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Abstract. The article discusses some changes that have been taking place in particular structures of mental
lexicon. It presents the results of linguistic experiment aimed at revealing some shifts in perception of terms resulting
from global virtualization of reality, which greatly affects all the structures of language consciousness, and
transformation of information perception processes due to computerization. A new test was developed and used to
get true information about dominant perceptional modality of the experiment participants. The results of the first
stage of the experiment show that during the period of eleven years (2010-2021) the perception model of people aged
from 18 to 20 has been shifting towards a digital type, when comprehension of a word meaning is based on logic, real
facts, proofs. Some possible reasons for digital modality prevalence, the use of visual modality as an auxiliary tool for
the digital representational system, decrease in the significance of kinesthetic and auditory modalities are described.
The results of the second stage of the experiment reveal a rather high level of emotional attitude to the stimuli
connected with the professional sphere of digital generation. In this case the psychological emotionality of term
meaning implies great interest, involvement and good understanding of the notion.
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NU3MEHEHUE MOJAEJIX BOCITPUATUA U OCOBEHHOCTU IOHUMAHMUSA
3HAYEHUSA TEPMUHA MOJIOABIMH JIIOABbMH

Aneanr Ucmarnaosua HaBanuxuna

Y dumMckuii rocynapcTBeHHBIN aBUAIMOHHBIH TeXHUYeCKUi yHuBepcurer, . Y ¢a, Poccus

Mapuanna BacuabeBna Epumona

Y dumMckuii rocynapcTBeHHBIN aBUAIMOHHBIH TeXHUYeCKUi yHuBepcurer, T. Y ¢a, Poccus

AHHOTaIIl/Iﬂ. Cratbs TOCBSIIICHA NU3YUYCHUTIO aKTYyaJIbHBIX W3MEHEHU B ONPECACIICHHBIX CTPYKTYpaX MCHTaJIb-
HOro jekcukoHa. C OHOpOﬁ Ha MNOJIOXCHUA O TOM, YTO COBPEMEHHOC O6H_ICCTBO XapaKTCepU3yeTcCs r100aIbHOM
BI/IpTyaJII/ISaLII/Ieﬁ PCAJIBbHOCTHU, KOTOPas OKa3bIBACT 3HAYHUTCIILHOC BOSI[CfICTBPIe Ha BCC (l)yHKIlI/II/I A3BIKOBOI'O CO3HaA-
HU, a KOMIIbIOTEpU3alus TpaHC(l)OpMI/IpyeT IIpoUEeCChl BOCIIPUATUA I/IH(l)OpMaI_II/II/I, IIPOBEACH JIMHT'BUCTHUYECKUI
OKCIIEPUMCHT C LCJIbIO OITPEACIICHUA W3MEHEHUI BOCIIpUATHA 3HAYCHHUI HpO(l)eCCI/IOHaJ'[I)HOFO TCpMHHA. Hcnonp3o-
BaHHUE aBTOPCKOI'o TecCra, pa3pa60TaHHoro JJI 3TOro 3KCIIEPpUMEHTA, 1aJI0 BO3SMOKXHOCTD IMOJTYUHUTh JOCTOBEPHYIO
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MH(POPMAIIHIO O JOMHUHHUPYIOIIEH MOTaTbHOCTH BOCTIPUATHS Y UCTIBITYeMBIX. Pe3ylbTaThl MepBOro 3Tama 3KCIepH-
MEHTa MO3BOIMJIN OOHAPY)KUTH U3MEHEHHS MOJICITH BOCIIPHATHS HH(OpMAIIHH JItofiel B Bo3pacTe ot 18 mo 20 et 3a
uccnenyemblii nepuona Bpemern (2010-2021 rr.), criocoOCTBYOIINE 3HAYUTEILHOMY TPe00JIaaHIIO TUTUTATbHOM
MOJaJILHOCTH, €CJIM MOHUMAaHUe 3HAUYE€HUs] TEPMUHOIOTMYECKON €IMHUIIBI OCHOBBIBAETCSI HA JIOTHKE, pealbHbIX
(akTax u goKa3aTeabcTBax. ONUcaHbl BO3MOXKHBIC IIPUYNHBI JOMHUHHUPOBAHUS JUTHTAIEHON MOIAILHOCTH BOCIIPH-
SITUS, QYHKITHOHHUPOBAHHUS BU3YaIbHON MOJAIEHOCTH B KAY€CTBE BCIIOMOraTeIbHOTO HHCTPYMEHTA JIJIS TUTHTAJTb-
HOM penpe3eHTaTUBHON CUCTEMbI, CHUKEHHUS 3HAYMMOCTH KHHECTETUIECKOM U ayTualbHOU MolaibHOCTeH. Pe3yib-
TaThl BTOPOTO ATara SKCIePUMEHTA MOKA3aJIH, YTO TUTUTAJIBI TOKA3bIBAIOT JTIOBOJILHO BHICOKHI YPOBEHb SMOITHO-
HAJIBHOTO OTHOIICHHUS K CTUMYJIaM, CBSI3aHHBIM €O chepoii HHPOPMAITMOHHBIX TEXHOIOT U,

KutioueBble cjioBa: 3HaYeHUE TEPMUHA, MOAAIBHOCTH BOCIIPUSITHS, PENPE3EeHTATUBHAS CCTEMa, MEHTaJIb-
HBII JIEKCUKOH, SI3bIKOBOE CO3HAHUE.

HurupoBanne. Hapamxuna A. 1., Ehumosa M. B. I3MeHenne Mozaeny BoCIpHsTHS K 0OCOOEHHOCTH TIOHMMa-
HUS 3HaYEHHs TepMUHA MOJIOIBIMU JroapMu // BectHuk Bonrorpasckoro rocynapcrseHHoro yHusepcurera. Ce-
pus 2, SIzpikosHanme. — 2022, —T. 21, Ne 1. —C. 44-58. —(Ha anmn. 513.). — DOI: https://doi.org/10.15688/jvolsu2.2022.1.4

Introduction

The article represents the investigation of
associative structure of word meaning of different
perception modalities and the term meaning as a
conventional lexical unit and a means of
professional communication. The use of
psycholinguistic approach in word meaning research
extends authors’ capabilities to integrate different
methods and techniques of various fields of
knowledge. The most widely used experimental
procedure is the associative experiment which helps
to study word meaning as the access to the
individual single information base. The base
includes the thesaurus which reveals the results of
people’s emotional, rational, individual, social and
language interconnection experience with the world
around. It is the way how the subjective lexicon as
a lexical component of speech activity is formed.
The lexicon is the system of codes allowing the
realization of speech production sense and the
sense retrieval from the coming information.
A.A. Zalevskaya speaks about holographic
hypothesis of information coding and reading when
the word functioning is compared with the laser
beam hologram reading makes available the definite
conditional and discrete fragment of continuous and
multilateral individual worldview with a variety of
links and relations [Zalevskaya, 1999, p. 20]. The
scientist considers the lexicon as a dynamic self-
organizing system integrating perceptional,
emotive and cognitive processes. The notion of
mental lexicon is used as a synonym to language
consciousness which images reflect knowledge
defined by the culture of a native speaker
[Ufimtseva, Balyasnikova, 2019, p. 11].

The word meaning investigation is based on
two approaches, on the one hand, scientific word
study as a logical and rational process and, on the
other hand, the real word functioning in individual
mind correlating language forms with world
cognition experience. They are the correlations
of language characteristics with individual
psychical processes, namely, perception, memory,
imagination, thought, attention, emotional-value
attitudes. So, the word is a “living” individual word
and the access to the world image and specific
tool of social human activity [Zalevskaya, 2013].

B.G. Anan’ev, L.M. Vekker describe
different factors indicating that sensor events can
not be referred to as simple mental phenomena,
on the contrary, they are characterized by
complex structure, cultural and historical features.
The research of associative structure of the word
meaning of different perception modalities proved
the hypothesis of characteristic-defining change
stating that the word meaning is considered to be
a set of semantic features having linguistic and
psychological differences [Anan’ev, 2001; Vekker,
2000]. The analysis of the associative field allows
us to find specific and common features of
association processes for all four types of
modalities. L.J. Rips, E.J. Shoben, E.E. Smith
present the feature comparison model according
to which all the concepts are stored in our memory
in the form of sets of semantic features. They
differ by correlation degree with the concepts
where defining parameters are the central ones
and characteristic for all the members of the given
category [Rips, Shoben, Smith, 1973; Smith, Rips,
Shoben, 1974]. F.C. Keil and N.A. Batterman say
that word meaning comprises two types of
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representational features: defining ones are
obligatory and necessary and have their
equivalents in the dictionaries, characteristic ones
are not obligatory and have their explanations in
encyclopedias [Keil, Batterman, 1984].

While studying the associative structure of
term meaning the authors took into consideration
the strategic nature of cognitive processes of
individual data processing. In the individual
memory the mental representations as subjective
intentional species of the given event are formed.
This event can be transformed if the situation and
individual intellectual efforts are changing
[Kholodnaya, 2002]. The system of individual
intellectual activity depends on the fact that people
are different in their attention distribution, the time
of getting to know situations, the forms of
subjective presentation of events and the
characters of emerging questions [Hunt, 1983].
These statements allowed us to study the received
verbal associations of our respondents considering
the difference between individual viewing and
socially fixed situations of examinees with different
intellectual competence. Here the term
identification is studied in the context of the
respondents’ professional knowledge, individual
experience and social and cultural standards. The
strategies of word identification were studied in
the works of the following authors, such as
T.M. Rogozhnikova [Rogozhnikova, 2000],
M.V. Orlova [Orlova, 2008], T.Yu. Sazonova
[Sazonova, 2000].

The term is considered to be a
psycholinguistic reality, it is a ““verbal model which
owns the inner form” [Rogozhnikova, 2014,
p- 232]. This form helps to reveal the latent
informative value and suggestive potential of the
model which activates different states of mind
and activity. Moreover, this model has associative
nature and is found experimentally and through
the subjective parameters of the term, such as,
psychological emotionality and polysemy.

E.Yu. Myagkova developed the concept of
emotional-value component of the word meaning.
The author believes that any word is the unity of
intellectual and emotional parameters. The word
“deflecting in the individual experience can’t help
being colored by impressions, feelings and
attitudes” [Myagkova, 2000, p. 6] So, such
coloring is available for any word, even, for
terminological units.
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The study of polysemantic features of a term
was based on the concept of the ambiguity of
word meaning. T.M. Rogozhnikiva describes
different aspects of polysemantic word functioning
in individual mind [Rogozhnikova, 2000]. The
author stresses the dynamic common factors of
word functioning and studies the main hypothesis
of semantic development, on the one hand,
deepening differentiation of word meaning due to
the clear distinction of objects features and reality
events, on the other hand, deflecting from
distinctive features leading to more higher levels
of generalization. The scientist built a new
integrative helical model of word meaning
development which shows the gradual rising along
the helical with the increase of diameters of each
next whorl.

Previous experiments

Previously each of the authors of this paper
conducted a personal study. In 2010,
A.l. Navalikhina carried out a series of
experiments involving 700 students of 5 different
universities of Ufa, Russia [Navalikhina, 2013].
Their majors included computers, data processing,
electric systems, marketing, finance, aircraft engines,
protection in emergencies, biomedical systems,
nanotechnologies, piano, choral conducting, folk
orchestra, vocal art, pop orchestra, wind
instruments, design, visual art etc. The study was
aimed, inter alia, at revealing if there was any
difference in associative word meaning structure
in people with different dominant perception
modalities (representational systems). The
language of the experiment was Russian. At the
first stage of the experiment, we had to break
students down into four groups according to a
dominant modality. Two tests showed that digital
persons prevailed over kinesthetic, auditory and
visual ones. At the second stage we analyzed the
reactions given by the students during the free
associative experiment. The results of this work
are described in [Navalikhina, 2013; 2018]. During
the previous experiment in 2010 two tests by
L.D. Stolyarenko [Stolyarenko, 2005] and by
R. Ellerton [Ellerton, 2010] were used.

The differences in modalities prevalence
were proved not only with the help of the test but
also by comparing the answers (reactions to the
stimuli). The list of stimuli contained 15 words
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belonging to the language consciousness core. All
Russian speakers are familiar with these words
and have been using them since their early
childhood, as they are central to the consciousness.
The suppositions that the differences in answers
to those highly frequent stimuli verify the
dominance of different modalities in testees
proved to be true [ Navalikhina, 2013].

Here are some reactions to the stimulus
CYACTBE (Happiness) received from
participants broken down into four groups
according to the results of the test (the 1% stage
of the 2010 experiment):

1) digital people reactions specifics are:
short stereotypic reactions prevalence such as
paodocmsb (joy), cemvs (family), moboeb (love);
use of words typical for this category of
interviewees, reflecting the logic constituent, e.g.
ecmv (exists), nosuasams dcusub (to explore
life), cmwicn srcusnu (meaning of life), koeoa nem
npobnem (when there are no problems); small
fraction of single reactions. The analysis of all
the reactions to all the stimuli allows us to say
that the collective associative field of digital people
can be presented as a tight concentrated system;

2) kinesthetic people reactions specifics are:
a rather large amount of single, “unique” reactions
such as pecynapuas siighopus (regular euphoria),
camoe ayuwee (the best), 6o30ywnoe
(aethereal); use of words typical for this category
of interviewees, reflecting emotional and sensual
constituent, e.g. Hacradicoenue (enjoyment), amo-
yuu (emotions), edoxrnosenue (inspiration), yrom
(coziness); there are many extended answers: cua-
cmbe byoem, eciu mol 300poé (you will be happy
if you are healthy), xooume 6ocuxom no mpase
(walking barefoot on the grass), smo koeoa ps-
dom meou oauzkue (this is when close people are
near you). Having done the thorough investigation,
we can present the collective associative field of
kinesthetic people as a system of medium
concentration degree and medium size;

3) visual people reactions specifics are: a
rather large amount of single, different reactions
such as coaneunoe (sunny), npupooa (nature),
so30ywnvii  wap (balloon), sapkocmse
(brightness); use of words typical for this category
of interviewees, reflecting color perception such
as orcenmoiii (yellow), senenwiii (green), opan-
aiceswlil (orange), ceemoe (light); there are two-
word reactions one of which is directly connected
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with visual component: econyboe rebo (blue sky),
yucmoe nebo (clear sky), sudemov manviueii (to
see infants), zenenoe ¢ ocenmuim (green with
yellow), orcenmuiti yeem (yellow color). Having
done the thorough investigation, we can present
the collective associative field of visual people as
a system of medium concentration degree and
medium size;

4) auditory people reactions specifics are:
the largest (compared to other groups of
participants) amount of extended explanatory
reactions: 9mo xozoa ucnoansiomest meumut (it is
when your dreams come true), smo kozda mul
Ha cedvmom Hede (it is when you are on cloud
nine), 3mo xopoutee vyscmeo (it is a good feeling),
umems noanoyennyio cemvio (to have a full
family); use of words typical for this category of
interviewees, reflecting sound perception such as
menoouunoe (melodic), necnu (songs), mysvika
(music), neorcnwiti wienom (tender whisper), mu-
wuna (silence); there are answers directly
connected with the job of a musician such as
oocasz-konyepm (jazz concert), 0o masicop
(C major), docmuub yeau 6 My3vlKATLHOM MEOP-
yecmee (to reach one’s aim in the musical
creativity), nems Ha cyene (to sing on the stage).
The analysis of all the reactions to all the stimuli
allows us to say that the collective associative
field of auditory people can be presented as a
loose diffuse system. The whole list of reactions
to the stimulus CHACTBE (Happiness) and other
stimuli analysis are given in [Navalikhina, 2013].

The linguistic analysis of the received
material done by A.l. Navalikhina revealed some
qualitative differences in reactions of digital,
kinesthetic, visual and auditory people. We
created specific models based on the results of
our experiment and the advancements of other
authors such as the helical model of semantic
development worked out by T.M. Rogozhnikova
[Rogozhnikova, 2000], feature comparison model
developed by E.E. Smith, L.J. Rips and
E.J. Shoben [Rips, Shoben, Smith, 1973; Smith,
Rips, Shoben, 1974] and the characteristic-to-
defining shift revealed by F. Keil and N. Batterman
[Keil, Batterman, 1984]. The graphic presentation
of four associative meaning models (of digital,
kinesthetic, visual and auditory people) is given in
[Navalikhina, 2013].

We grouped the reactions according to
defining and characteristic features of a word
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meaning. The term defining feature means
constant, objective, logic marks, that are inherent
in the essence of the notion. These features of a
word are usually given in dictionaries. The term
characteristic feature means nonconstant marks,
they can appear under the influence of different
factors such as personal attitude. Such features
are usually emotionally- and/or sensorially-colored.
The analysis of all the reactions given by four
groups of participants showed some structural
semantic differences.

Most part of the associative field of digital
people possesses defining features. Let’s take the
stimulus KMHO (Cinema) as an example. Most
of the answers in this group are characterized by
defining features, that are logical and can be found
in a dictionary: ¢gurom (movie), kunomeamp
(movie theatre), uckyccmso (art), akmep (actor),
and only small number of answers have
characteristic features. So, the evolution of
meaning in the language consciousness of digital
people is shifting towards defining plane.

Most part of the associative field of
kinesthetic people possesses characteristic
features. Most answers to the stimulus KHHO
(Cinema) can be described as characteristic ones,
that are not based on logic, they are highly
subjective and emotional: creswr (tears), 3adesa-
fowee 3a gicueoe (to hit a nerve), daem 3mnax,
umobvl 6cmamsv Ha éepHblil nymu (gives the sign
to take the right path), xozoa kax... no nacmpo-
enuro, cmomps euje ¢ kem (it depends... if I am
in the right mood, depends on the company), and
only small amount of reactions can be
characterized as defining ones. Hence, the
evolution of meaning in the language
consciousness of kinesthetic people is shifting
towards characteristic plane.

There are similar tendencies in the evolution
of meaning in the language consciousness of visual
people and auditory people, as we can see both
defining and characteristic features of the
answers, with a slight prevalence of characteristic
reactions. The defining examples for the stimulus
KHMHO (Cinema) in the group of visual people
are: gurom (movie), komedus (comedy), KuHo-
3an (cinema hall). The examples of defining
reactions in the group of auditory people are: xu-
Homeamp (movie theatre), 6urem (ticket), me-
noopama (melodrama). The characteristic
examples for the stimulus KHHO (Cinema) in the
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group of visual people are: ceem (light), memmwiii
(dark), Mynen Pyaxc (Moulin Rouge), vacmo
cmompio (I often watch it). The examples of
characteristic reactions in the group of auditory
people are: cuex (laughter), epomxo (loud), Anex-
candp A6oynos (Alexandr Abdullov), @panken-
wmenn (Frankenstein), u o6, u ne n06a10
(like and dislike at the same time). So, the evolution
of meaning in the language consciousness of visual
and auditory people is taking place in both
characteristic and defining planes, with a slight
shift towards characteristic one.

In 2011, M.V. Efimova conducted several
interconnected experimental studies with the
students of Ufa State Aviation Technical
University and Ufa State Academy of Arts
[Efimova, 2015]. 100 students majoring in
technical specialties and 100 learners studying
music were chosen. They were tested twice, at
the first stage of the experiment they analyzed
the terms of Internet as future specialists, at the
second they evaluated the terms of music theory
as non-specialists. Free and chain associative
experiments were conducted asking the students
to write down as many reactions as possible. As
aresult, M.V. Efimova obtained 14,456 estimation
marks showing the similarity and difference of
associative processes, having found out that there
are a lot of reactions connected with the special
field of knowledge and these reactions were
presented by the respondents majoring in these
spheres. For example, KEII (Cache) — npome-
aHcymounwlll 6yghep ¢ bvicmpuim 00CmMynom
(quick access intermediate buffer);

BUJIKET (Widget) — anemenm unmep-
¢etica (interface element); XOCT (Host) — Unu-
mepnem (Internet); MVYJIBTUITJIEKCOP

(Multiplexor) — ; IEHTATOHUKA

(Pentatonic scale) — rayuonarvuvie Momusst
(national tunes); HOTHBIM CTAH (Musical

staff) — % Also, the reactions based on
everyday knowledge were presented mainly by
the respondents not majoring in these spheres.
For example, JIOPBEM (Doorway) — wapneii
(sharpay); BAH (Ban) — xorey (the end); PE-
CEJIJIEP (Reseller) — 6oey (fighter); J1YBJIb-
BEMOIJIb (Double-flat) — neuans (sadness);
OIITUMU3ATOP — connye (sun). The analysis
of the reactions revealed two ways of associative
processes, the testees were good at their special
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subjects and used terms, phrases, even
explanations of the words and reacted more
emotionally; while testing other special fields they
found it difficult to identify the stimuli and tried to
explain them using words and situations from their
everyday life.

The results of the experiments revealed the
new peculiar characteristic features of the term
meaning, namely, the subjective emotionality and
polysemy of the professionally-oriented
terminological units. According to the obtained
findings M. V. Efimova drew the conclusion that
a term which was considered to be linguistically
monosemantic and unemotional acquired
subjective attitudes of future professionals towards
the vocabulary of their special fields [Efimova,
2015]. The highest point of psychological
emotionality of a term was shown by the students
majoring in such spheres as information
technology, software programming, information
and communication technology, etc. It became
clear that these fields were connected with
computers and Internet the language of which was
characterized by a variety of speech practice,
modern discourse, voluntary participation and
readiness to communicate, anonymity and
emotionality of web users and, besides, by great
hypertext capabilities of the web to change the
processes of text production and perception
[Goroshko, 2021].

As for the Internet terms it is Information
technology which contributes greatly to the new
field. Glossaries on the Internet provide numerous
computer terms daily and present quick changes
in the terminology. Usually new terms are offered
by young people who wish to use simple language
to describe technical concepts (e.g., cookies,
mouse) and these words are not assigned an
agreed meaning and are not officially approved
and published in a standard [Pearson, 1998, p. 23].
A lot of computing words and phrases are
metaphors used in an imaginative way to describe
something. For example, the computer storage
holds information like people’s memory or cloud
computing offers an idea of storing information
on the clouds, etc. Most computer terms can be
abbreviated forms with the first letters of each
word (IT) and shortened forms (NET), new words
made from two or more separate words or
compounds, etc. So, the Internet terms are new
terminology with fast way of borrowing the lexical
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units from different term systems [Jaleniauskiené,
Cicelyte, 2011].

The main way of communicating is by
means of terminological units. The notion “term”
is the unit of two systems, on the one hand, it is a
unit of scientific knowledge, on the other hand, it
is a unit of lexicology. At the same time, it is a
word of our everyday language and a special
notion of a field of expertise [Superanskaya,
Podol’skaya, Vasil’eva, 1989]. There are a lot of
definitions of that notion as the scientists study
the problem from different points of view. The
term is a word with the definite meaning
[Budagov, 2003, p. 33], a lexical unit having the
definite scientific notion [Galkina-Fedoruk,
Gorshkova, Shanskiy, 2009, p. 66]. I. Desmet and
S. Boutayeb distinguish between general language
and language for special purposes considering the
latter to be linguistic representations of units of
knowledge. The concepts of special fields own
phraseological, syntactic and textual
characteristics [Desmet, Boutayeb, 1994].
A. Condamines researches the term as a linguistic
sign with certain peculiarities and a knowledge
marker and emphasizes the fact that a term is a
word system which functions in a deviant way in
relation to the lexicon of the language of reference.
The author considers terms to be homonymous
with well-known words and only experts in the
given domain can identify them as terms
[Condamines, 1995]. K. Kageura considers terms
as special elements of language system and
linguistic symbols having one or more notions.
On the one hand, they are mental representations
of individual objects and, on the other hand, mental
constructs of cognitive processes used for
classification of inner and out world objects.
The term formation is an artificial process of
choosing a necessary language element for a
definite notion [Kageura, 1995].

If we research terminology as a cognitive
science, we are sure to deal with scientific
knowledge and cultural peculiarities of special
knowledge acquiring. Terms reflect the result of
professional thinking and are the most important
element of professional communication and
activity [Golovanova, 2004].

The notion perception modalities is used to
describe the basic ways of representing, coding,
storing and giving meaning and language to our
experience. A person is known to perceive the
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world with the help of four representational
systems: digital, kinesthetic, visual and auditory.
Meanwhile the kinesthetic system includes
olfactory and tactile ones. People having a digital
perception way are logic driven and find it difficult
to understand anybody who isn’t. They focus on
real things and facts. Digital people are very good
at understanding and using logic presentation of
ideas, prefer to use schemes, formulae, proofs.
Kinesthetic people are emotionally driven and
sensitive, and they need to feel comfortable to be
productive. They are good at making things with
their hands. The perception of visual persons
relates to colors and pictures. They are interested
in how things look. People having a visual
perception way are good at creating beautiful
images, good-looking designs, photos. Auditory
people learn the information about the world by
listening. Tons of words and rhythm of speech
are crucial to them. They are good at
comprehending and creating music, singing,
understanding oral speech.

It’s very important that a dominating
perception modality is not a constant feature, and
the modality development and change is a lifelong
process. Moreover it’s incorrect to say that one
modality is better than the other one, but in some
situations different modalities can be more
effective than others. So, it‘s crucial to study all
the modalities in order to understand the
mechanisms underlying the building of connections
and relations inside the mental lexicon. Some
approaches to representational systems
investigation can be found in: [Avdevnina, 2011;
Manusadzhyan, 2008; Martinek, 2007; Molodkina,
2010; Pligin, Gerasimov, 2006; Pul’kina, 2007,
Yusupova et al., 2002].

Methods

Summing up the experience of their own and
considering other scientists researches the authors
of the article decided to collaborate. The
experiment was aimed at revealing if there has been
any shift in a dominant perception modality among
young people and professional term meaning
understanding over the last 11 years.

The experiment involving 100 students was
expected to identify the changes that had
happened in associative thinking of students over
rather a long period of time. Besides it was
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essential to see if there were any changes caused
by the online education. By the end of February
2021, the students of Ufa State Aircraft Technical
University (hereinafter USATU) had been
studying online for almost a year (11 months). The
experiment was conducted online, the same
100 students taking part in both stages.

At the first stage the participants of the
experiment (students of computer science and
robotics department) were told what it was aimed
at. We explained that we wanted to see what
perception modality prevailed in them, what it was
caused by, and how we could use the received
data to improve English teaching methods. For
the purpose of the experiment in 2021 a new test
was developed by A.I. Navalikhina The test
included 14 questions or statements in Russian.
Students could choose among 4 options. They
chose one option which suited them the most and
gave it 1 point. Besides they could choose one
more relevant but less suitable option and gave it
0,5 point. The test typed in Word program was
demonstrated on the screen in a program for video
conferences (Zoom). The instructions were read
aloud by one of the students and explained by the
organizers to make sure that everyone understood
them. The students were not limited in time. It took
them about 10-15 minutes to do the test. The
participants counted the points themselves and sent
it back in the chat of the program Zoom.

At the second stage we tested the same
100 students of computer science and robotics
department, looking at them, on the one hand, as
future specialists examining terms of Internet and,
on the other hand, as non-specialists examining
music theory terms. The goal of this experiment
was to investigate the psychological emotionality
and value of term meaning. We used the
subjunctive scaling technique which is based on
the semantic differential method worked out by
Ch.E. Osgood. It was considered to be the method
of qualitative and quantitative indexing of word
meaning with the help of high-frequency
adjectives on the basis of estimation, potency,
activity [Osgood, Suci, Tannenbaum, 1967].
Though originally it was a scale of 25 digits with
antonymic features of the given factors (for
example, light-heavy, weak-strong, small-large,
etc.), it was modified many times by scientists
for their special purposes. In our experiment it
was the seven-digit scale (good-bad) and the
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examinees estimated a set of stimuli according to
the set of variables on the scale bad-good with
scale gradation from -3 to +3. This scale had the
following gradation points: bad [-3] — bad rather
than neutral [-2] — neutral rather than bad [-1] —>
neutral [0] — neutral rather than good [+1] —
good rather than neutral [+2] — good [+3]
[Efimova, 2014, p. 96]. So, the scale in our
investigation had three different zones: negative
[-3,-2], neutral [-1, 0, +1] and positive [+2,+3].

-3 ) -
1 0 +1 +2 3

We asked the participants to mark each
word with one scale point expressing their
emotional feelings towards the given stimuli. The
scale was demonstrated on the screen in Zoom
and also the table consisting of Internet words
and the table with music terms were shown online.
The students were instructed how to do the tasks
and all the questions were answered and they
started the experiment.

Results and discussion

The results of the first stage showed that
53% of the participants are digital persons, 20,5%
are kinesthetic ones, 20,5% are visual people, and
6% are auditory ones. So, we can see even a
greater shift towards a digital modality in students
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compared to our previous data, as 11 years ago
(in 2010) the results showed that 41% of the
participants were digital persons, 36% were
kinesthetic ones, 16% were visual people, and 7%
were auditory ones. Our longitudinal survey
revealed that the amount of digital people and
visual people had increased by 12% and by 4,5%
respectively. On the contrary, the amount of
kinesthetic people and auditory people had
decreased by 15,5% and by 1% respectively.
We can see not only more digital students, but
also more visual students now. Students
unconscientiously prefer to use digital and visual
modalities more often now than it was 10 years
ago, and the use of kinesthetic modality is getting
less and less necessary. The comparison of the
results 0o 2010 and 2021 is presented in Figure 1.

One of the reasons of such a shift may be
found in online learning that Russian students had
at the time when they were tested. As it was
mentioned before, by the end of February 2021,
the students of USATU had been studying online
for almost a year (11 months). Students were
mostly taught via 3 tools: 1) special programs for
video conferences, such as Zoom and Webex;
2) email; 3) an educational online platform of
USATU, called system of distance learning (SDO),
where they could find assignments, attach their
fulfilled work, see the points given by the teachers
and communicate with them by means of messages
and comments. When you study online using such
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Fig. 1. Dynamical change in dominant perception modalities (2010-2021)
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tools, you are more likely to use digital and visual
representational systems. Most information was
presented in the form of images, presentations,
schemes, formulae, tests etc. Somehow a real
teacher was replaced by a personal computer or
a tablet PC. Whatever students were doing they
had to use their computer. Besides, students were
deprived of face-to-face communication with their
lecturers, teachers, and groupmates. They
couldn’t feel the atmosphere of the lesson, they
were devoid of energy exchange with their
university buddies and tutors, it was rather hard
to show and feel any emotions, so the need in
kinesthetic modality was minimized. As for the
auditory modality, it was engaged only during the
lectures and practical work in such programs as
Zoom (video conference) but was not involved
when doing assignment with email or SDO.
Recordings and sound files were rarely used alone
(it mostly took place at English lessons during
listening comprehension). In most cases auditory
presentation of information only accompanied
such things like typed texts, drawn images, tables,
videos etc. Most students admitted that it was
rather difficult for them to perceive the information
when hearing without watching, which is true not
only to online education but also to offline courses
when you study at the campus.

Thus, one of the results of the study may be
the identification of the fact that online education
affects the way people perceive, code, store and
use information. We believe that studying online,
on the one hand, contributes to the dominance of
digital modality and increases the need in visual
modality. On the other hand, distance learning
hinders the development of kinesthetic modality in
students and doesn’t encourage the use of auditory
modality. Computer technologies spread is taking
place on a progressively larger scale, and due to
the pandemic and lockdown we became fully
dependent on computer and Internet technologies.

But it’s not only about distance learning.
There are some other reasons that has been
fostering digital modality dominance for at least a
decade. Many factors influence the human
consciousness evolution. Modern computerized
society is characterized by global virtualization of
reality that triggered a drastic growth of the role
the digital modality plays in perception, processing
and storing information. Probably, the emergence
of this new dominant is since if one wants to be
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successful in this world and keep pace with it one
should often use digital modality.

Obviously, the interpersonal communication
structure has been changing, people have less
face-to-face interaction. People prefer to
communicate in social web, messengers, and
email, which means that people use kinesthetic
and auditory representational systems far more
rarely than they do when they are offline. Besides,
visual system is often used only as the channel of
obtaining data that are coded by digital system
later. Not the real world, but its digital model easily
created by modern technology is being often
perceived. Another reason of the digital people
growth is that a diploma of an IT specialist is the
goal of many young people. One is bound to find
a good job if he is good at computers and modern
technologies. It’s not a surprise that digital people
prevail among the students of IT.

In case of a vivid digital dominance young
people’s minds refer to a computer. Digital people
are logic driven. They are usually calm and
practical, prefer to use concrete definitions and
terms in their speech. Living in virtual reality and
neglecting the real world are some negative points
of digital modality dominance. Digital people have
problems with face-to-face interaction. They
prefer to stay away from people in real world,
and cyberspace gives them the opportunity to
minimize offline communication. During discussion
of the test results students admitted that they felt
unsafe without their smartphones, they needed to
be always online. The problem is being
exacerbated by the fact that children have access
to cyberspace now. Such important aspects of
young person upbringing as communication and
learning are getting digitalized. So, global
computerization affects the minds of future
generations, and learners easily adapt to the new
learning techniques and methods and the majority
prefer to study online.

As the test results showed the prevalence
of digital people and it is obvious that their number
tends to grow, the reactions of this group of
participants were taken for the linguistic analysis
(the second stage of the experiment). One of the
aims of the investigation was to reveal
professional term understanding strategies in
the context of digital perception modality
dominance in the consciousness of young
people. The list of stimuli included 20 Internet
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terms: TUITEPCCBIJIKA (Hyperlink), KEIII
(Cache), KJIUK (Click), PYHET (Runet), ®JTY]]
(Flood), IIJIKO3 (Gateway), ABACKPUIIT
(Javascript), KOHTEHT (Content), XOCT
(Host), BAH (Ban), OIITUMM3ATOP
(Optimizer), BPAHJIMAYSP (Firewall), TEM-
TBEU (Gateway), MYVYJIbTUIIJIEKCOP
(Multiplexor), TUITEPTEKCT (Hypertext), BUJI-
KET (Widget), JDKABA (Java), JJOPBEM
(Doorway),  KUBEPIIPOCTPAHCTBO
(Cyberspace), PECEJIJIEP (Reseller); and
20 music terms: BAC (Bass), [IAPTUTYPA
(Score), ITOJIYTOH (Semitone), CUHKOITA
(Syncopation), TAKT (Bar), ATITIVIMKATYPA
(Finger notation), 3ATAKT (Off-beat), OBEP-
TOHBI (Partials), CEIITUMA (Seventh),
COJIB®EIXUO (Solfegio), BOJIBTA (Volta),
MEJIM3MBbI (Ornaments), JYBJIb-BEMOJIb
(Double-flat), HOTHBIM CTAH (Musical Staff),
KAHTATA (Cantata), IIEHTATOHUKA
(Pentatonic scale), KBAPTA (Quarte), OPATO-
PUA (Oratorio), TPYIIIETTO (Turn), MOP-
JEHT (Mordent).

The analysis of the answers revealed the
following identification strategies:

1) defining and characterizing strategy:
BPAHJIMAYDP (Firewall) - zawuma
(protection);

2) direct definition when respondents try to
give the correct definition of the stimuli: M YJIb-
TUITJIEKCOP (Multiplexor) — ¢ menexommymu-
xayusx (in telecommunications) — ycmpoticmeo,
nepeodaroujee no 0OHOU JUHUU 0OHOBDEMEH-
HO HeCKOIbKO pPA3IUYHbIX HOMOKO8 OAHHBIX
(the device transmitting several different single
line data flow at the same time);

3) attributive strategy: KOHTEHT
(Content) — naamuwiu (paid); HIIJIHO3
(Gateway) — omxpwimsiti (open);

4) metaphorical transfer strategy which is
based on the theory of semantic development of
a word by Yu.S. Stepanov [1975]. The author
studied the interaction of word meaning system
and scientific concept system that is the change
of concepts and deepening of significant content.
These two approaches provide the main two
language functions, namely, the practical
perception of the world with the help of metaphors
and the world cognition with the help of scientific
concepts: DY/ (Flood) — neumo ocusoe
(something alive); enomux (dwarf);
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5) quotation situations strategy when the
analysis of the connections between a stimulus and a
reaction are explained by the fact that the respondents
identify the stimuli with the events and facts taking
place at the same time when the experiment is being
carried out, for example, JIOPBEH (Doorway) —
Jlapm Beiioep (Darth Vader);

6) word translation strategy: BAH (Ban) —
sanpem (prohibition). The testees of our experiment
are students majoring in technical spheres and they
respond using their prior experience including
professional knowledge and give translation of the
stimuli showing their competence;

7) strategy on the basis of designation, symbols,
schemes: 'MTTEPCCBUIKA (Hyperlink) — Attp;

8) strategy on the basis of oral communication
of experts, for example, IIIJTKO3 (Gateway) —
arceneska (iron); professional slang words differ
from terms: they don’t express scientific concepts,
don’t form the system of concepts, have limited
professional environment and they are usually
characterized as emotionally and stylistically colored.

The analysis of the data received during the
second stage of the experiment showed the
quantitative estimations of stimuli by the
students. Figures 2 and 3 show the results of the
experiments carried out with students as future
specialists and non-specialists in 2011.

Figures 4 and 5 show the results of the
experiments with students as future specialists and
non-specialists conducted in 2021.

As the figures show, the highest
concentration of associative estimates is found in
the neutral zones of all four groups. It can be
explained by the fact that examinees hesitate
while being tested and don’t express very
emotionally either negative or positive attitude
towards the words as they treat them as socially
and professionally fixed lexical units.

At the next stage of the analysis of the
received materials we aimed at verifying the results
of the experiment. We modified the scale and joined
two zones in one (negative and positive) and named
it emotional. Here we included the following scale
points: -3, -2, +2, +3. The neutral zone included -1,
0, +1. So, we got the different results. Figure 6
shows the comparative analysis and the main results
of the subjunctive scaling method, namely, the
quantitative parameters of psychological
emotionality and neutrality of term meaning for both
future specialists and non-specialists.
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Fig. 6. Quantitative proportion of emotionality and neutrality in psychological term structure in groups
of future specialists and non-specialists in 2011 and 2021

We can see that in the groups of the future
specialists the emotional zones have the
predominance over the neutral ones. The
emotional zones covered 51% of associative
marks in 2011 and 53% in 2021 respectively. So,
the conclusion done in 2011 about the
psychological emotionality of term meaning proved
to be true after the 2021 verification experiment
was conducted. In the groups of non-specialists
the neutral zones are of greater importance. These
zones covered 52% of associative marks in 2011
and 55% in 2021 respectively. So, scale marks
close to the neutral zone are considered to trigger
definite contradictions which turned to be
hesitative in individual mind.
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In linguistics terms are characterized as
unemotional units with the definitions fixed in
special dictionaries, they are members of the
definite structurally and artificially compiled
terminologies and terminological systems.
Besides, they are the core of professional
communication and activity. So, the emotional
features of terms can lead to misunderstanding
of the context. In terminologies some emotional
connotations of terms are possible allowing to
reveal the best psychological perception of new
scientific concepts. But later terms lose idiomatic
meanings and become neutral [Shmeleva, 2010].

On the contrary, psycholinguistic studies
have revealed parameters of specifics, idiomatic
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meaning and emotionality. All these features are
identified by native speakers through the definite
example or situation characterized by a set of
sensual and emotional feelings [Kolodkina, 1992].
So, the digitals using the Internet terms can’t help
reacting at them subjectively and emotionally as
they are very familiar with the words and consider
them as a very useful tool for their communication.

Conclusion

The tendencies revealed during our long-
continued survey show that, on the one hand,
there has been a shift in a dominant perception
modality among young people over 11 years
(from 2010 to 2021). The participants are more
likely to be characterized as digital people. The
reasons of such a shift may be computer
technologies spread, communication with the help
of gadgets, demand for IT specialists in labor
market and a forced measure of online learning
during the period of March 2020 — February
2021. The use of new technologies and the need
to master special terminological vocabulary
gradually change the way people think while
studying their special subjects and acquiring
knowledge. Digital students unconsciously prefer
to perceive the world in the form of regulated
complexes based on concrete information and
facts, clear and critical thinking. They are believed
to focus on the definite goal, to weigh the pros
and cons and to get a clear understanding of the
consequences, to calculate, probe, research and
examine before proceeding.

One the other hand, the conclusion done in
2011 about the psychological emotionality of term
meaning proved to be true after the 2021
verification experiment was conducted. The
obtained findings show that the term which was
considered to be linguistically monosemantic
and unemotional acquired subjective attitudes of
future professionals. The analysis of the language
strategies and scaling technique helped to find out
that even though digital people are supposed to be
unemotional, being future specialists, they show a
rather high level of emotional attitude to the stimuli
connected with their professional sphere and neutral
attitude to the unfamiliar field term meaning. Thus,
we can see that term meaning is always emotionally
colored when a person uses it in his professional
field and really understands it.
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