is of paramount importance in the context of educational bilingualism. The
limbic system of the brain is involved in the formation and maintenance of motivation. In some
works of neurophysiologists, one can come across the assumption that a violation of the connection
between the limbic system and the rest of the brain, which occurs in a situation of stress and strong
emotional arousal, leads to a decrease in the activity of mirror neurons (see review: [UepauroBckast
2006)]. Emotional involvement, positive emotions, and empathy, which do not cause deformation
of the emotional landscape, do not disrupt the communication of the limbic system with the rest
of the brain and preserve the activity of the limbic system's mirror neurons.

In the neuropsychological aspect, language acquisition in the context of educational
bilingualism is similar to language acquisition in natural communication by middle-aged people.
The susceptibility to statistical learning decreases with age, which complicates the unconscious
processing of the incoming linguistic material. With a decrease in susceptibility to statistical
learning, it takes more time and more intensive participation in natural communication on L2 for
involuntary memorization and unconscious processing of information. A prerequisite is the
conscious control over speech activity and the formulation of rules. The formed brain provides the
same resources: with late and artificial bilingualism, language competence in L2 is provided to a
greater extent by the left hemisphere [Kotuk 1988].

Thanks to the plasticity of the brain, new neural ensembles that involve not only specialized
parts of the brain, but also deep structures in solving current problems, bilinguals



acquire advantages in cognitive activity when processing non-verbal material. Early bilingualism
protects the brain from rapid aging. In early bilingualism, there is a greater amount of gray matter
in the inferior parietal cortex, which serves as a kind of cognitive reserve for the aging brain
[Mechelli et al. 2004]. Elderly bilinguals are superior to their peers in the stability of attention
during switching activities and the level of cognitive control.

According to E. Bialystok, the irony of changes in brain activity in bilinguals is that linguistic
experience provides an advantage in processing non-verbal information and solving non-verbal
tasks by reducing the amount of knowledge of each of the known and regularly used languages
[Bialystok 2009: 8].

Conclusion. In today's globalized world, multilingualism is the norm. Language proficiency
ranges from the use of clichés in standard communication situations to literary creation in L2.
Linguistic contacts lead to a change in the contacting languages, to the emergenceof a new version
of the national language, reflecting the interference with other languages.

Mastering a second language and using two or more languages in communication leads to
changes in the functioning of the brain in the process of speech activity. The simultaneous use of
several languages requires the rapid performance of such cognitive operations as speech signal
recognition, identification of a code (language) and its activation in conditions of competition
between codes; selection of an element from several competing codes (languages); switching from
one code to another without mixing them; control over the implementation of the semantic program
in the selected language. Accordingly, bilingual communication requires specific neuralensembles
that unite different parts of the brain that are not characteristic of monolingual communication.
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