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OT pemakuumn

IlpencraBndaeM BHMMAHMIO YMTaTeNell IIEPBBIA BBITYCK
HOBOT'O PELIEH3MPYEMOro 3/IEKTPOHHOTO XypHana — Poc-
CUIICKOTO JKypHaja KOTHUTUBHONM Hayku. Ilom Koram-
TUBHOJM HAayKOJ Mbl IOHMMAaeM MEXIUCHUIIMHAPHYIO
00671aCTh MCCIeNOBAHNIT ITO3HAHMS, KOTOPOE B LIMPOKOM
CMBIC/Te MOXKET OBITH OIMCAHO KaK IpUoOpeTeHe, XpaHe-
HIte, IpeobpasoBaHNe U UCIOIb30BAHME SHAHNSI )KUBBIMI
U ICKYCCTBEHHBIMM CYCTEMaMM.

KorHutuBHasA Hayka BefieT CBOIO OPUIMAIBbHYIO UCTO-
puio ¢ 1950-X TOfIoB 1 K HaCTOALILEMY MOMEHTY B 3ala/{HOM
Espone, CIIIA n Kanage sABsgeTCs y>Ke pasBUTON OTpac-
nbI0 3HaHMA. B Poccum e MHCTUTYLMOHAIM3anus KOT-
HUTUBHBIX JCC/IEOBAaHUI IIO3HAHMA, INPOBOJSVBUINXCH
B TaKMX OO/MACTsX, KaK 9KCIEPUMEHTA/IbHAsI IICUXONIO-
T, HeMPOICUXO/IOTNA, HepOopU3NOIOrNs, TMHIBUCTHUKA
U VICKYCCTBEHHBIN MHTENIEKT, KOTOPbIE MCXOJHO He pac-
CMaTPUBAJINCh POCCUIICKMMM MICCIENOBATETAMM KaK 4aCTy
equHOoro nenoro. OauH M3 OCHOBATe/Iell aMepUKAHCKON
KOTHUTUBHON Haykm [Dxopmk Mummep mmucan B CBOMX
BOCIIOMIHAHUAX, YTO «[JBUTAJICSA HABCTPEYy KOTHUTUBHOM
HayKe B Te€4eHMe [IBaJUaTH JIET, IPeXe YeM y3Hal, KaK
oHa HasbiBaeTcs» (Miller, 1979, p. 9)1. Poccuiickme yueHble
MIOBTOPU/IN €TI0 MCTOPUIO, IIOCKONIbKY MHOTHME, INIIb OKa-
3aBILINCh HA CEMMHAPe WM KOH(EpPEeHIUN 110 KOTHUTUB-
HOI1 HayKe C YAVB/IeHHeM O0OHaPYXUBA/IN, 4TO UX UCCIIERO0-
BaHMS IPSIMO OTHOCSTCSA K 3TOI 0OIaCTHL.

B 2000-€ rogp1 caMmoOpraHu3anyA POCCUIICKUX MCCTIe-
JOBaTeNell-KOTHUTYBYCTOB POMUCXOAMIA ObICTpee, deM
B cBoe Bpems B CIIIA. MoCKOBCKMIT ceMMHAp IIO KOT-
HUTYMBHOI HayKe Hadan cBowo pabory B 2002 roxy. Ilep-
Bas Poccuiickasd koHGepeHINA IO KOTHUTMBHOM HayKe
cocroanach B Kasanu B 2004 rogy u momyumna mpopon-
JKeHHe B BUfe cepuu Me>XIyHapOTHBIX KOH(epeHINil 1o
KOTHUTYUBHOI HayKe, IPOXOAAIIMX B Poccum Kaxxjple nBa
rozia. B Tom xe rogy 6b11a 06pasoBana MexpernoHanpHas
acconyanysa KOTHUTUMBHBIX uccnefoBanuii. B 2008 ropy
OTKPbUIACh MAaruCTpaTypa IO KOTHUTUBHON IICUXOIOTUM
U KOTHUTUBHOM HayKe B POCCHIICKOM TOCyHapCTBEHHOM
ryMaHUTaPHOM YHUBEPCUTETE, a B 2010 ropy cocToscs ee
HIEPBBIN BBITYCK.

B 2010-e roppl MOABMINCH HOBbIE CEPUY CEMUHAPOB
u xoHpepenunit. C 2011 roga mpoxomsT KoH(epeHIUn
CTEeH/IOBBIX JOKNIafoB «KorHumTnmBHasA Hayka B MockBse:
HOBBIE JICCIIEIOBAHMA», B KOTOPhIX aKTMBHO IPMHMMAIOT
y4JacTye He TONbKO MOCKOBCKIE MCCNIE0BATENN, HO U KOJI-
JIery U3 [PYruX ropoioB u us-3a pybexxa. Komreramu n3
Mockssl n Cankr-Iletepbypra COBMECTHO IIPOBOAATCS
©XKeroflHble CeMMHapbl «BenmmMkas WIMO3MA CO3HAHUA».
Cramm axTKMBHee B3aMMOJEIICTBOBATh MCCIIElOBATENb-
CKIMe TPYIIbl KOTHUTMBJCTOB He TONBKO M3 MOCKBBI U
Cankr-Iletepbypra, Ho u u3 Kasanu, Tomcka, SApocnabs,
Camapsi, HoBocubmpcka.

VIMenHo mnpeopfoneHue M3OMALMM M HaTKMBaHME
KOHTaKTOB — C YYeHBIMH, PabOTAOLMMI B APyrux obma-
CTAX 3HAHMA, KMBYIIMMMU B APYTUX TOpofax U APYIUX

1 Miller, G. A. (1979). A very personal history. Massachusetts Institute of
Technology, Center for Cognitive Science.

CTpaHaxX — CTaJI0 OfIHOM M3 CaMbIX CTIOXKHBIX 3afad, CTO-
AIUX  TIepefl POCCUMCKMMM YYEHBIMM, 3aHMMAIOLM-
MIUCA MEXAVCUUIUIMHAPDHBIMM MCCIEOBAaHUAMY TI03HA-
HyA. OTeyecTBEHHbIe KOTHUTMBUCTBI YaCTO BCTPEYAIOTCS
C HeIpUATMEM CBOMX pabOT UCKIIOYUTEIBHO B CBA3U
€ UX MEeXIVMCUUIUIMHAPHBIM XapaKTePOM, IIOCKONIbKY 9TO
«He TCUXOJIOTUs», «He (DUSMONOTHUS», «He JTUHIBUCTUKAY.
Boiny>XieHHasA M30NMALMA COBETCKOM HAayKM OT MEXJyHa-
POJHOrO HAayYHOro COOOLIeCTBAa 3a MHOTME TOHBI TAKXKe
copMupoBana npefIoCsUIKY K TeorpaduaecKoit 1 Ky/b-
TypHoI camousornAnyy. OFHAKO CTaBllee TPagUIIMIOHHbIM
orpaHnyeHne MpodeccroHanbHOM KOMMYHUKAILIUM Celi-
Yac y)ke BO MHOIMX CIydasX SIB/IAETCS HOOPOBONBHBIM,
a 6apbep, KOTOPBIif 3aCTAB/IAET OTEUECTBEHHBIX YYEHBIX
HPENNOYNTATh Y yONUMKALUM CBOMX Pe3y/IbTAaTOB POC-
CUIICKME XXYPHAJIbl MEXXYHAPOJHBIM, HOCUT B 3HAUUTENIb-
HOJT CTeTIeHN CYOBEKTUBHBIIT XapaKTep.

HoBplit XypHanm mHpusBaH CTUMYIMPOBATbL OO6MeH
uH(OpMAaIeil, C OXHOI CTOPOHBI, MEX/Y IIPeNCTaBUTe-
JISIMU PasHbIX HAYYHBIX JUCLUIUIVH, KOTOPBIX 00beqIHsET
MHTEpeC K MCCNIENOBAHNAM IIO3HAHNSA, a C IPYTOil — IIpe-
TNOCTaBUTb POCCUICKUM MCCNENOBATENAM BO3MOXXHOCTD
y0/IMKOBATb CBOM Pe3Y/IbTAThI U UAEN He TOTIbKO Ha pyc-
CKOM, HO U Ha aHIJINIICKOM f3bIKe, KOTOPBIII B HacTosALlee
BpeMs SIB/ISIETCS OOI[EIIPUHSITBIM SI3BIKOM MEXYHapOf-
HOT'O OOILIEeHNA.

Ham 0co6eHHO HpUATHO, YTO B IEPBBIl BBIIYCK
HOBOTO JKYPHajia BOIUIM HE TONBKO CTaTbM POCCUIICKMX
UCCTIEMlOBATENEN, HO M CTaThsl COTPYAHMKOB IleHTpanbHO-
1 BOCTOYHOEBPOIENCKOrO LIeHTpa KOTHUTMBHONM HAyKU
(Codus, bonrapus), KOTOPBIiL 411 OYeHb MHOTUX M3 Hac
CTaJl OKHOM He TONbKO B EBpomny, HO 1 B MUp KOTHUTHB-
HOJT HaYKH.

Bpemsa BHOCHT cBOM KOPpeKTUBBI B (OpMAaThl Hayd-
HOJT KOMMYHUKAI[VM, I HOBBIIT )XypHa/I OYAeT BBIXOFUTD
yKe MCK/IIOYNTEIbHO B 9/IEKTPOHHOM BUfe (CUMBOINYHO,
YTO U JIECATD JIeT Ha3a[ MepBOJl OYHON POCCUIICKON KOH-
(depeHUMM [0 KOTHUTMBHOJ HayKe MpeAIIeCTBOBAIA
urepHeTt-KoH(pepeHIust). Mbl HafieeMcst, 4TO CBOOOSHBIIL
TOCTYII K CTaTbsIM TAKXKe CBITPAET CBOIO IOIOXUTETbHYIO
POJIb B pacIpoCTpaHeHNN MHPOPMAIM O HOCTYDKEHUAX
poccuiickoit (M He TONBKO) KOTHUTUBHOI HAayKU Cpemu
OTEYeCTBEHHBIX 1 3aPYOEXKHBIX YIEHBIX.

JKemaem BaM MHTepeCHOTrO YTEHMA U HajieeMcsd, YTO
MHOTHE U3 YUTaTeNell CO BpEMEHEM CTaHYT TaKXKe U aBTO-
paMu Halllero >XypHara.

Examepuna Ileuenxosa, enasHulii pedaxmop
«Poccuticko2o #ypHana KOZHUMUBHOL HAYKU»
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Editorial

We are pleased to introduce the first issue of the new peer-
reviewed electronic journal The Russian Journal of Cogni-
tive Science. Cognitive science refers to an interdisciplin-
ary field focused on studies of cognition; the latter may be
broadly described as the acquisition, maintenance, trans-
formation and usage of knowledge by living and artificial
systems.

The history of the cognitive science movement may
be traced back to the 1950s. By now it is a well developed
branch of knowledge in Western Europe, the United States
and Canada. In Russia, however, the institutionalization
of cognitive studies is relatively recent, about a half century
behind those western countries. At the same time, the
groundwork for the study of cognitive science in Russia
was laid by decades of research on cognition in cognitive
psychology, neuropsychology, neurophysiology, linguistics
and artificial intelligence, although these disciplines initially
were not considered as parts of the single whole. George
Miller, one of the founders of the American cognitive
science movement, wrote in his memoirs: “I have been
working toward a cognitive science for about twenty years
beginning before I knew what to call it” (Miller, 1979)".
Many Russian scientists followed a similar path, and only
when they first attended a special seminar or a conference
on cognitive science, did they realize that their work
contributes to this field.

In the first decade of the new millennium,
the self-organization of the Russian cognitive scientists
developed faster than that of our American predecessors
at their time. The Moscow Cognitive Science Seminar
started in 2002. The first Russian Conference on Cognitive
Science took place in Kazan in 2004 and was continued
by a series of the International Conferences on Cognitive
Science held in Russia biannually since then. Also in 2004,
the Russia-based Interregional Association for Cognitive
Studies (IACS) was organized. In 2008 the first Master-level
program in cognitive psychology and cognitive sciences
debuted at the Russian State University for Humanities, and
the first graduation from this program took place in 2010.

The present decade have seen a growth in the number
of regular workshops and conferences. The poster-only
conference “Cognitive Science in Moscow: New Research”
began in 2011; it brings together not only Moscow
researchers, but scientists from other cities and countries
as well. Our colleagues from Moscow and Saint-Petersburg
organize the annual workshop “The Grand Illusion of
Consciousness’. Beyond Moscow and Saint-Petersburg,
research groups from Kazan, Tomsk, Yaroslavl, Samara,
and Novosibirsk are becoming involved in more intense
research interactions.

Russian researchers have confronted a difficult task
in overcoming isolation and establishing communication
with scientists from other disciplines, other cities and
other countries. Russian cognitive scientists often face
intolerance of their work solely because it is interdisci-

1 Miller, G. A. (1979). A very personal history. Massachusetts Institute
of Technology, Center for Cognitive Science. P. 9.

» o«

plinary and therefore “not psychology”, “not physiology”,
“not linguistics”. Enforced isolation of the Soviet sciences
from the international academic community for many
years formed a strong background for geographical
and cultural self-isolation. Constraints on professional
communication became traditional and are often willingly
continued; the barrier that makes Russian scientists prefer
local journals to international ones is nowadays largely
subjective.

The mission of the new journal is to encourage
the communication between the academics from different
disciplines who share an interest in cognitive studies, and
to provide an outlet for Russian researchers to publish their
results and ideas not only in Russian, but also in English,
which is now broadly accepted as a language of interna-
tional communication.

We are especially pleased by the fact that in the
first issue of the new journal the articles by Russian
researchers are complemented with a paper by colleagues
from the Central and East European Center for Cognitive
Science (Sofia, Bulgaria) which for many of us has become
a window not only to Europe, but to the field of cognitive
science as well.

The format of scientific communication has changed
over time, and the new journal will be published only online.
Indeed, it is remarkable that ten years ago the first Russian
on-site Conference on Cognitive Science was preceded
by the first online Russian Internet Conference on Cognitive
Science. We believe that open access to the articles will also
play a positive role in the dissemination of the advances
and discoveries in cognitive science within Russian and
in the international academic community.

We wish you an interesting reading and hope that
many of our readers will eventually become our authors.

Ekaterina Pechenkova
Editor-in-Chief
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The role of potential referential
conflict in the choice
of a referring expression

Olga V. Fedorova

Department of Theoretical and Applied Linguistics, Lomonosov Moscow State University, Moscow, Russia
The Cognitive Research Centre, Russian Academy of National Economy and Public Administration (RANEPA)

Abstract. The present survey focuses on the phenomenon of referential ambiguity, or referential conflict, i.e., the discourse
situation in which two or more referents are activated high enough to be chosen the antecedent of a reduced referring
expression. While permanent ambiguity occurs occasionally and is quite uncommon, potential ambiguity is pervasive in
language and, thus, should be thoroughly studied. In addition to proposing the typology of referential conflicts, this study
seeks to give an explanation of the effects related to the potential referential conflicts that are described in the literature.
It proposes a model of the referential conflict that accounts for the choice of the referential strategy made by the speaker
depending on whether she or he precludes referential conflicts or not. Finally, from examining the past work on the topic as
well as analyzing the results of the current experiment on Russian material, a general model of referential choice is presented
which should place the mechanism responsible for the preclusion of referential conflict as a separate module rather than
reckoning referential ambiguity among the factors which lower the activation of a referent, as it has been proposed by some
researchers.
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Introduction. Reference and
ambiguity: The tension between
explicitness and efficiency

One of the central aspects of language use is the process of
reference — speakers or writers refer to a particular entity
that they have in mind, i.e., the referent. When they sub-
sequently refer back to the same referent to provide new
information about it, this phenomenon of repeated men-
tion of a referent is known as anaphora. In order for com-
munication to be successful, the listener or the reader must
recognize what the speaker or the writer is referring to.
Meanwhile, human beings have limited resources of time,
and a general desire to make their communication as eco-
nomical as possible. One way to make communication
more efficient is to use a shorter and a simpler linguistic

element, i.e., a referring expression, such as a pronoun or an
anaphoric zero. In this case, however, a reduced referring
expression can refer to more than one referent, establishing
coreference — deciding that two different referring expres-
sions refer to the same referent.

If it is unclear to a listener or reader what a reduced
referring expression is refers to, then the expression is
referentially ambiguous. Generally, ambiguity is a pervasive
phenomenon in language which occurs at all levels of
linguistic analysis — in phonetics, morphology, syntax and
discourse. Some linguists argue that the key structures of
language have not evolved for purposes of communication
precisely because of ambiguity. “The natural approach has
always been: Is [language] well designed for use, understood
typically as use for communication? I think that’s the
wrong question. ... If you want to make sure that we never
misunderstand one another, for that purpose language
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is not well designed, because you have such properties as
ambiguity. If we want to have the property that the things
that we usually would like to say come out short and simple,
well, it probably doesn't have that property” (Chomsky,
2002: 107).

As pointed out by Piantadosi and colleagues (2012),
however, contrary to the Chomskyan view, “Ambiguity is
in fact a desirable property of communication systems,
precisely because it allows for a communication system
which is short and simple” (Piantadosi, Tily, & Gibson 2012:
281). The authors proposed two beneficial properties
of ambiguity: “First, where context is informative about
meaning, unambiguous language is partly redundant with
the context and therefore inefficient; and second, ambiguity
allows the re-use of words and sounds which are more easily
produced or understood” (Piantadosi et al., 2012: 281).
Ambiguity is therefore a functional property of language,
and the investigation of this phenomenon contributes
to the knowledge about how people use language in
communication.

This survey focuses on referential ambiguity, or
referential conflict', namely, the issue of how speakers choose
a particular referring expression amongst alternatives in
a situation of potential referential conflict. The structure
of the paper is as follows. Section 1 focuses on the choice
of a particular referring expression for a referent, or the
referential choice? that is made by the speaker on the basis
of a number of various factors. Section 2 addresses the
typology of referential conflicts. In Section 3, I consider
the case of the potential referential conflict when there
are two highly activated referents of the same or different
conceptual genders. The Section 4 summarizes and
discusses the major findings and proposes the model that
underlies the speaker’s choice of referring expressions in
a situation of referential conflict.

1. Referential choice:
Factors and models

When a speaker mentions a referent, she or he chooses
from a multitude of different kinds of referring expres-
sions — various full noun phrases (NPs), pronouns, and
anaphoric zeroes. Which factors determine the preference
for a particular referring expression over the alternatives? Is
there a model which best describes the referential choice?
This section considers early accounts of referential choice
(Subsection 1.1) as well as the cognitive multi-factorial
model of referential choice proposed in Kibrik (2011) (see
Subsection 1.2).

1.1. Past accounts of referential choice

It is widely believed that a speaker does not choose refer-
ring expressions randomly. Almost all researchers explain
the choice of a particular referring expression by its appeal
to the cognitive status of the referent in the speaker’s and
the addressee’s minds. There seems to be a general assump-
tion that when the referent is highly active or available in

1 The term ‘referential conflict’ was introduced in Kibrik, 1987.

2 In the paper the term ‘referential choice’ is used that was first men-
tioned in the Pear Stories (Chafe, 1980); it is not common, but see Arnold
& Griffin, 2007 or Kibrik, 2011.

the discourse participants’ minds, less explicit referring
expressions such as pronouns or anaphoric zeroes tend to
be used, whereas when the referent is less active or avail-
able, more explicit referring expressions such as proper
names and definite NPs are preferred. At the same time
the full palette of ideas and cognitive notions is employed
to identify the processes and mechanisms of the choice of
referring expressions. Some of the terms that are used to
describe the referential choice are: focusing, memory, acti-
vation, consciousness, salience, prominence, accessibility,
and topicality.

There are traditionally two different views on the
phenomenon of referential choice, adopted in theoretical
linguistics and psycholinguistics respectively. The former
concentrates on identifying different factors that determine
the referential choice and their relation to different types
of referring expressions. The latter focuses on how these
factors are used during language production and compre-
hension. Note that the majority of psycholinguists deal with
interpretations of referring expressions by the addressee,
i.e., reference resolution. See linguistic and psycholinguistic
surveys in Garnham (2001).

Among the landmark studies in functional linguistics
relevant to the present study are the Topic Continuity
Hypothesis by Givon (1983), the Accessibility Hierarchy
by Ariel (1988, 1990), and the Givenness Hierarchy by
Gundel et al. (1993) which elaborated on Chafe’s (1976)
discussion of givenness. Researchers recognize different
linguistic properties affecting the referential choice,
including: (1) referential distance between the antecedent
and the anaphor; (2) potential interference, i.e., how many
potential antecedents of the referring expression are present
in the discourse; (3) persistence, i.e., how long the referent
remains in the discourse; (4) saliency of the antecedent,
which is determined by whether it is a topic or not; (5) unity,
i.e., whether the antecedent is within the same episode or
not (Givon, 1983; Ariel, 1988 and 1990); and (6) rhetorical
structure of the discourse (Fox, 1987).

Some psycholinguistic research has shown that
speakers use more reduced referential forms when
the referent is the subject in sentence-initial position
(subjecthood) rather than a second-mentioned object (e. g.,
Arnold, 2001). The results are consistent with theoretical
accounts which claim that the referent’s accessibility
is affected by the antecedent’s grammatical role (Centering
Theory by Grosz, Weinstein, & Joshi, 1995) or the
antecedent’s sentence position (Gernsbacher & Hargreaves,
1988). The research based on Finnish data suggests that both
the antecedent’s grammatical role and its sentence position
influence the accessibility of the referent (Jarvikivi, van
Gompel, Hyond, & Bertram). Another factor is parallelism.
First proposed by Sheldon (1974), this hypothesis refers
to the increased accessibility of antecedents in the same
grammatical position — subject, object, or other — as in
the preceding clause (see Arnold, 2008 for a review).
Implicit causality is a phenomenon associated with certain
verbs that are biased either towards the subject or towards
the object. Several researchers argued that this is because
certain semantic roles are more likely to be seen as the cause
of the event denoted by the verb. Some psycholinguists
identify ambiguity as another factor affecting the activation
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Figure 1. The Cognitive multi-factorial model of referential choice (reproduced from Kibrik 2011: 394, with the permission of the author)

in the speaker’s mind (e.g., McDonald & MacWhinney,
1990), but the present study put the phenomenon within
another component of the Model of Referential Conflict.

Past accounts of referential choice — linguistic and
psycholinguistic — have generally focused on the roles of
one or a few factors in establishing reference. In contrast
with previous work, the purpose of the cognitive account
by Kibrik (2011) is to pull together many different factors
into one general framework, namely, the Cognitive Multi-
factorial Model of referential choice.

1.2. Cognitive multi-factorial model
of referential choice by Kibrik (2011)

Many theories of reference and referential choice suggest
that cognitive concepts of attention and memory are the
critical constraints in speakers’ calculations about which
referential forms to use (Chafe, 1994; Gundel et al., 1993;
Givon, 1993; Rosa & Arnold, 2011). According to Kibrik,
the notions of reference and referential choice are not syn-
onymous: Reference is a process referring to a speaker’s
decision to mention a certain referent at a certain moment
in discourse, while referential choice denotes the process
of choosing a certain referring expression amongst others.
In Kibrik’s (2011) model, the attention to a referent deter-
mines its reference while the activation in the speaker’s
working memory determines referential choice.

According to this model the referential choice is
made by the speaker on the basis of different factors
that are hereby called activation factors, falling into
two categories: discourse context and referent’s internal
properties, see Fig. 1. The first category of activation factors
includes rhetorical, linear, and paragraph distances to the
antecedent, syntactic and semantic roles of the antecedent,
the antecedent’s referential form, the referential, syntactic
and semantic roles of the current mention, sloppy identity
of referents, supercontiguity, temporal or spatial shift,
predictability, and introductory antecedent. The second
category includes animacy and protagonisthood.

In Kibrik (2011) an approach is adopted that allows the
description of the integration of activation factors, hereby
called the activation score, in each moment of the discourse
stream. Each factor of activation is ascribed a certain value;
in sum, the activation score can range from 0 to 1. The scale
has some thresholds; for example, if an activation score
is below a certain threshold, a full NP is used; otherwise,
a reduced form is possible. Note that some values allow for
a free choice between the two alternatives.

Finally, a separate component of the model —
‘Filters’ — consists of the world boundary filter that blocks
a reduced form of a referent activated in an alternative
‘world’, and the referential conflict filter that allows to revise
a reduced referring expression if it can create the ambiguity
effect for the addressee.

In Section 4, a new model of the referential choice is
proposed, which is a modification of the model described
here.

2. Typology of referential conflicts

From the addressee’s perspective, a more general definition
of referential conflict says that a referential conflict arises
whenever the addressee is unable to select a unique referent
for a referring expression out of multiple alternatives.
From the speaker’s perspective, according to the Cognitive
Multi-factorial Model, a referential conflict can take
place whenever two or more referents are activated, and
activation scores of all of them allow using a reduced form."
This section examines different types of referential conflicts
from the addressee’s (Subsection 2.1) and the speaker’s
(Subsection 2.2) perspectives.

2.1. Referential conflict
from the addressee’s perspective

Two distinctions are used in discussing this topic. The first
distinction is between precluded and actual referential con-
flicts. A precluded referential conflict occurs when in the
presence of all above-mentioned prerequisites (high activa-
tion scores for two or more referents) there are some lin-
guistic devices that help the addressee to tease apart two or
more alternatives; see examples below:

(1) My sister, was very fond of her new schoolmaster ..
She/He, always arrived in the classroom ten minutes early.2

(2) Ataquarter to nine thelaboratory assistant Petrov,
all out of breath from running, rushed into the room, but
it turned out that the department chair. still wasn’t there.
Of course, the secretarial/executive position obliged him,/

1 Referential conflict is more probable with reduced referring expression,
but it can related to the full NPs as well.

2 In all examples the following conventions are used. An anaphoric re-
ferring expression and its antecedent have the same index; the first-men-
tioned referent is underlined, the second-mentioned referent is dou-
ble-underlined; referential aids are boldface; ambiguous fragments are
italicized.
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hi:m’. to come on time. In addition, an appointment was
scheduled for half past eight, and the visitor was already
waiting in the hall.

(3) For over a year Katya has been extremely worried
for her niecej. Except for the niece/Katya, she/ % had no
other close relatives.

(4) My sister, was very fond of her new schoolmis-
tress, so/because sh_ei/sh:ej always arrived in the classroom
ten minutes early.

These linguistic devices that help the addressee to
preclude referential conflicts are hereby called deconflicters
(Kibrik, 2011: 287ff.)'. Kibrik distinguishes two classes
of deconflicters: conventional and ad hoc. Conventional
deconflicters refer to lexico-grammatical categories, such
as gender (Ex. 1), number, etc. Ad hoc deconflicters are
based on semantic compatibility with the context and the
encyclopedic information (Ex. 2) and the engagement
factor? (Ex. 3). For the same notion Givén (1983) used the
term ‘potential interference; and Foley and Van Valin (1984)
used the terms ‘inference system’ or ‘pragmatic system. It is
possible to discriminate the third class — implicit causality
(Ex. 4) — that differs from the two others because the
phenomenon of implicit causality relates to attention (and
therefore to reference), but not to activation in working
memory (and therefore to referential choice). Moreover,
experiments by Fukumura and van Gompel (2010) showed
no evidence that semantic biases affect the choice of anaphor:
participants produced more reduced referring expressions
when referring to the first-mentioned subjects than to the
second-mentioned objects. So, the factor ‘implicit causality’
is not among activation factors. This factor is excluded
from the list of referential aids influencing preclusion of
referential conflict as well (see below). However, implicit
causality likely helps the addressee to preclude referential
conflicts. Implicit causality thus is a factor related to which
deconflicters and referential aids are distinguished.

The second distinction is the one within actual
referential conflict, namely, between temporarily and
permanently ambiguous referential situations. The first
situation — a temporary referential conflict — is actually
quite common in everyday language use. Consider some
examples:

(5) The schoolmistress, told my sister, that sh_ei/gj
certainly could conduct/take an exam next Thursday.

(6) My sister. was very fond of her new schoolmis-
tress. She/She, always arrived in the classroom ten minutes
early to @,/@. be able to sit in the front row/chat with her
students.

(7) The cat, smelled the dogj only when i_ti/gj ran out in
the road. Then, having stopped in the middle of the road, it/
it, suddenly meowed/barked.

(8) My sister. was very fond of her new schoolmis-
tress. She/She always arrived in the classroom ten minutes
early to @/ g better prepare for the class.

But today my sister/the schoolmistress was forced to
be late.

1 Studying reference production, Kibrik (2011) uses terms ‘deconflict-
ers’ and ‘referential aids’ as synonyms. Here, I use the term ‘deconflict-
ers’ describing reference resolution, and ‘referential aids’ describing refer-
ence production.

2 The term ‘engagement factor’ was introduced in Kibrik, 1987.

In all these examples, the addressee is unable to
determine the antecedent® during some discourse fragment:
within a clause (Ex. 5), a sentence (Ex. 6), a paragraph
(Ex. 7), and a whole discourse fragment (Ex. 8). The
temporary referential conflict is resolved with the help of
the deconflicters as well. The most common deconflicters
in such cases are ad hoc ones.

The second situation within actual referential
conflict — a permanent referential conflict — is not as
common as the previous one. For example:

(9) The cat smelled the dogj only when i_‘ci/i:tj ran out
in the road.

(10) My sister. was very fond of her new schoolmistressj.
She/She always arrived in the classroom ten minutes early to
/D, better prepare for the class.

(11) Ata quarter to nine the laboratory assistant Petrov,
all out of breath from running, rushed into the room, but it
turned out that the department chair, still wasn't there. Of
course, the position obliged him /him to come on time. In
addition, an appointment was scheduled for half past eight, and
the visitor was already waiting in the hall.

In these examples the addressee is unable to determine
the antecedent of the reduced referring expression from
start to finish. There is no resolution to the referential
conflict.

2.2. Referential conflict
from the speaker’s perspective

There is one explicit distinction, between a discourse situ-
ation where only one referent with a high activation score
exists and a situation where two or more referents are
highly activated. In the first situation, the probability of the
referential conflict is close to zero. This type of situation is
excluded from further consideration.

This study concentrates on the second situation,
namely a potential referential conflict, which is created
due to the concurrent activation of two or more referents.
One might argue that this situation is represented as
a sort of continuum between two poles: at one pole of
this continuum are cases in which there is a high (close to
100%), probability of referential conflict. At the other pole
are those cases which have a low probability of referential
conflict, regardless of the concurrent activation of two or
more referents. What factors influence the probability of
the referential conflict? Does the speaker always take the
addressee factor into account, or are there various speakers’
strategies? These questions are addressed in the next
section.

3. Potential referential
conflict: Ambiguity avoidance
or semantic competition?

The section is structured as follows. Subsection 3.1 describes
the so-called ‘gender effect’ on referential conflict resolu-
tion while Subsection 3.2 considers ‘two-character effect’
introduced in Arnold and Griffin (2007). Next, a review of
the literature is presented which provides evidence for two

3 The term ‘antecedent’ refers to the linguistic form with which the refer-
ent was last mentioned.
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alternative hypotheses — the ambiguity avoidance hypoth-
esis and the semantic competition hypothesis — that are
proposed for accounting for a situation of potential ref-
erential conflict (Subsection 3.3). Finally, Subsection 3.4
addresses the experiment in Russian.

3.1. Gender effect

Usually, the gender effect on referential conflict resolu-
tion is described as evidence for ambiguity avoidance. The
gender effect account predicts that a speaker uses fewer
reduced referring expressions (mostly, third-person pro-
nouns) when there is more than one highly activated ref-
erent that matches the gender of the referring expression
(Fletcher, 1984; Karmiloff-Smith, 1985; Arnold et al., 2000;
Arnold & Griffin, 2007; Fukumura et al., 2010). Two studies
are of particular relevance, first relating to pronoun resolu-
tion, and the second — to reference production.

In the two eyetracking experiments of Arnold et al.
(2000) participants were presented with pictures of two
familiar Disney cartoon characters of either the same
(Ex. 12) or a different (Ex. 13) gender. They listened to
texts describing the pictures, in which a pronoun referred
to either the first character that was more accessible, or the
second.

(12) Donald, is bringing some mail to Mickey while
aviolent storm is beginning. He /He. is carrying an umbrella,

=A==
and it looks like they’re both going to need it.

(13) Donald, is bringing some mail to Minnie
while a violent storm is beginning. He/She, is carrying an
umbrella, and it looks like they’re both going to need it.

The results of the experiment demonstrated a gender
effect and the fact that gender (as well as accessibility)
affects the initial processes (approximately 200 ms after the
pronoun offset) of pronoun resolution.

In Arnold and Griffin’s (2007) experiments, partic-
ipants were also shown pictures with two familiar Disney
cartoon characters of either the same or a different gender.
The participant’s task was to listen to a sentence describing
the first picture, repeat it, and then continue the story
by making up a sentence that would describe the second
picture. (See Ex. 14 for the same-gender context and Ex. 15
for the different-gender context.)

(14) Mickey, went for a walk with Donald in the hills
one day.

(15) Mickey, went for a walk with Daisy. in the hills
one day.

Arnold and Griffin (2007) provided evidence that
participants produced fewer pronouns in the same-gender
than in the different-gender condition; i.e., the presence of
another character of the same gender reduced pronoun use.

Usually, the gender effect is described as evidence
for ambiguity avoidance. Another possibility is that this
effect is driven by increased semantic competition between
referents in the same-gender condition, which reduces the
referent’s activation in the speaker’s memory. This dilemma
is discussed below.

3.2. Two-character effect

Arnold and Griffin (2007) showed that the presence of
a second character influences the referential choice between
a pronoun and a proper name. This is true, however, even
if the characters differ in gender, so that a proper name

does not disambiguate any more than a pronoun. Arnold
and Griffin’s (2007) study demonstrated that speakers were
less likely to use a pronoun in the two-character context
(29% pronouns) than in the single-character context (67%
pronouns).

(16) Mickey. went for a walk with @Xj in the hills
one day.

(17) Mickey. went for a walk in the hills one day.

Whereas the gender effect could be the result of an
ambiguity avoidance strategy, the two-character effect
cannot. Arnold and Griffin (2007) argued that the reasons
for the two-character effect lie in the speakers’ cognitive
load when they generate referring expressions.

3.3. Ambiguity avoidance
or semantic competition?

The experiments described in the previous sections dem-
onstrated two effects on speakers’ decisions to use full or
reduced referential expressions. Speakers produced reduced
referential expressions more often when there was no other
character present in the discourse context than when there
was another character of a different (two-character effect)
or the same (gender effect) gender.

There are two alternative hypotheses that are proposed
to account for the two phenomena. The first hypothesis —
ambiguity avoidance — is the most common explanation
for the gender effect: speakers use fewer reduced
referential expressions when the linguistic context includes
a competitor that has the same gender as the referent to
facilitate identification of the referent for the addressee. This
‘addressee-oriented’ view (see Arnold, 2008 for a review) of
referential choice is in accordance with evidence about the
role of common ground and audience design in language
use (Clark, 1996; Brown-Schmidt, 2009 and in press).

The addressee-oriented view, however, does not fit
with the two-character effect, according to Arnold and
Griffin (2007). The authors argue that this effect is not
affected by the addressee’s factor; on the contrary, it is of
an egocentric nature. Consider the speaker-oriented view
in more detail. Arnold and Griffin (2007) explained the
two-character effect in terms of competition between two
characters that were present in discourse context. They
argued that “the reduction in pronoun use for situations
with more than one character is likely to result from
competition between entities in the speaker’s mental model,
which results in a lower level of activation for each entity”
(Arnold & Griffin, 2007: 528). Further support for the
semantic competition hypothesis came from Arnold and
Griffin’s (2007) findings that reduced forms declined when
utterances were disfluent, reflecting the stage of planning.

Is it possible that the gender effect described above
is also due not to ambiguity avoidance, but to semantic
competition? In English, pronouns are ambiguous in the
same-gender condition, but not in the different-gender
condition. That is, the gender effect is specific to gender-
marking languages. Fukumura (2010) tested this effect in
Finnish, where pronouns are not gender marked.

The Finnish pronoun hdn does not encode gender
distinction; i.e., it is ambiguous in the same-gender
condition (Ex. 18), as well as in the different-gender
condition (Ex. 19):
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(18) Kuningas, vieraili linnassa lentéijénj kanssa.
“The king visited the castle with the pilot’

(19) Kuningas, vieraili linnassa lentoemannan kanssa.

“The king visited the castle with the stewardess’

According to the ambiguity avoidance hypothesis,
the referential choice is not affected by the competitor’s
gender in Finnish. The semantic competition hypothesis,
however, predicts that the competitor’s gender affects
referential choice in Finnish, because semantic similarity
between referents of the same gender influences the
referent’s activation score. The results showed that Finnish
speakers produced significantly fewer pronouns when the
competitor had the same gender (lentdjin ‘pilot’) than
a different gender (lentoemdinndn ‘stewardess’), supporting
the semantic competition hypothesis.

Fukumura and Hyond (2011) tested Finnish native
speakers in an English version of the same experiment.
If this effect, referred to as gender congruence, is not due
to ambiguity avoidance, it should remain the same with
English stimuli. However, it is significantly larger in English
than in Finnish, suggesting that gender congruence affects
both semantic competition and ambiguity avoidance.

3.4. Experiment in Russian

This section describes the experiment on the Russian mate-
rial which replicates Exp. 2 of Arnold and Griffin (2007).

Method. Participants. Twenty-four students partic-
ipated in the study. All of them were naive with respect to
the purpose of the experiment, they were native speakers
of Russian and had normal or corrected-to-normal vision.

Materials and procedure. Participants were presented
with a set of visual stimuli. Each stimulus item consisted of
two pictures which together formed a short story involving
one or two referents. All pictures used in the experiment
represented the characters from popular Soviet cartoons
which are familiar to most Russian speakers and thus could
be easily identified and named by the participants.

The condition of interest was the number of characters
displayed in the pictures. Each of the 15 stimulus items
appeared in three versions, so that: (1) only one character
was displayed in each of the two pictures (1/1 context); (2)
two characters of different genders were displayed in both
pictures (2/2 context); (3) two characters of different genders
were present in the first picture, but only one of them
remained in the second picture (2/1 context). See Fig. 2.
Three stimulus lists were constructed by rotating the 15
stimulus items through the three conditions in a Latin
Square design. Additionally, two practice items were placed
at the beginning of each list.

In each trial, the participant was first shown both
pictures, placed one under another on the computer screen,
for two seconds. Then the second picture disappeared and
the participant heard the pre-recorded voice that described
the first picture in one sentence. The first character was
always mentioned in the subject position, and the second
character was mentioned in the comitative prepositional
phrase (PP) (see Ex. 20).

(20) Freken Bok, s Karlsonomj byli na kuxne.

‘Freken Bok with Karlsson was in the kitchen’

The participant was asked to repeat the sentence that he or
she had just heard word-for-word. Right after that, the experi-
menter pressed a key and the second picture reappeared on
the screen. The participant’s task was to continue the story by
making up a sentence that would describe the second picture.
In order to stimulate participants to produce coherent and
simple discourses, they were asked to imagine that they were
telling a story to a five-year-old child.

Results and discussion. The character that was
present in both pictures was made somewhat visually more
prominent so the participants were encouraged to mention
it first and to make it the grammatical subject of the second
sentence. As can be seen from the table below, canonical
sentences prevailed among the responses. Non-canonical
sentences (those having both characters as a subject) as well
as those containing errors were excluded.

Figure 2. An example of a stimulus item. From left to right: 1/1, 2/2 and 2/1 contexts
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The number of characters displayed Canonical

Type of the referring expression, %

in the first/second picture sentences, %

Anaphoric zero Pronoun Full NP
11 90 34 1/ 29
2/2 72 1 2 97
2/1 78 0 1 99

Table 1. Percentage of the chosen referring expressions

In the present study the phenomenon of interest
is the choice of the referring expressions in one- and
two-character contexts. The percentage of anaphoric
zeroes, pronouns and full NPs was measured. Table 1 shows
that while in 1/1 contexts the distribution of referential
choices is almost equal, in 2/1 and 2/2 contexts participants
overwhelmingly chose full NPs, despite the fact that the use
of a pronoun would not cause any referential conflict and
thus be sufficient.

The statistical reliability of the obtained results was
evaluated using the R software environment. Specifically,
the functions binom.test and prop.test were run in order
to calculate p-values. The statistical testing showed that
the three types of referring expressions were identically
distributed in 1/1 contexts (p =.42), while in two-character
contexts the difference between the amount of full and
reduced referring expressions was statistically significant
(p=.01) proving that the preference for full NPs was not
accidental. In addition, the similarity in the distribution
of referring expressions in 2/1 and 2/2 contexts (p-values
ranging from .24 to .73) supports the idea that the referential
choices made by participants were based on the activation
of referents rather than being conditioned by the type of the
presented visual stimulus.

Recall that Exptriment 2 of Arnold and Griffin (2007)
demonstrated the use of full NPs 33 % of the timein the single-
character context, compared to 71 % in the two-character
contexts. In this experiment full NPs were used 29% of
the time in the single-character context, but almost 100%
of the time in the two-character context. This suggests that
the PPs used in the Russian experiment, ‘Freken Bok with
Karlsson were in the kitchen, significantly differed from
stimuli used in Arnold and Griffin (2007), Mickey went
for a walk with Daisy. In the Russian experiment, all PPs
are continuous, so participants perceived them as a whole
referent. In order to explain this effect I introduce a novel
activation factor, called ‘multiple antecedent. It is possible
that this factor decreases the activation score nearly twice
so the current activation of ‘Freken Bok’ becomes too low
to use a reduced referring expression, thus suggesting that
there is no situation of potential referential conflict at all.

4. Discussion. Potential referential
conflict from the speaker’s perspective

The above-mentioned studies revealed two novel effects:
the gender effect and the two-character effect; two novel
hypotheses: the ambiguity avoidance hypothesis and the
semantic competition hypothesis; two views on referential
choice: the speaker-oriented view and the addressee-ori-
ented view, and a number of novel questions. In particu-
lar, these findings raised four important and controversial

questions. The first question addresses a possible locus for
the gender effect and the two-character effect; the second
evaluates the role of the addressee in referential choice; the
third relates to the speaker’s referential strategies; the last
focuses on linguistic devices used to preclude referential
conflict. This section examines the major findings of the
related research reported in the literature.

Let us begin with the question about a possible locus
for the gender effect and the two-character effect. There
are two possibilities. One possibility was stated by Arnold
and Griffin: “When two characters are present in the
discourse, they share the attentional resources available,
and each receives less activation in the speaker’s internal
representation” (Arnold & Griffin, 2007: 528). That is,
the locus for these effects is the activation system in the
speaker’s working memory. Contrary to this hypothesis,
Kibrik (2011) suggested that the locus was separate from
the activation system. He proposed a distinct component of
referential choice, namely, the referential conflict filter (see
Fig. 1 above). He argued that “the speaker’s caring about
precluding referential conflicts is a part of his/her efforts
in establishing the common ground (Clark & Brennan,
1991; Clark & Bangerter, 2004; Hanna et al., 2003) with
the addressee”, and that “by using this filter, a speaker may
revise a projected reduced referential device if it creates
a threat of ambiguity for the addressee” (Kibrik, 2011: 67ft.).
Kibrik drew an analogy between the separate component
of referential conflict in his model and the idea that the
common ground is used as a second-stage filter in reference
processing (Keysar et al., 2000).

The second question relates to the addressee’s role.
Whereas early studies of the addressee’s factor supported
the addressee-oriented view on the referential processes
(see, e.g., Clark & Wilkes-Gibbs, 1986; Brennan & Clark,
1996; Clark & Krych, 2004), more recently the focus has
shifted to the speaker-oriented view. The reason for this
shift primarily came from Ferreira et al’s 2005 study. They
distinguish between nonlinguistic ambiguity (conceptual
ambiguity, in terms of Arnold, 2008) and linguistic
ambiguity. Nonlinguistic ambiguity arises, for example,
in the context of two flying mammals, one larger and one
smaller. Linguistic ambiguity arises because of segmen-
tation ambiguity (a back vs. aback), syntactic ambiguity,
and homophony (e.g., the word bat means a flying mammal
or an instrument for hitting baseballs).

Ferreira et al’s (2005) central claim is that the
similarity that relates to nonlinguistic ambiguity is
represented at the level of meaning, whereas the similarity
that relates to linguistic ambiguity is represented at the level
of linguistic form. They presented three experiments that
have demonstrated that speakers consistently avoid saying
the bat when two bats of different sizes are visible: they
say, for example, the small bat instead. But speakers very
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Figure 3. Referential strategies in situation of potential referential conflict

often say simply the bat when pictures of both a baseball
bat and a flying mammal are visible. Ferreira et al’s
(2005) suggested that people are much less likely to avoid
linguistic ambiguities, because this type of similarity does
not become available until after the production process has
begun. Before producing an ambiguous expression, they
proposed, speakers have available only a comprehension-
based ambiguity-detection strategy. This strategy, however,
is not especially effective, because it involves monitoring
one’s inner speech, which has been argued to pose a high
processing demand (see Levelt, 1989).

A production-based ambiguity-detection strategy is
more effective than one based on comprehension, but it detects
ambiguous expressions after they are produced. However,
such an after-the-fact ambiguity avoidance strategy helps
speakers to clarify already articulated ambiguous expressions
(antitopics in terms of Lambrecht, 2004). Ferreira et al.
(2005) concluded that “at least as far as online production is
concerned, linguistic-ambiguity may not powerfully influence
speakers’ utterances, at least not until after they have been
articulated” (Ferreira et al., 2005: 280).

The third question concentrates on the speaker’s
referential strategies. Arnold (2008) suggested that
a referential choice in discourse deals with both speaker-
and addressee-oriented processes. She proposed that
speakers suppose that addressees have a similar current
mental model as themselves, so they could simply calculate
the referent’s activation score referring to their own
mental model. At the same time, Arnold (2008) noted that
speakers sometimes provide information that is redundant
from the addressee’s perspective. Describing speaker-
internal and addressee-oriented processes engaged in

referential choice, Kibrik (2011) proposed three speakers’
strategies: egocentric, optimal, and overprotective. Using an
egocentric strategy, speakers overestimate the addressees’
ability to identify processes in their own minds. Using an
overprotective strategy, they allow linguistic redundancy.
The optimal strategy allows speakers to efficiently model
their addressees’ minds.

Finally, the fourth question focuses on linguistic
devices of the preclusion of referential conflict. In his cross-
linguistic study, Kibrik (2011) described a wide range of
linguistic resources that help to preclude referential conflict.
He considered the classification of the so-called referential
aids that include ad hoc and conventional referential aids.
The latter type is divided into two classes: stable (e.g.,
gender, number, animacy or honorificity) and current (e.g.,
logophoricity). Showing the importance of referential aids
for the purpose of referential conflict preclusion, Kibrik
suggested, however, that they evolve in language for others
reasons and are used here in their subsidiary functions.

The final subsections of this study are devoted to
a further exploration of all above-mentioned questions.
Thereare severalimportantissues regarding the implications
of the presented results and opinions, including a model
of referential conflict from the speaker’s perspective
(Subsection 4.1), preclusion factors (Subsection 4.2), and
referential strategies (Subsection 4.3).

4.1. A model of referential conflict
from the speaker’s perspective

The detailed investigation begins at the moment when

a speaker projects a reduced referring expression (a pronoun
in our case) of a highly activated referent. That is, he or she
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exits the first module of the two-module model of referential
choice (see Fig. 3). In this moment, a speaker is at his/her first
fork: he or she can choose the egocentric strategy, avoiding the
addressee’s module. If a speaker prefers consider the addressee,
he or she runs into the addressee’s module and finds himself/
herself at the second fork. This time, he or she can choose
between the specific and the optimal strategies. The specific
strategy is, on the one hand, egocentric or speaker-internal ori-
ented (according to Arnold & Griffin, 2007), because it does
not evaluate the addressee’s mind. On the other hand, it is in
a certain sense overprotective (Kibrik, 2011: 56ff.), because
a speaker prefers to use a more explicit referring expression
to avoid a mistake. When a speaker decides to use the specific
strategy, he or she must first check the number of highly acti-
vated referents. If there is only one highly activated referent,
a speaker does not make any change. If there are two or more
highly activated referents, he or she changes a projected ref-
erential form from a pronoun to a full NP. I call this compo-
nent of the model the referential redundancy filter (see Fig. 3).
I hypothesize that checking the number of highly activated ref-
erents is not a resource-demanding process; on the contrary,
highly activated discourse referents would be automatically
numbered in the speaker’s working memory.

Using the third (optimal) strategy speakers model
their addressee’ minds. When a speaker decides to use
this strategy as in the case of specific strategy, he or she
must first check the number of highly activated referents.
If there is only one highly activated referent, a speaker
does not make any change. If there are two or more highly
activated referents, he or she must calculate the current
preclusion score. If this score is high, a speaker does not
make any change. If this score is low, he or she must change
a projected referential form from a pronoun to a full NP.

The current preclusion score depends on several
factors, which are described in the next subsection. It is
hereby proposed that so-called optimal strategy is the best
strategy, but it is too resource-demanding for speakers to
engage in all the time. So, there are two others strategies
that are available to speakers. Predictions about the distri-
bution of the mentioned strategies are discussed later.

4.2. Preclusion factors

The final choice between reduced forms and full NPs is influ-
enced by the current degree of preclusion, i.e., the preclusion
score. The different variables are taken into consideration
when precluding referential conflict; the current evidence sug-
gests that both linguistic and nonlinguistic context can affect
the preclusion score. Some factors increase the probability
of using reduced referring expressions, while some factors
decrease it. Let us consider these factors in turn.

First, each language has its own list of potential
conventional referential aids. For example, there are two
Senegalese languages, Pulaar and Sereer; both of them have
a noun class system. Kibrik (2011) showed, however, that
only the former uses noun classes to preclude referential
conflict, because the third person pronouns in Sereer are
not distinguished for noun class (Kibrik, 2011: 347ff.). Some
conventional referential aids, such as gender or number, are
cross-linguistically quite common; in contrast, some others,
such as honorificity or logophoricity, are quite rare. In any
case, the use of a certain conventional referential aid is not
obligatory: a speaker has a choice to use it or not.

Second, each language user routinely uses ad hoc
referential aids. It may be argued that ad hoc referential
aids are the most common linguistic devices for precluding
referential conflict. However, there is one peculiarity in
using this type of referential aids — they sometimes allow
temporary referential conflict, as shown in Ex. 5-8 above.
It can be argued, however, that speakers do not take care of
avoiding temporary referential conflict, so these situations
are common in everyday language use.

So, a speaker can employ a referential aid — conven-
tional or ad hoc — that is, a linguistic device distinguishing
the target referent from the competing one. Attention is
now turned to the third group of factors influencing the
preclusion score, namely, nonlinguistic context. After over
a decade of research on the role of nonlinguistic factors,
the literature is largely equivocal. For example, Arnold and
Griffin (2007) demonstrated that visual context does not
affect the choice of referring expression. In this author’s
experiment on the Russian material, this effect is replicated
(see above): the proportion of pronoun responses was
unaffected by the visual presence (condition 2/2) or absence
(condition 2/1) of the competitor in the second picture.

However, Fukumura et al. (2010) found that visual
presence of a competitor in both the same- and the
different-gender conditions does affect the choice of
referring expression. There are several differences in the
method and materials between Arnold and Griffin’s (2007)
and Fukumura et al’s. (2010) experiments: Fukumura et al.
(2010) used the referential communication task where the
speaker instructed the addressee to pick up the referent in
the visual context, and the second character was mentioned
in a passive by-phrase, as in Ex. (21) and (22):

(21) The pirate/s carpet had been cleaned by a prince,.

(22) The pirates carpet had been cleaned by
a princessj.

Note that Fukumura et al’s (2010) results also provided
evidence that the effect of visual context was smaller when
the competitor was not linguistically introduced.

Specifying the role of visual context, Fukuruma et
al. (2011) found an ‘effect of the competitor’s similarity’:
speakers produced fewer pronouns when the competitor
was in the same situation as the target referent (both on
a horse) rather than in a different situation (only the target
referent on a horse). This effect was larger when it was
relevant to the to-be-described action (getting off a horse)
than otherwise (taking off a hat). Moreover, Fukuruma et
al. (2011) found the same effect in the different-gender
context. All these findings support the semantic competition
hypothesis (Arnold & Griffin 2007) based on the speaker-
internal view of referential choice.

Vogels et al. (2011) presented the results from a story
completion experiment in Dutch. They showed that
the visual context affects referential choice only when
the impact of linguistic factors is moderated, i.e., when
referents are linguistically non-salient. The authors argued
that in other situations the factor of visual context can be
overruled by linguistic factors.

The next question pertains to how the above-
mentioned factors influence the preclusion score. It is
apparent that all these factors can have pervasive effects
on probabilities of the referential conflict. Four groups of
preclusion factors are singled out:
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(i) Conventional referential aids used in discourse
context increase the preclusion score.

(ii) Ad hoc referential aids used in discourse context
increase the preclusion score, but sometimes they create
temporary referential conflicts.

(iii) Conceptual overlap between the target referent
and the competitor in discourse context decreases the
preclusion score.

(iv) Conceptual overlap between the target referent and
the competitor in visual context decreases the preclusion
score.

The hypothesis here is that in everyday communi-
cation, the current preclusion score depends on more than one
factor, demonstrated in Ex. 23. Each factor contributes to the
aggregate preclusion score, but not much is known about how
these factors interact. So, this paper restricts consideration to
the intuitive notions of high and low degrees of the preclusion
score. It is noted, however, that the question of speaker
sensitivity to avoiding referential conflict is not answered with
‘yes’ or ‘no. Instead, the current degree of the preclusion score
varies across speakers and emerges through a complicated
balancing of multiple factors.

(23) My sister, was very fond of her new school-
master. She/He always arrived in the classroom ten
minutes early to @/ QJ be able to sit in the front row/chat
with his students.

Intuition suggests that the conceptual factors (all but
the first groups) play a more significant role in how people
preclude referential conflicts than grammatical ones. The
key difference between the conceptual and the grammatical
factors, then, is similar to the difference between the
linguistic and nonlinguistic contexts outlined by Ferreira
et al. (2005): a comprehension-based ambiguity detection
strategy is not especially effective, because it involves
monitoring one’s inner speech.

4.3. Referential strategies

In this section I describe the three strategies used by speak-
ers in situations of potential referential conflict. These
alternative strategies can be distinguished by comparing
relations between the main components of the referential
choice model described above.

One possible way to avoid referential ambiguity is to
evaluate whether the to-be-produced reduced referring
expression rules out reference to the competitor; this
is the optimal strategy. As one can see in Table 2, it uses
addressee-oriented and resource-demanding mechanisms
that are too resource-intensive for speakers to routinely
engage in. So, there must be alternative strategies that
are available for speakers to use. The specific strategy
also uses the addressee-oriented mechanism of avoiding
referential redundancy, but it is likely automatic and fast
(see also Table 3). The egocentric strategy uses none of the
mentioned mechanisms, so the speaker makes a choice
with a minimal effort.

The suggested hypothesis is that there are three
different strategies. What factors affect the choice of
a particular strategy? An important factor influencing
the speaker’s choice relates to audience design. Horton
and Keysar (1996) found that when speakers had no time
pressure, they avoided ambiguous referring expressions
more often when the addressee was present. However, they

found no such evidence for situations when speakers were
under time pressure. The authors suggested that speakers
take into account the addressee’s needs during later stages
of production process. Kantola and van Gompel (2011)
demonstrated that activation factors were not affected by
the presence or absence of the addressee, but the effect
of visual context did interact with addressee presence. It
may be speculated that the speaker takes into account the
addressee using a more “user-friendly” strategy when an
addressee is present in the discourse situation. Of course,
confirming this prediction is an agenda for future studies.

Resource-demanding Addressee-oriented

Strategy mechanism mechanism
egocentric - B
specific - +
optimal + +

Table 2. Referential strategies and associated mechanisms

Addressee’s module

Strat Speaker’s
rategy module Referential Referential
conflict filter  redundancy filter
egocentric + - _
specific + - +
optimal + + _

Table 3. Referential strategies and modules

Conclusion. Agendas for future research

The aim of this paper was not to provide a comprehensive
model of the preclusion of the referential conflict. Rather
the goal was only to propose the typology of referential
conflicts and to emphasize the two-stage nature of the ref-
erential choice; that is the independence of the processes
responsible for the preclusion of the referential conflict
from activation factors. Processes that take place in the first
module of the model — the speaker’s module — are auto-
matic and apparently not effortful, because speakers do not
take into account the perspective of their addressees. This
module works only when a choice must be made between
several referential options.

The second module — the addressee’s module —
works only when speakers need to evaluate and change
their projected reduced referring expressions if there is
potential ambiguity for the addressee. If the activation score
is too low, this module does not work. This experiment with
Russian data supports the view that the first module is more
accurate and categorical while the second module allows a
number of possibilities.

Suppose that the referential choice is a one-stage
process. In this case, speakers must evaluate all activation
factors together — both resource-demanding and not.
This would suggest that this process is necessarily
resource-demanding.
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Figure 4. The Cognitive multi-factorial model of referential choice as a one-stage model

In any case, the question of whether the referential
choice is a two-stage process or not is a topic for further
research. Consider Kibrik’s model of referential choice
remade into a one-stage model, as shown in Fig. 4.

Suppose that we conduct a study on reference
production in which participants describe pictures. We
design an experiment with two variables: context and
time pressure manipulation. In general, in situations of
potential referential conflict speakers prefer full NPs, but
in situations with only one highly activated character they
prefer pronouns.

The prediction is that if speakers use the one-stage
model, their results under time pressure will not differ
from the results without time constraints, see Table 4. If
speakers use the two-stage model, however, under time
pressure in the condition ‘two-character context’ they will
use pronouns instead of full NPs because the time pressure
should force them to skip the process of precluding the
referential conflict, as shown in Table 5.

Time pressure

Referential context

yes no
single-character G ronoun
context P b
two-character con- full NP full NP

text

Table 4. Predictions for the one-stage model

Time pressure

Referential context

yes no
single-character

pronoun pronoun
context
two-character con-

pronoun full NP

text

Table 5. Predictions for the two-stage model

Let us conclude with three final comments. First, ambiguity
is not routinely noted when people communicate in their
everyday speech. In contrast, psycholinguists who study
language use notice ambiguity everywhere, cf. the famous
quote by Chafe: “Ambiguities may be more salient to the
exocultural linguist than to the endocultural narrator or
audience, for whom familiarity and context are likely to
remove most problems of keeping third-person referents
straight” (Chafe, 1990: 315).

Second, indeed, language is rarely ambiguous within
context, as noted by Miller (1951) who considered the
polysemy of the word take: “Why do people tolerate such
ambiguity? The answer is that they do not. There is nothing
ambiguous about ‘take’ as it is used in everyday speech.
The ambiguity appears only when we, quite arbitrarily, call
isolated words the unit of meaning” (Miller, 1951 as quoted
in Piantadosi et al., 2012: 289).

Third, the consideration of context is not cost-free.
However, the cost is moderate, and addressees are able to
quickly use discourse context to disambiguate the speakers’
utterances (see Kaiser & Trueswell, 2004). So, it is hereby
suggested that the temporary referential conflict is a regular
phenomenon while the permanent referential conflict
should be considered as an occasional aberration.
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Abstract. A great amount of evidence has now been accumulated indicating that many aspects of cognition, including
language are closely interconnected with or “grounded” in the sensory-motor modalities. In this respect, an interesting line
of research that has not yet been studied in great detail is whether activation of the sensory-motor brain areas can be found
when figurative language is processed. Two experiments were conducted to address the following questions: firstly, can
evidence of effector-specific motor activation be found in the processing of idioms; secondly, how would such activation
unfold in time? We hypothesized that highly imageable idioms are more strongly coded in different modalities and would
therefore be processed faster and be more likely to show evidence of activation in the motor cortex. We also hypothesized
that the time between the subsequent presentation of two stimuli would affect the response pattern, as complex simulation
processes involving the motor modality in the processing of language would take time to unfold and for two conflicting
activations to be integrated. Participants saw pairs of idioms presented one by one and had to indicate whether both idioms
were familiar. In Experiment 1, participants responded manually by pressing a button. Experiment 2 required an oral response.
For both experiments, highly imageable idioms were processed faster than those with low imageability, indicating a processing
advantage related to imageability. More importantly, in Experiment 2 there was a three-way interaction: after a stimulus onset
asynchrony (SOA) of 3000 ms there was facilitation in highly imageable idioms in the Same Effector condition compared to
the Different Effector condition, suggesting that the motor simulation process might need time to unfold.
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Introduction

Traditionally, language has been viewed as an abstract, amo-
dal, proposition-based, symbolically operated system with
perception and action acting as simple input-output sys-
tems (Wilson, 2002). However, there is emerging evidence
that sensory-motor representations play a role in the pro-
cessing of literal language, from individual words to phrases
and sentences (see Fischer & Zwaan, 2008, for a review). In
particular, a wealth of brain imaging research shows that
processing motion-related, effector-specific verbs (e.g., lick,
pick, kick) or sentences activates motor and premotor cor-
tices in a somatotopic' manner (Pulvermiiller, Haerle, &
Hummel, 2001; Pulvermiiller, Hauk, Nikulin, & Ilmoniemi,
2005; Buccino et al., 2005; Tettamanti et al., 2005). Behav-
ioral studies, in turn, have found evidence of activation for
a variety of spatial and motor characteristics in response to
verbal material (e.g., Glenberg & Kaschak, 2002; Matlock,
2004; Bergen, Lau, Narayan, Stojanovic, & Wheeler 2010).
These data are broadly consistent with the claim that cog-
nition is based on action and perception, and is grounded
in the human body (Barsalou, 2008). Thus, “embodiment”
(that is, the sensory and motor characteristics of the actor’s
body) impacts cognitive processing.

One of the strongest claims of the embodiment theory
relates to the processing of abstract language (Jirak, Menz,
Buccino, Borghi, & Binkofski, 2010). An obvious extreme
example of the abstract language is figurative language,
which includes metaphors, idioms, irony and the like. Idioms
are of special interest because the combination of meanings
of the constituents is usually different from the figurative
meaning of an idiom, and the relationship between literal
and figurative meanings is considered to be arbitrary
(Cacciari et al., 2011). Cacciari et al. (2011) conducted
a transcranial magnetic stimulation (TMS) study which
confirmed that verb reading engaged the motor system even
if the verbs were embedded in fictive motion or metaphoric
sentences. However, such activation was not observed
for idiomatic sentences. On the other hand, Boulenger,
Hauk, and Pulvermiiller (2009) obtained fMRI evidence
for effector-specific motor activation in the processing
of idioms. In contrast, Raposo, Moss, Stamatakis, and Tyler
(2009) failed to obtain evidence of motor activation for
idioms in another fMRI study. The researchers pointed out
that there might be a crucial difference in the explored time
window. Boulenger, Roy, Paulignan, Deprez, Jeannerod, and
Nazir (2006) also emphasized the importance of timing,
suggesting that processes that run in parallel interfere
with each other. They observed that if an action verb
was presented during a reaching movement, interference
occurred (in terms of reaction time), but the movement was
facilitated if the word was presented before the movement
onset.

Also exploring the temporal dynamics of activation,
Borreggine and Kaschak (2006) reproduced the original
action-sentence compatibility (ACE) study by Glenberg
and Kaschak (2002) but varied the time at which a response
cue was given, indicating when participants should initiate
a movement. The ACE facilitation effect for direction-

1 The motor cortex is organized somatotopically, i. e. specific areas being
responsible for specific body parts.

compatible actions and sentences was obtained only if
the cue was given at the onset of the stimulus sentence, but
presenting the cue at 1000 ms after that resulted in a reversal
of the pattern, ie. inhibition. The authors explained
the results within the framework of the Theory of Event
Coding (TEC) by Hommel, Musseler, Aschersleben, and
Prinz (2001). According to this theory, action planning is
divided into two stages. First, there is activation of all action-
relevant features; at this stage, facilitation for processes
activating the same motor features can be observed. During
the following stage, the features are integrated and bound
to a specific action, so inhibition might be observed due to
competition for the same resources. This approach is useful
and revealing since it differentiates between mere activation
and the integration of features, which prompts the question
of what other factors, apart from time, might be influencing
the integration. Possible candidates would be the nature
of the task and the characteristics of the stimuli themselves.

Our previous research (Gradinarova & Janyan,
2011a; Gradinarova & Janyan, 2011b) showed that both
imageability (the ease and speed with which a mental
image is evoked by a verbal stimulus) and the nature of the
task (familiarity and meaning-verification tasks) affected
the activation pattern in the processing of idiomatic
expressions. Imageability seems to be an important
dimension of the representation and processing of motion
verbs and idioms. It is closely connected to mental imagery
and, therefore, to our sensorimotor experience (Kosslyn,
Ganis, & Thompson, 2001; Kosslyn, 2005; see also Lakoff,
1994, for the importance of imagery in discovering
the meaning of tropes and idioms). In Gradinarova and
Janyan (2011a, 2011b) a semantic interference paradigm
was applied as described by Bergen et al. (2010). Action
picture-verb pairs were presented. Participants were asked
to indicate whether the picture and the verb stood for
the same action or not. The target pairs were those in which
both the picture and the verb referred to a specific action
performed either with the same effector (e.g., foot in the
pair kick-run) or a different effector (e.g., foot and hand
in the pair jump-write). Analysis showed that participants
were slower in saying “No” in the same-effector condition
than in the different-effector condition. Bergen et al. (2010)
accounted for this interference effect in terms of competing
activation of the same motor circuits.

The same logic was used in Gradinarova and Janyan
(2011a, 2011b) but verbs and idioms were used as stimuli
instead. Pictures were not included because automatic
motor activation in linguistic processing should also be
elicited when only linguistic stimuli are presented, and
such a presentation method would lead to greater simplicity
of the experiment and exclude an additional modality to be
studied. Secondly, finding images to depict phrases with
idiomatic, non-literal meanings would be difficult and
would unnecessarily strengthen the subjectivity factor as
different participants might imagine a situation described
by an idiom in different ways. To verify the strong
embodiment claim, Gradinarova and Janyan (2011b) used
idiom pairs as stimuli, with the first idiom always containing
a verb referring to a hand-action and the second idiom
containing either a hand-action verb or a verb referring to
a different-effector action. Imageability was hypothesized
to be a factor of importance. Following the logic of Paivio’s
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(1991) Dual Coding Theory, which states that language is
represented in two separate but strongly interconnected
systems - logogens (verbal) and imagens (non-verbal,
sensory) — it was supposed that highly imageable idioms
would be strongly represented in the sensory-motor system
(see also Boulenger etal., 2009) and would have a processing
advantage as well as being more likely to elicit stronger
motor activation effects. Participants had two different
tasks in two separate experiments: meaning verification
(indicating whether two idioms have the same meaning)
and familiarity verification (indicating whether both
idioms were familiar to them). In both experiments, highly
imageable idioms elicited significantly faster responses
(supporting the hypothesized processing advantage) as
well as a semantic interference effect. Low-imageability
idioms were influenced by the task and gave an opposite,
facilitation effect. That is, the same-effector idioms were
processed faster than different-effector idioms in the
familiarity verification task, but no significant effect was
found in the meaning verification task. Importantly,
experiments that reversed the idiom presentation order
so that a response was always given to a phrase involving
an action with the hand effector (Markova, 2011) failed
to reproduce the effects. Unpublished data from recent
research conducted by Gradinarova and Janyan (2011)
suggests that highly imageable idiomatic phrases presented
individually actually interfere with the hand movement
required for the response (pressing a button).

As in our 2011b study, the experiments presented
here implemented the semantic interference paradigm
and varied imageability as a factor possibly influencing
motor activation for idiomatic language. Additionally,
the methodological corrections from Markova (2011)
were incorporated. A familiarity verification task was
implemented to test the previously obtained facilitation
effects (in low-imageability idioms) versus inhibition effect
(in high-imageability idioms) and whether these effects
might have resulted from methodological faults. An SOA
manipulation was included so as to test for temporal effects.
A different task was also used in Experiment 2 in order to
preclude any effect resulting from the manual response
action interacting with the idiom processing. Our main
focus was on highly imageable idioms. We hypothesized
that: 1) highly imageable idioms would have a processing
advantage; 2) stimuli with higher imageability would elicit
stronger motor activation, i.e. there would be a difference
in reaction times (RTs) for same-effector versus different-
effector pairs of highly imageable idioms; 3) this difference
might be influenced by the temporal dynamics of activation,
though the exact pattern of the activation was hard to
predict given the scarce amount of previous research.

Method: Experiment 1.

Participants: 25 native Bulgarian speakers (18 females) par-
ticipated in the experiment (mean age=24.6, SD=4.6).
Stimuli and Design: A 2 (Effector Matching: Same vs.
Different) x 2 (Imageability: High vs. Low) X 2 (SOA:
2000 ms vs. 3000 ms) factorial design was used. The
stimuli were the same as in Experiment 2 in Gradinarova
and Janyan (2011b) but the order of presentation within

an idiom pair was reversed for methodological reasons (so
that the response would always follow an idiom containing
a HAND-action verb). Target stimuli consisted of 16 pairs
of high-imageability and 16 pairs of low-imageability
idioms, controlled for their familiarity, transparency and
length (see Table 1). All idioms had a similar syntactic
structure, consisting of a verb that referred to an action
performed with a specific effector (HAND, FOOT,
MOUTH) and a noun and/or prepositional phrase. The
second idiom in a pair always contained a HAND-action
verb. It was presented after a phrase with a verb referring
either to another HAND-action or to an action with
a different effector (see Figure 1). SOA was varied so
that after a 1500 ms presentation of the first idiom,
the interstimulus interval was either 500 ms or 1500 ms.
18 more pairs of Bulgarian idioms and 50 pairs containing
idioms translated from another language were used as
fillers.

High Imageability Low Imageability

Idiom 1 Idiom 2 Idiom 1 Idiom 2
Imag. 5.4(0.9) 5.7(0.5) 3.6(0.3) 3.6(0.4)
Famil. 6.2(0.4) 6.1(0.3) 6.0(0.7) 6.1(0.5)
Transp 5.0(0.6) 5.0(0.6) 4.9(0.8) 4.9(0.7)
N.words  3.0(1.0) 3.1(0.9) 3.1(1.1) 3.1(1.0)

Table 1. Means and standard deviations (SDs; in paren-

thesis) for characteristics of target idiom pairs.
Note. Imageability, familiarity, and transparency
represent a 7-point subjective rating (7 — the most
imageable, familiar, and transparent) based on pre-
tests conducted with native Bulgarian speakers;
N.words refers to idiom length measured in number
of words.

Procedure: Participants were asked to discriminate
between familiar and unfamiliar idioms. Two idioms
appeared one after another on the screen. Participants
were instructed to give a “YES” response if BOTH of these
expressions were familiar to them, and a “NO” response if
ANY (either or both) of the idioms were unfamiliar to them.
The task was implemented in order to engage the partic-
ipants in carefully reading and trying to understand
the stimuli. Motor activation was expected to occur
automatically with the processing of the linguistic stimuli
and to a different degree depending on the characteristics
of these stimuli.* All fillers required a “NO” response and all
“NO” responses to target (familiar) stimuli were considered
erroneous (erroneous responses included errors, in which
participants accidentally indicated that they did not know
an idiom that was actually familiar to them, as well as cases
in which the target stimuli were unfamiliar to the partic-
ipants and were therefore not analyzed, since the focus
of the present study is on familiar idioms. Only “YES”
responses were analyzed. Four lists were devised in order to

1 Unpublished research by Gradinarova and Janyan (2011) suggests

that the effects elicited when implementing the familiarity judgment
task cannot be explained merely by lexical retrieval processes. The pro-
cessing of the HAND-action verb in the stimuli seemed to interact with
the hand-action (pressing a button) required for the response, indicating
involvement of motor activation in language processing.
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+ IDIOM 1 ISl

IDIOM 2

1000 ms 1500 ms 500 ms/1500 ms

SOA

IDIOM 1:

zabarkvam kasha
Literally: stir up a gruel
Meaning: create a mess,

muddle things up

hvashtam se za dumite
Literally: hold on to the words
Meaning: pay too much attention

to something said incidentally

izpliuvam kamacheto
Literally: spit out the stone
Meaning: finally say something

that one was reluctant to say

IDIOM 2:
Same Effector, High imageability
podavam raka
extend your hand to someone

help someone

Same Effector, Low imageability
nalivam um v glavata
pour brains into the head

teach or advise someone

Different Effector, High imageability
zapretvam rakavi
roll up one’s sleeves

prepare for hard work

1T w

Figure 1. Procedure
and example stimuli for
Experiments 1 and 2.

counterbalance the Effector-Matching and SOA conditions
across idioms. Each participant saw each target idiom only
once, as the idioms were randomly assigned to one of the
four lists. The stimuli presentation was pseudorandomized,
so that the same condition did not appear in more than
three consecutive trials.

Participants were given written and oral instructions,
after which they went through a short practice session.
Each trial started with a fixation cross (“+”) for 1000 ms,
followed by an idiom, which stayed on the screen for
1500 ms, followed by a blank screen for either 1500 ms
or 500 ms (depending on the SOA condition), and then
by another idiom, which stayed on the screen for 4000 ms
or until a response was given. The inter-trial interval
was 1500 ms. E-Prime software (Schneider, Eschman, &
Zuccolotto, 2002) was used to present the stimuli and
record the response accuracy and RT.

Results: Experiment 1

Prior to the analysis', erroneous responses (7.1%) and
response times lying more than + 2.5 standard devia-
tions from the mean per condition (2.1%) were excluded.

1 Although there was not an equal amount of subject data per list we re-
port data of all 25 participants. Data of 24 participants were analyzed and
the results were of no difference from the 25 subject data. Due to space
restriction we report only one analysis.

A 2 (Effector Matching: Same vs. Different) x 2 (Imageabil-
ity: High vs. Low) x 2 (SOA: 3000 ms vs. 2000 ms) repeated
measures ANOVA was performed for subject and item
means. Table 2 presents the means and standard deviations
for each condition.

The analysis revealed a significant main effect
of Imageability in subject and item means (F (1,24)=16.59,
p=.00, n’=.41; F(1,26)=5.21, p=.03, n *=.17). Response
times to high-imageability idioms were faster than
for low-imageability idioms (see Table 2). This main
effect confirms the results of Gradinarova and Janyan
(2011a, 2011b), who reported faster response times for
high-imageability idioms than for low-imageability idioms.
In addition, a marginal effect of SOA in both subject and
item means was revealed (F(1,24)=3.62, p=.07, qp2=.13;
F(1,26)=4.13, p=.05, n ’=.14), suggesting that subjects were
slower in the 3000 ms SOA condition than in the 2000 ms
SOA condition. A marginal interaction between Effector
Matching and SOA was also found (F (1,24)=3.30, p=.08,
qp2=.12; F(1,26)=4.03, p=.06, np2=.13). The Fischer LSD
post-hoc test showed that at SOA 3000 ms, same-effector
idioms were processed significantly slower than at SOA
2000 ms (p=.01).
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. High Low

SOA Matching Imageability Imageability

Diff. 1357 (275) 1456 (330)
2000

Same 1268 (255) 1428 (291)

Diff. 1375 (322) 1458 (251)
3000

Same 1444 (358) 1561 (334)

Table 2. Experiment 1. Mean response times (in ms) and

SDs (in parenthesis) for each condition, subject
means.

As a whole, Experiment 1 did not produce any
convincing evidence for effector-specific motor activation
in both types of idioms, although the marginal interaction
between Effector Matching and SOA did suggested
an inhibition effect at a later time window for phrases
sharing the same effector. However, a possible interaction
between the manual response movement and the processing
of the idioms might have masked any effects. Therefore,
Experiment 2 was designed to preclude any interaction
of that kind, by changing the response mode from manual
to oral.

Method: Experiment 2

Participants: 20 native Bulgarian speakers (11 females) par-
ticipated in the experiment (mean age=_8.1, SD=7.1).

Stimuli and Design: The stimuli and design were
identical to Experiment 1.

Procedure: The same as in Experiment 1, the only
difference being that responses were oral (“Yes”/”No”). A
serial response button box recorded voice onset RT through
a microphone.

Results: Experiment 2

Prior to the analysis, erroneous responses (7.7%) and
response times lying more than * 2.5 standard devia-
tions from the mean per condition (2.3%) were excluded.
A repeated measures ANOVA was performed for subject
and item means (see Table 3 for means and SDs for each
condition).

As with Experiment 1, the analysis revealed
a significant main effect of Imageability in subject means
but not in item means (F(1,19)=20.66, p=.00, qp2=.52;
F(1,30)=2.93, p=.1). The main effect of SOA was also
significant both in subject means and in item means
(F(1,19)=6.17, p=.03, ‘qP2=.25; F(1,30)=17.76, p=.00,
1 ?=.37). More importantly, two two-way interactions were
obtained between Effector Matching and Imageability
(F(1,19)=7.83, p=02, n?=29 F(1,30)=458, p=.04,
n,’=-13) and between SOA and Imageability in item
means only (F(1,19)=1.42, p=.2; F(1,30)=4.78, p=.04,
n,’=-14). Most crucially, there was a significant three-way
interaction (F(1,19)=8.18, p=.02, np2=.30; F(1,30)=5.17,
p=.03, n ’=.15), plotted in Figure 2. Fischer’s LSD post-hoc
test revealed a significant difference between the Effector
Matching conditions for high-imageability idioms in the

3000 ms SOA condition (p<.05) both in subject and in item
means, suggesting a facilitation effect for highly imageable
idioms sharing a same-effector verb for 3000 ms only.

Thus, the results from Experiment 2 suggested
that: (i) participants were slower after a longer SOA; (ii)
Imageability and Effector matching interacted, indicating
that highly imageable idioms might trigger a stronger
motor simulation; (iii) SOA interacted with the other
factors, supporting the hypothesis that the temporal
unfolding of activation is important, and more specif-
ically, that at a later stage and for highly imageable idioms,
features activated by the first expression in a pair facilitate
the processing of the second idiom. Low imageability
idioms remained indifferent to the experimental manipu-
lations. Since our focus was on highly imageable idioms
as bearing more potential for revealing motor activation
we exclude the null results of low imageability idiom from
further discussion.

. High Low

SOA Matching Imageability Imageability

Diff. 1261 (256) 1436 (373)
2000

Same 1254 (257) 1382 (309)

Diff. 1436 (316) 1406 (292)
3000

Same 1308 (293) 1486 (319)

Table 3. Experiment 2. Mean response times (in ms) and

SDs (in parenthesis) for each condition, subject
means.

Conclusion

The comparatively new concept of embodied cognition pro-
vides a theoretical framework for the interaction of high-
and low-level processes. It links personal experience, senso-
rimotor processes and cognitive processes such as language
comprehension. The theory claims that language process-
ing recruits the same sensorimotor areas needed for action
execution or interaction with objects to which the words
refer One of the strongest claims of embodiment cogni-
tion refers to the embodiment of abstract language. Experi-
mental data on the link between motor representation and
abstract, idiomatic language are scarce and inconclusive.
The current experiments aimed to explore a possible
motor activation in the processing of idioms by using
the semantic interference paradigm (Bergen et al.,, 2010).
Another aim of the study was to trace the time needed for
capturing the motor activation. Both experiments used
the same paradigm and the same target stimuli. Two idioms
were presented to the participants that contained verbs for
actions performed with a particular effector (hand, foot,
mouth). The first idiom either shared the same effector
as the second one (hand) or did not. Based on previous
rating studies the stimuli were evenly divided into pairs
of idioms with either high or low imageability. Two SOAs
were used: 2000 ms or 3000 ms. We hypothesized that
there would be a significant difference between the RTs if
idioms activated the same motor circuit in comparison with
the motor circuits responsible for different effectors. Based
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Figure 2. Effector Match-
1100 . i ing by Imageability by
High Im. Low Im. High Im. Low Im. SOA, item means (vertical
SOA: 2000 ms SOA: 3000 ms bars denote 0.95 confi-
dence intervals). * p<0.05.

on our previous research (Gradinarova & Janyan, 2011a;
2011b), a processing advantage as well as an interference
effect were expected to appear for highly imageable idioms.
However, we had no specific prediction concerning motor
activation timing due to the fact that the variety of previous
research mentioned in the introduction has not yet led
to the formulation of a systematic and clear principle
describing the influence of time. We did hypothesize
that the activation and integration processes would be
influenced by the time given for their unfolding.

In keeping with Paivios (1991) Dual Coding Theory
and in accordance with various imagery data (Kosslyn et
al. 2001; Kosslyn, 2005), we found a processing advantage
for highly imageable idioms which are presumably
well-represented not only in a verbal system but also
in the sensory-motor system (Boulenger et al., 2009). In
Experiment 1, any effects of the activation of overlapping
motor circuitry might have been masked by the hand motor
task. In Gradinarova and Janyan (2011b) an inhibition effect
was observed for highly imageable idioms. The response
was made by pressing a button following either an idiom
containing a HAND-action verb or an idiom containing
a FOOT-/MOUTH-action verb and thus the inhibition
might have been due to competition between the motor
activation triggered by the HAND-action idiom and
the HAND-action response. Similarly, the current study’s
Experiment 1 revealed a tendency toward inhibition when
same-effector idioms were presented with an SOA of 3000
ms. Experiment 2 excluded the possibility of inhibition
by introducing an oral response. Facilitation was then
observed at a later time window. The facilitation effect
(RT difference between the same and different effector
conditions) was valid for highly imageable idioms only.
It might be that, given enough time to unfold, the motor
activation from the first phrase facilitated the processing

of the second. This might be explained in terms of better
integration given a greater time difference between
the stimuli, a hypothesis that would be in keeping with
the TEC (Hommel et al.,, 2001). In terms of the TEC,
the observed facilitation may reflect activation of all action-
relevant features during the processing of both idioms.
The TEC would predict that the facilitation effect could
be reversed into inhibition at an even later stage, when
the features activated by the first idiom would be integrated
and the features activated by the second idiom would
enter into competition within the same circuitry. The lack
of an earlier effect could be a result of a slower activation
of motor features in the idiomatic phrases. However,
when a HAND-response was required, in addition to
the two idiomatic phrases, which already had integrated
features, response would interfere strongly with the two
previous activations of the hand circuitry and would
result in inhibition. This could account for the presence
of inhibition rather than facilitation with the manual
response. An additional possibility is that it is generally
more difficult for motor activations accompanying actual
manual responses to be integrated with motor activations
from language processing. Thus, the present study suggests
that researchers should be careful when implementing
a motor task in experiments in the grounded cognition
paradigm.

An alternative explanation for the facilitation effect
could be that it was due to pure lexical associations between
words that share the same effector. That is, the verb stir
embedded in an idiom would spread the activation over
the lexico-semantic system and activate all lexically
associated words extend being among them. Then, given
time, lexical associations might have been triggered resulting
in faster recognition of extend within an idiom and, hence,
overall processing facilitation compared to the different
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effector condition. There are observations, however,
that speak against such an interpretation. First, a lexical
association effect would be obtained in low imageability
idiom processing, too; this is not the case. Second, it is not
clear why a lexical association effect would disappear if
a manual response was required. An interaction of motor
activations could, however, account for this sort of result.

Further research is needed to resolve the questions
raised by the current study. The differences between
the results of the two experiments presented here
suggest that the processes of motor activation and motor
integration might be complicated and dependent on
a variety of factors, such as time, word properties such
as imageability, and the nature of the task implemented.
Special attention should also be devoted to the methodology
used in experiments in this field, as demonstrated by the
consequences of implementing an interfering motor task,
as well as differences in the order of stimuli presentation.
To conclude, besides methodological issues, the studies
provided some initial evidence for the timeline of the
grounding of idiomatic language and of sensorimotor
involvement in abstract idiomatic language processing that
can be captured by response times.
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PacTaHyTh BpeMs M aTh BOIIO
BOOOpa KeHUIO: BIMSTHIIE
HPEeICTAaBUMOCTH M JOCTYITHOTO
BpeMeHHU Ha cnennpnIecKyro
MOTOPHYIO AKTHBAaI VIO

IpU BOCHPUATUI UTVIOM

Il'anuna I'pagunaposa
VlccnemoBaTennbckuil eHTp KOTHUTUBHON HayKM, GaKy/IbTeT KOTHUTUBHON HayKM M IICUXOJIOTHUM,
Hossrit bonrapckmit yausepcnret, Codus, bonrapua

Iletap KanueB
VlccnemoBaTennbckuil eHTp KOTHUTUBHON HayKM, (aKy/IbTeT KOTHUTUBHON HayKM M IICUXOJIOTHM,
Hossrit bonrapckmit yausepcnret, Codus, bonrapua

Apmuna [I>xaHAH
VlccnemoBaTennbckuil eHTp KOTHUTUBHON HayKM, (aKy/IbTeT KOTHUTUBHON HAyKM M IICUXOJIOTHM,
Hossrit bonrapckmit yausepcnret, Codus, bonrapus; ToMmcknit rocynapcTBeHHBLI yHUBepcuTeT, ToMck, Poccus

Annotanus. Bonmbiioit ¢pakTdecKuit MaTepya yKasblBaeT Ha TO, YTO MHOTE ACIIEKThI [I03HAHN, B TOM YIC/IE SI3bIK U pedb,
TECHO CBfI3aHBI C CEHCOMOTOPHBIM OIIBITOM Pas/IMYHbIX MOJA/IBHOCTEN, «<yKOPEHEHbI» B HeM. B 3Toil CBs3su MHTepecHa elie
cmabo paspaboTaHHas MUHNSA UCCIEHOBAHNMIL, IOCBAIIEHHAsS IOMCKY aKTUBAL[UI CEHCOMOTOPHBIX 30H MO3Ta Ipy 06paboTke
HepeHOCHbIX 3HaYeHMil. MBI IpOBe/y Ba 9KCIIEPUMEHTA AJIsI OTBETA Ha CJIEAYIOLIIe BOIIPOCHL: BO-IIEPBBIX, BOSMOXHO JII
06GHAPY>XUTb CBUJETENBCTBA CIIeLU(UIECKOI A/ YIOMUHAEMOro 3¢ (eKTopa MOTOPHOI aKTUBALMY IPU 06pabOTKe UAMOM;
BO-BTOPBIX, €C/IM 9TO BO3MOXXHO, TO KaKoBa OyfeT AMHAMMKA TAKOIl aKTUBALIMY, KaK OHA OyIeT pa3BopaunMBaThCsl BO Bpe-
MeHI? MBI IPeAIIONIOXIIH, YTO UANOMBI C BBICOKOI MPEACTaBUMOCTBIO MMEIOT 60JIee BBIP)KEHHbIE PEIPe3eHTAINN B pas-
HBIX MOJA/TIbHOCTSIX U, CIeOBATENIbHO, OyNyT ObICTpee 06pabaTeIBaThCs, U IIPU UX BOCIPUATIN C GOJIbLIElT BEPOSTHOCTHIO
MO>XHO Oy/ieT HOYYUTDb CBUETEIbCTBO AKTUBALMM B MOTOPHOIT KOpe. MBI Tak>Ke MPEIIONONKIIN, YTO Ha XapaKTePUCTUKN
orBeta OymeT BAMATH AINTEIBbHOCTb MHTEPBATIOB MEXAY IIOC/IEOBATENbHBIM IPENbSIBICHIEM [BYX CTUMY/IOB-UAIOM,
IOCKO/IbKY TpefyeTcsi BpeMsl Ha pa3BOpauMBaHMeE CIOKHBIX IIPOLIECCOB PEKOHCTPYKLMM, BOBIEKAOLINX [BUTATEIbHYIO
cepy B BocpusTHe peunt (MOTOPHYIO CUMY/LALNIO), 2 B CIy4ae COCYLIECTBOBAHNS [BYX IPOTUBOIIOTIOXHBIX TeHAEHI[MIT
aKTMBALMY — HA X MHTETPALNIO. VICIIBITYeMble IPOCMATPUBAIN IAPBL U3 ABYX IIOC/IEAOBATEIBHO [IPEFbsIB/IsIEMbIX MIANOM
¥ JO/DKHBI OBUIN OIIPENeNuTh, 3HAKOMBI /I UM 06a IIPOYNTAHHBIX BBIPOKEHNUs. B akcnepuMenTe 1 OTBET OCYILIECTBILA/ICA
IyTeM HaXaTysi Ha KHOIKY ¥ TAKUM 06pa3oM BOBJIEKAI ABIDKEHMS PYK. B akciepuMenTe 2 OTBET ObII yCTHBIM. PesybraTsl
0601X 9KCIIEPUMEHTOB IPOJEMOHCTPUPOBATIN HoTIee OBICTPYI0 06PaOOTKY MAMOM C BHICOKOI IPEICTABUMOCTBIO, 4eM C HU3-
KOI1, YTO YKa3bIBaeT Ha IIPEUMYILECTBO B 06paboTKe, CBA3aHHOE C MPEACTABUMOCTBIO0. UTO ellje BaxKHee, B 9KCIEPUMEHTe 2
Ob1710 06HAPYKEHO B3aMMOJEIICTBIE TPETHETO MOPSIAKa MEXAY (paKTOpaMu: Py aCMHXPOHNUM BKIIOYeHNsI CTUMY/IOB B 3000
MC Hab/II0aI0Ch YCKOpeHue 06paboTKY BBICOKO IMIPECTABYMbIX UAVOM B YCIIOBUM COBIIAIeHNsT YIOMUHAEMOTo 3¢ dekTopa
B ABYX CTUMYJ/IaX [I0 CPAaBHEHMIO C YCTIOBYEM, Ifie yIOMUHaeMble 3¢ eKTOpbI pasnindaanch. [JaHHbI pe3yIbTaT CBULETENb-
CTBYeT B I10/Ib3Y IPEATIONIOXEHNS, YTO Pa3BOPAUYMBAHIE MOTOPHOI CUMY/IALIUY MOXKET 3aHUMATh 3HAYUTETbHOE BPEML.

KonrakrHasa madopmanusa: lammua [pagnuaposa, ggradinarova@nbu.bg, Apmuna [Ixanas, ajanyan@cogs.nbu.bg, Hobrit
Bonrapcknit yausepcnret, 1618, Codust, Boarapus, 6ynssap MonTeBupeo, 21, oduc 401.
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Bnusuue A3bIKOBBIX
CTYIMY/IOB Ha BEPTHUKA/IbHOE
cMellleHMe BHUMaHU

Anexkcen A. MukianeBCKUI

ToMcKknmit ToCyfapCTBEHHBIN YHUBEPCUTET

Oxkcana B. Ilaperopoauena

ToMcKknmit ToCyfapCTBEHHBIN YHUBEPCUTET

Annoranus. Llens faHHO paboThl — IPOBEPUTH HA PYCCKOM MaTepuajie TUIoTesy Dudschig et al. (2012) o Tom, uto mpmn
06paboTKe A3BIKOBBIX CTUMY/IOB (€3 HEIIOCPENCTBEHHOTO IPOCTPAHCTBEHHOTO 3HAUeHNsI (HAIIPUMED, CONHYe, Mpasa) Ipo-
VICXOIOMT CMellleHVe BHUMAHNUA B TOM HallpaBJIeHVM, Ifie HaXO#uTcA pedepeHT c1oBa (Tak, ecmu AeMOHCTPUPYETCA CTIOBO
CONHYe, TO BHUMaHIe 4eJIOBeKa CMeI[aeTCA BBEPX B €ro IepLEeNTUBHOM I0/e). B IByX MpOBeIeHHBIX [/I1 3TOr0 SKCIepH-
MEHTaX TAK)Xe VCIIO/Ib30BA/ICS PA3HBI TUII 3afa4, YTOODI IOHSTh, BIMET JIM THUII 33l /I UCIIBITYeMBIX Ha 3¢ deKTsL,
IpOU3BOAMMbIE OMMCAHHBIMY CTUMYTaMu (3 dekT ycumenus, win ¢acumuranny, vs. ¢ ekt unrepdepenrun). [Tepssiit
9KCIIEPMMEHT [0Ka3al OTCYTCTBUE 3HAYMMOIO B3aMMOJECTBI (PAaKTOPOB TUIMYIHOIN JTOKanu3annu pedepeHTa cIoBa u
PacIonoXXeHns BU3YalIbHbIX 00 BEKTOB, KOTOPBIE PN bsABIAIOTCS BC/IET, 3a 9TUM C/IOBOM B XOfie 9KCIIepUMeHTa. Bropoit akc-
HepUMeHT 0OHAPyX1BaeT 3HAYMMOe B3aMMOJEIICTBIE MeX/Y (paKkTopamMu, HO BMECTO OXXMIAeMOT0 NHTep(ePeHIINOHHOTO
addekra nonyden adpdexT ycunennus, unn acumurannm.
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BBenenne

Vpest 0 TOM, 4TO IIPOLeCC IOHMMAHMS sI3bIKA TECHO CBSI3aH
C MOTOPHBIM, II€PLIEITUBHBIM, COLUAIBHBIM OIIBITOM Ye/I0-
BeKka paspabaTbiBazach PSAOM MCCIefoBaTeNell B 06ma-
CTM KOTHUTMBHOI MuHrBuCTUKM U ncuxonorun (Lakoff,
Johnson, 1999; Varela, Thompson, Rosch, 1991; Barsalou,
2008; Zwaan, Madden, 2005). ITpu BocpuATUN ¥ IOHM-
MaHUU C/IOB OIIBIT, KOTOPBIIT ObUI CBSI3aH C 9TUM CIOBOM,
aKTUBUPYETCs, MPOUCXORUT TaK Has3blBaeMas CUMYJIs-
tust (mental simulation) curyaunu nin obbvekra. Bsaumo-
CBA3Db SI3BIKA U IIPOCTPAHCTBEHHOI OPMEHTUPOBKIU HEOH-
HOKPAaTHO CTaHOBWUJIACh MPEEMETOM IKCIEePUMEHTaIbHBIX
MICC/IEJOBAHMIAL. 3a4acTyI0 SKCIIEPUMEHTBI B 3TOJ 06/1acTH
VICCTIE[IOBAHNA CBA3aHBI IMEHHO CO CJIOBAaMM VIV IIPeJIo-
JKEHUAMH C NPOCTPAHCTBEHHOI ceMaHTuKo. IIpenmona-

FaeTcsi, YTO TPV BOCHPUSATUY «IIPOCTPAHCTBEHHBIX» C/IOB
WIN TPeNIOXEeHNIT aKTUBUPYIOTCS Te )Ke MO3TOBbIE IIPO-
1[ECChL, KaK eC/y ObI COOBITHSI IPOVCXONVIIN PEANbHO.

Taxk, HaIpuMep, ecu peGeHOK CBIIUT Ppasy «Hmuya
7lemum 6 Hebe», OH HEOCO3HAHHO MOJHVMAeT TO/OBY, KaK
OB cTapasiCh HAITH 3TOT OO6BEKT. ITO OTCHUIAET K TEOPUN
O 3€pKaJIbHbIX HEWpPOHAX, COINACHO KOTOPOM Npu [eli-
CTBUU ¥ HAOMIONEHNM 32 9TUM [JeIICTBIEM PabOTAIOT OTHU
Te )Ke HellPOHBI, KOTOPbIe IOy 4TI Ha3BaHIIe 3ePKATIbHbIX
(Puniionartu, Ceneranbs, 2012).

OKCIepUMeHTa/IbHble MCCIeNOBaHUs B 9TOI 06Na-
CTH 7exar B cepe MOUCKA U M3yIeHNS ABYX 3(PeKTOB:
agppexmos ycunenus, pacunumavuy (compatibility effects)
u unmepdepenyuonHvix adpexmos (interferential effects).
Kak mpaBuio, mapamtenbHo ¢ 06paboTkoit cTumyna (Tek-
CTa, C/I0BA, M300PaXEHNs) WUCIBITYeMBIM IpearaeTcs
pellieHIe HEKOTOPOIT 3afaun (COBEPIIUTD OIpefeeHHOe
ABIDKEHNUE PYKOII VTN PEIINTD 3a4ady Ha KaTeropyusaluio,
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Hampumep, M300pakeHWs; 0630p 3TUX IKCIEPUMEHTOB
MOXXHO HaliTU B cTatbe Zwaan, Madden (2005)). IIpu sTom
u3MepseTca BpeMsA peaKIul, TaK KaK IIPeAIIoNaraeTcs, 4To
HOHVMaHMe A3bIKOBBIX eIVHULI, UMEIOLINX B CBOEII CeMaH-
THKE IIPOCTPAHCTBEHHBINI KOMIIOHEHT, 3aIlyCKaeT IIpo-
IlecChl MOZEMMPOBAHNUA OIpeNleJIeHHBIX IIPOCTPAHCTBEH-
HBIX OoTHouIeHMit. CllefoBaTe/NbHO, 3TU IPOLecchl OyAyT
B/IVSITH Ha BpeMsi BBIIIOTHEHVsSI 3aJaHust, 6O MOfroTaB-
JIMBasA VICHBITYeMOTO K BOCIIPUATHUIO IIOCTEAYIOMIEro CTH-
MyJIa YUV BBIIIOJIHEHUIO 3aja4M (U TOIZa BpeMs peaKIun
YMeHbIIAeTCs), 160 OmpefeeHHbIM 00pa3oM KOHQINK-
Tysd ¢ 3ajjadell WIM IOCTeRYIOMUM CTUMYIOM (U TOTrna
BBITIIOJIHEHNE 3a/ja4 IOTpeOyeT CPaBHUTENBHO GOIbLINX
YCUJINIA, YTO IPOABUTCA B YBeIMIEHNN BpeMeHY PeaKIi).

AddexT ycmnennsd, nmm GacyINTanN, IPOABIATCA
B YMEHbBIIIEHNY BpeMeH! peaKIVi, B IPOTUBOIIONIOXHOCTD
uHTepepeHNOHHBIM 3¢ deKTaM, KOTOPbIe 3aK/TI0YAI0TCS
B YBe/IMYeHNU BpeMeHM peakuyu. VccinemoBaHus MHTEp-
¢bepeHIVOHHBIX 9(D(HEKTOB OMMPAIOTCS HA IpPeACTaBIIe-
HIIe O TOM, YTO 3a IIOHMMaHUe OfHUX U TeX >Ke CMBIC/IOB
(HampyMep, IPOCTPaHCTBEHHBIX) OTBEYAIOT OHU I Te JKe
TPYIIIBl HEIPOHOB, HE3aBMCUMO OT TOTO, BBIPA)KEHBI 3TU
CMBIC/TBI BepOaibHO Uy BusyanbHO. C1efoBaTeIbHO, eCi
«3aHSATb» COOTBETCTBYIOLIVE TPYNIBI HEPOHOB 06pa-
60TKOIT MHOPMALINY, MIPENTOKEHHOI B OTHOI CUCTEMe
(nmampumep, BepbanbHOIL), TO OXHOBPEMEHHOE pelleHIe
3ajaun, Tpe6y10Lue171 Y4acTHsA TOM >Ke TPYIIIbl HEIPOHOB,
HO IIpe[iCTaB/ICHHON B IPYTOJi cucTeMe (HampyuMep, BU3y-
anmpHOI) 6ymer 3amenmeno (Richardson, Spivey, Barsalou,
McRaec, 2003).

Jlo cux mop He cOBCeM SCHO, NIPY KaKUX YC/IOBUAX
HpPOABIAIOTCA 9TU pasHble 3G eKThl, XOTA HEKOTOpbIe
TUIIOTe3bl HacYeT IPUYMHBI IOSAB/ICHUA IIPOTHBOIIONIOXK-
HbIX 9(dexToB yxe BoiBuramnch (Dudschig, Souman,
Lachmair, de la Vega, Kaup, 2012). Tak unu nHade, 06Hapy-
JKeHHble 3P EKTDI IPU BOCIPUATUN A3bIKOBBIX CTHMY/IOB
OpuOMOKAIOT HAC K [TOHMMAHUIO TOTO, KaK IIPOMCXOLUT
06paboTKa sI3BIKA.

Korna peus upeT 0 IpoCTPaHCTBEHHBIX OTHOIICHUAX
U UX OTPAXEHUM B A3BIKE, TO MOXKHO BBIJE/IUTD TPU Pa3-
JMYHBIX cucTeMbl koopamHat. M.K. Tumodeesa ommcor-
BaeT 3TU CUCTeMBI CIeAyoLM obpasom: «I) ommocu-
menvHAA, 0A3UPYIOULAACA HA MoUuKe 3PeHU yHaCHMHUKA
cumyavuy; 2) abcomomuas, 6a3upyouascsa Ha xapaxme-
pucmuxax okpyxceHus (06biuHO IMO HANpABeHUe 2PaBU-
mayuu); 3) eHympenHss, 6asupyrowascs Ha npedonpede-
JIEHHDIX C601CMBax 00DeKMo68 BHYMPU PACCMAMPUBAEMOLL
cumyayuu» (Tumodeesa, 2010, c. 58).

B HameMm wuccremoBaHMM MBI ONUPANINCh KaK Ha
paboTel o M3ydeHnto apdexra dacuanTanUM, TaK U Ha
uccnenoBanus 3¢pQexkToB uHTephepeHUNN. 3a4acTyio
B JCCIeJOBaHMAX B KauecTBe CTUMY/IOB MUCIIONb3YIOTCA
IpeJIOKeHNs, ONNCBHIBAIOIIME Kakoe-MMbo IpOCTpaH-
cTBeHHOe ferictBre. OObeKTOM BHUMAHMA B TaHHOI CTa-
Thbe CJTy)KaT He IPeIJIOKeHN , a CTI0Ba.

ITH c/I0Ba He UMEIOT HeIIOCPENICTBEHHOTO IIPOCTPaH-
CTBEHHOI'O 3HAYeH)A, HO MX pedepeHTHl, KaK IPaBUIIO,
HAXOfAATCSL B OKPY’KalollleM IIPOCTPAHCTBe /MO0 BBEPXY,
mmb0 BHM3Y, TO €CTb MMEIT TUINYHYIO JOKA/TN3ALUI0
B IPOCTPAHCTBE (He60, 3eMist, nmuyd, 60MUHOK).

ITpennoxeHns, 49acTO UCIONb3yeMble B PA3HBIX 9KC-
HePUMEHTAX, OIMCHIBAIOT PACIIONOXEHMEe B MPOCTpPaH-
CTBe M/IU yKa3bIBAIOT Ha JIEVICTBUE, CBSA3aHHOE C IepeBU-
JKeHNeM/IlepeMellleHreM B IpocTpaHcTBe («KHuea ynana
co crmona. CadosHux nocmompern Ha opna 6 Hebe»). CroBa,
BBIOpAHHbIE HAMY B KaueCTBe 9KCIIEPUMEHTAaIbHOTO MaTe-
puana, BO-IEPBBIX, HANPSIMYIO He OMUCHIBAIOT MEPEfBI-
JKEHMe IIN TIONOXKeHMe B IIPOCTPAHCTBE, BO-BTOPBIX,
HOSIB/LIIOTCS Tepef pecIIoHeHTOM 6e3 KoHTeKcTa. Takum
o6pasom, 06Hapy>xeHNUe KaKuX-1u60 3¢ deKkToB Ha IOf06-
HOM CTUMY/IbHOM MaTrepuajie CBUJETENbCTBYET B IIOIB3Y
TEOPUN O «BOIUIOILIEHHOCTV» CO3HAHMSA, JaBas HaM BO3-
MOXXHOCTb HpUOIM3UTHCS K MMOHMMAHUIO KOTHUTHBHBIX
HPOLeCCOB mpu 06paboTKe A3bIKA.

STy coBa — Ha3BaHMs 06BEKTOB C TUINIHOI JIOKa-
Nu3anyeil B IPOCTPAHCTBE — B AHIVIOSIBBIYHBIX MCCIEHO-
BaHMAX MOMYYM/IN YCTIOBHOE HasdBaHme object words. JlaH-
HbIIT TepMUH CUHOHUMMYEH, KaK HaM IpPefCTaB/IfeTCs,
HOHATHUIO Ile/ieBOro obbekTa (target), To ecTp 0OBeKTa,
KOTOPBIII IIPeA/IaraeTcs PeCHOHAEHTY [/ JIOKaIM3aIun
B IIPOCTpAHCTBe OTHOCUTeNbHO opueHTtupa (landmark).
B paccmarpuBaeMbIx HIDKe 9KCIIEPUMEHTAX OPUEHTUPOM
CIIyXKUT CaMO IIePLeITUBHOE II0JIe UCIIBITYEMOTO 1 06/1acTh
9KpaHa MOHNTOpa (TO eCTb UCIOIb3YeTC OTHOCUTE/IbHAA
CUCTeMa KOOPAMHAT), a MOZIeNMPOBaHIe IPOCTPAHCTBEH-
HBIX OTHOIIEHUIT IIPOUCXOFUT 6e3 CO3HATEeNbHBIX YCHUIMIL
UCIBITYeMOro (HEIpOM3BOIBHO, B IpOLiecce MOHMMAHNS
cnosa). ITpu onmcaHNM 9KCIIePUMEHTOB MbI OyIeM ICIIOTIb-
30BaThb C/IOBOCOYETAHNUE HA36AHUE Uenes020 00vexma
B 3HAYEHUM (71080 C MUNUYHOLL 0Kanu3ayueti peepenma
8 NPOCMpPancmee 8 OMHOCUMENbHOL cucteme KOopOuHam
M B KadyecTBe a/lbTePHATMBBI aHIIUIICKOMY object word.
Mbl paccMarpuBaeM TONBKO Te 3KCIIEPUMEHTHI, B KOTO-
PbIX IPEIMETOM WU3YYEHUsI CIY>KUT BePTUKAIbHAS OpPU-
EHTMPOBKA B IIPOCTPAHCTBE (TO eCTh BCe HA3BAHU Liejie-
BBIX OOBEKTOB IPEAIIONATAIOT JIOKAIM3ALNIO pedepeHTa
B paMKaxX OIIO3NIUM «BEPX — HU3»; COOTBETCTBEHHO,
CTUMY/IbHbIE C/IOBA [IE/IATCS HA TaK HasbIBaeMble up-words
u down-words, To ecTb nMemoLIe pedepeHT B BepxHell Wi
HIDKHeIT 4aCTU 3PUTEIbHOTO IOJIs1 COOTBETCTBEHHO).

Sddext nnrepdepenium npu mpegbsBIeHNN Ha3Ba-
HMII [1e/IeBBIX 0O'bEKTOB U3YYA/ICS B CEPUY IKCIIEPUMEHTOB
(Estes, Verges, Barsalou, 2008). Ha3Banus neneBbx o0b-
eKTOB JIeMOHCTPUPOBAINCD B IIeHTPe SKPpaHa, IIOC/Ie 9ero
B BEpXHEN WIN B HVIDKHEN YaCTy SKPaHa MOABJIANCA BU3Y-
anbHbIT 00bekT (6ykBa X mmm O), OTHOCUTENIBHO KOTO-
POTO WCIBITYeMbIt [O/KEH ObUI BBIIOIHUTH 3afady Ha
KaTerOpMU3alIiIo, OTPearnpoBaB HaKaTHeM COOTBETCTBY-
fomlelf KaaBuiy Ha x1asuatype (X wmm O). B aTux skcme-
PUMMEHTAX CTUMY/IbHOE CZIOBO COIPOBOX/AIOCH APYTUM
C7I0BOM (M3 TOTO K€ CeMaHTMYECKOTO IOJIA), YTO JO/DKHO
OBLIO OTPAHNYNUTD KPYT BOCIPUHIMAEMbIX 3HAUEHUIT, KOH-
KPeTU3MPOBATh €ro. DKCIIePUMEHThl MOKa3aay Hanaudue
3HauMMoro sddexra unTepdepenun. Bpems peakiun,
3aTpadeHHOe Ha OOHAPyKeHMe U KATeTOPY3ALIIIO BU3yasIb-
HOTO OOBEKTa, YBEININBAETCS, €C/I Iepef 3TUM [JeMOH-
CTPUPOBATIOCh Ha3BaHME LIEJIEBOr0 00BEKTa C COOTBET-
CTBYIOIMM «HAIIPaB/IeHIeM» («BEPX» VIV «HU3»): TO €CTh
€C/IU OABJIATIOCH CTIOBO Hebo, a lajiee — BU3Ya/IbHBIIL CTH-
MY B BEpPXHell YaCTH 9KpaHa, TO BpeMs Ha KaTeropus3annio
3TOTO BU3Ya/lIbHOTO CTUMY/IA ObITIO GOIblIIe.
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Jpyroi SKCIEpUMEHT, IOCBALIEHHBI WM3Y4EHUIO
addekra acwmrauny, 6sU1 mpoefeH Dudschig et al.
(2012) Ha Marepmase HeMeLKOTo A3bIKa. CI0Ba-CTUMY/IbI
(na3BaHMs LiefleBbIX 0ObEKTOB) OBIIM OTOOpaHBI B XOfe
IpefBapUTe/IbHOIO TeCTUPOBAHMA IIPY IOMOIIY IIATH-
6aynpHoOI 1mKajbl JlaiikepTa, IO KOTOPOJ PeCIOHAEHTaM
IpefIarajgoch OLeHUTh IPOCTPAHCTBEHHYIO JIOKATN3AIIIO
TOTO WIM MHOTO 00beKTa. B xofe akcIieprMeHTa Ha dep-
HOM 3KpaHe IeMOHCTPMPOBAIOCD CJIOBO, U B 3TO e BpeMs
B BEPXHeIl U HIDKHE! 4acTy 9KpaHa OBUIM PACIIONOXKEHBI
IBa KBaipaTHBIX KOHTYpa (boxes). Korga cnoso ucuesaro,
OfIMH U3 KBaJPAaTOB OKPALINBAJICS B OebIil [[BeT («3aIon-
HSUJICS»), U 3a/ja4ell MCIBITYeMOro ObII0 HaXKaTh K/IABUILY
npobera Ha KIaBUAType, KaK TONBKO OH YBUFUT 3aKpa-
IIeHHBIN KBafIpaT. DKCIEPUMEHT IOATBEPAWI TUIIOTe3Y,
BBIIBUTAeMYIO JMICCIeOBaTe/IAMN: MCIbITyeMble JIeVICTBI-
TE/IbHO OBICTpee pearrpoBamy Ha CTUMYII, PaCIOTIOXKeH-
HBIVi B BEpXHEN MM HVYDKHEN YacTy MEPLENTUBHOTO MOJIA,
HOCTIe TOTO, KaK ObIIV IMOJTOTOBIEHBI K €T0 BOCIPUITUIO
CeMaHTHUKOII Ha3BaHNU Lie/IeBOro obbekTa. Vccmenosarenn
IpeAIIoaraloT, YTO MOJeNMpOBaHMe abCTPaKTHBIX pea-
it (kak, HaripuMmep, bor wiu JpABOMI) B IPOCTpaHCTBE
IPONCXOAUT TaK Ke, KaK KOHKPETHBIX, IIPY 3TOM aBTOPBI
CCBUTAIOTCS Ha PaboTy IO u3ydeHMIo 3pQPeKToB CMelle-
HMsI BHYMAHIS Ha IIPUMepe CIIOB ¢ abCTpakTHBIM pede-
pertoM (Chasteen, Burdzy, Pratt, 2010). Toit >xe rpymnmoir
uccnegosareneit (Dudschig, Souman, Lachmair, de la Vega,
Kaup, 2013) Ha MaTepuase HEMELKOTO 5A3bIKa OBLI IIPOBe-
IeH 3KCIIepMMEHT IO HMccrefoBaHmio a¢¢exra dacumu-
TalMM IpY HOMOIIY METOAVKY PerMCTpaluy HABVDKEHWI
rmas (eye-tracking). B maHHOM aKcIiepMMeHTe MCCIENo-
BaJIOCh BIIMAHNE A3BIKOBBIX CTHMMY/IOB Ha CKOPOCTb CaK-
Kazi. Hapagy co croBamu 1cHonb3oBamich Hecnosa (non-
words), TO eCTb npou3seonvHvle HAOOPbL 6YK6, He 3HAUUMbLE,
HO 8HewiHe noxoxue Ha c106a (B pacCMaTpUBaeMOil Cepun
9KCIIEPMMEHTOB B Ka4eCTBe HEC/IOB JICIIO/Ib30BA/INCh aHa-
TPaMMBI, COCTaB/eHHbIE M3 CJIOB, He BXOSILIMX B HaOOp
CTUMY/IOB). YYaCTHMKAM ObIIO IIPENTIOXKEHO BBIIOTHUTD
3ajiady Ha yekcndeckoe pemenne (lexical decision task), To
€CTb PEILINTB, SBJIsIETCS JIU IIOC/IEOBATENILHOCTD OYKB CII0-
BOM JaHHOTO f3bIKa WM HeT. B ToM ciydae, ecru B LieH-
Tpe 9KpaHa BOSHUKAJIO C/IOBO, UCIIBITYeMbIe JO/DKHbI ObIIN
HepeBeCcT! B3I BBepX (WIN BHM3'); eCymv XKe Iepesl HUMU
OBLTIO HECTIOBO, TO OHM JJO/DKHBI OBUIM IIOCMOTPETD B IPO-
TUBOIIONIOXHOM HampasneHuu. ViccnegmoBarenn o6Hapy-
KWWY 3HAYUMMYIO CBSI3b MEXJY CEeMaHTUKON Ha3BaHNA
I1e/IeBOr0 00beKTa ¥ CKOPOCTHIO CAKKAJL IIPY BBIIIOTHEHNUN
HOCTIeRYIOLIIelt 3aja4n: CKOPOCTb CaKKafj, Obl/a BBIIIe, eCTIN
UCIBITYeMOMY HY>KHO OBUIO COBEPLUINTb CAKKafy B TOM
)Ke HaIlpaB/IeHNU, Ife paclosaraiacsa pedepeHT HasBaHNA
LIe/IeBOT0 00'beKTa.

B menoM MOXXHO 3aMeTUTb, YTO IIPY CXOXKUX IIpolie-
Zypax 9KCIIepMMEHTATOPBI IIONTY4aloT pas3NJHbIe (U JaxKe
IPOTUBOIIONIOXKHO HAIpaB/eHHble) 3P PeKTbl. ITO 0ODsIC-
HAETCS TeM, YTO Pa3Hble TUIBI 3aflad II0-pasHOMY COOT-
HOCATCA C MOJeIMPYIOLIeil CeMaHTUKOI Ha3BaHWUI Lienle-
BBIX 00BEKTOB. B Tex ciyuasx, Korja 3agada OKasbIBaeTcs
JIETKOH (TO eCThb 3aK/II0YaeTCs B OOHApy)XeHUM 00beKTa),
Ha3BaHIEM 11€/IeBOr0 00bEKTa yKe IOATOTOBIEHO CMellje-
HIle BHMMAaHNA B COOTBETCTBYIOLIYIO CTOPOHY, I MCCTIeN0-
Barenp HabmonaeT a¢p¢exr dacumurannn. B Tex xe cy-
YasX, Ife UCIbITYeMOMY IIpefjlaraeTcsi pelleHue Ooyee

CTIOKHOM 3afiaum (Takoy, KaK Kareropmsaunys oODbeKTa)
B COOTBETCTBYIOLIEll 06/1aCTH MEPLENTUBHOTO IIOJIs, BO3-
HuKaeT 9¢ ekt mHTepepeHUNN: ABa MPOLEcca OXHO-
BPEMEHHO O0paIaloTcA K OFHMM U TeM >Ke Hel[pOHHBIM
CTpyKTypam.*

Llenbio 9KCIIEPUMEHTOB TaHHOTO MCCIeA0BAHMsI OBLTIO,
BO-IICPBBIX, IIPOBEPUTD, JEIICTBUTEIBHO JIM 3ajiada ABJIA-
eTCs1 ompefesIomyM GpakTopoM, CIIOCOOHBIM BBI3BATD TOT
win uHoit a¢¢pext. Kpome TOro, Mbl He BCTpedanu mopfob-
HBIX VICCTIENOBAHNI Ha PYCCKOM AA3BIKE, U IIO3TOMY BTOPOI
CBO€I1 3ajiadeil Mbl ONPENEe/VIN IIPOBEPKY pe3ynbTaToOB
9KCIIEPMMEHTOB, OIIMCAHHBIX BBIIIE, HA MaTepyaje pyc-
CKOTO A3BIKA.

Hamu 6bumu mpoBefeHbI [Ba 9KCIEPUMEHTA, ORUH
u3 KoTopsix moBropsi Dudschig et al. (2012) na pycckom
sA3bIKe, APYTOIL >Ke TpeOOBaI 3aauy Ha KaTeropusaLuio.

B mepBoM 9KCIlepuMeHTe, KaK M B SKCIIepMMEHTe
Dudschig et al. (2012), oxxupaetcs yBugets addext pacu-
JINTAlMH, TO €CTh MBI IIPeAIIONIaraeM, YT0 BpeMs peaKIun
Ha BU3yaJ/IbHbIE CTUMY/IbI OyfieT HIDKe, eCIM UX PacIono-
>KeHre OyIeT COBIAIATh C TUIMYHOI IOKanm3areit pede-
PEHTOB CJIOB.

Bo BTOpoM 9KCIlepyMeHTe MbI OXXMIaeM YBUAETb
s dexT MHTepPepeHI NI, eCM AeMICTBUTE/IbHO TUII 3a/ja-
HIA BIMACT Ha TUH 3¢ deKTa.

OT60p cTMMYIOB M IpeTecT

B o6onx akcrieprMeHTaxX MCIONB30BANICA OFUH U TOT XKe
Habop ctuMynoB. CTUMY/IbI 6bUIN OTOOPAHBI IIPY ITOMOLIN
cnosaps yactrotHocTH (JlsameBckas, llapos, 2009), a satem
HMpOLIY IpefBapUTe/IbHOE TECTUPOBaHMeE M0 1Kae Jlaii-
kepTa (kak B aKcrepuMenTe Dudschig et al,, 2012), comep-
’Kalel ceMb BO3MOXHBIX oreHOK. IllecTumecsat BocbMu
pecroHfieHTaM OBbIIO IPENIOXKEHO OLEHUTD C/I0BA, PYKO-
BOJICTBYACH CeyIoLleil MHCTpyKuyeli: «EcTb Takme npep-
MeTbI I SABJIEHUA B MMpPE, KOTOPbIe Mbl OKMTAeM YBUJETb
B IIPOCTpaHCTBe 16O HaBepxy, mnbo BHU3Y. Paconoxmnre
crefyromye Ca0Ba Io IIKajae oT 1 1o 7, rhe, Mo BaleMy
MHEHMIO, 1 — TIpeMeT pacIo/araeTcsi Ha CaMOM BEpXY,
2 — mpefMeT HAaXOLUTCA HaBEPXY, 3 — IpeAMeT Haxo-
IOMTCSL CKOpee BBEPXY, YeM BHU3Y, 4 — IIpeMeT Haxo-
IOMUTCSL HU BBEPXY, HM BHU3Y, UM TIOCEpeNNHe, 5 — IIpef-
MeT HaXOfUTCA CKOpee BHM3Y, 4YeM BBEPXY, 6 — IpefMeT
HaXOfUTCA BHU3Y, 7 — IpefMeT HaXOAUTCA B CAMOM HHU3Y.
Jlis1 Bartero yo6c¢TBa psAfOM HAXORUTCS IIKA/IA, IO KOTO-
poii BBl MOXeTe opueHTHpoBaThcA. Ilocraparitech mpo-
CTaB/ATD 3HAYEHM ITOCTIEI0OBATEeNIbHO, He MCIIPAB/IAA I He
BO3BpALIAsACh». PAOM co cTuMynamu ObIIa IpefcTaBIeHa
BepPTMKA/IbHAs 1LIKaJla, KOTOpPas MO3BOJIA/NA MICIBITYyeMbIM
3PUTENbHO IPEICTABUTD IPOCTPAaHCTBEHHbIE OTHOIIEHM .

ITockonbKy M3Ha4Ya/JbHO ObIIO OTOOpPaHO 6oONbINOE
KO/MN4IeCTBO CI0B (240), CylecTBUTeNbHBIE OBUIN IOfe-
JleHBl /I yROOCTBA HA TPYIIIBL, U [O3TOMY He KaXK[blit
PECIOHJIEHT OLIEHMJI BCe C/I0Ba. B cpefHeM Ha KaXK[blil

' Kax npaButo, Hofo6HOTO pofia 3afaHis 6anaHCUPYIOTCS, TO €CTh
€C/IM J/1A1 TIOIOBUHBI MCTIBITYEMBIX YCIOBUEM OBIIO «CMOTPETh BHU3
nipyu X v BBepX Tpu Y», TO BTOpas MOJIOBMHA MOTyYaeT 3a/jaHie

C IIPOTHBOIIONOXHBIM KIIIOYOM («CMOTPETDb BBEDX, eC/u X, M BHU3,
ecrnt Y»). OTO fiemaeTcs IS TOTO, YTOOBI MCKTIOYNTD BO3MOXKHOE
B3aMMOJIEIICTBYE 3a/JaHMA U CIIOCOOA PearypoBaHMsA Ha HETo.
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CTUMYI OBI/IO TIOTYYIeHO JINIIb 0K07I0 20 OIIeHOK, Ha OCHO-
BaHIU KOTOPBIX MBI BBIYUCIUIN CPefHee apudMeTniecKoe
st Kaxpgoro cruMyna. Ha aTom arame 6bUm 0TOOpaHbI
80 Ha3BaHMII Ije/leBBIX 0OBEKTOB, MOMYINBLINX Hanbomtee
BbIcOKMe (40 cnoB) u Haubonee Huskue (40 cnoB) 6abL.
Ocranbubie cmoBa (200 C/TOB) He MCIIOMB30BAINCh Ha
HOCTIeYIOMMX 9TallaX.

YacTtoTa CTUMYIIOB ObI/Ia B3SITA U3 CTIOBAPS YACTOTHO-
CTH, YKa3aHHOTO BBIIlle, [UIHA IOACYNTAHA B OyKBax [is
KaXXJIOro c710Ba. B Byx Habopax [aHHBIX STH CYLIECTBU-
TeJIbHbIE He pas3/M4aloTcs 3Ha4uMo 1o pnuHe (p = 0.45)
u gacrore (p = 0.31), HO pa3IMYAIOTCA IO IPU3HAKY pac-
HoMoXeHN: B mpocTpancTse (p = 0.00). 3HauMMOCTD pas-
mruanii mposepsiachk o kputepuio CreiofeHnTta. CpepHue
U CTaHJAPTHBIC OTKJIOHEHMA IO KXJOMY M3 IIPU3HAKOB
IpMBefieHbI B Tabmue 1.

CpepnHee
CpepHsis CpepHss ya-  pacrnonoxe-
®akTops! ONMHa cpeg-  cToTa cpeg- HVe B Npo-
Hee (CT. OT- Hee (CT. OT- CTpaHcTBe
KJIOHEHWE) KJIOHEHWE) cpepHee (CT.
OTKJIOHEHUE)
CnoBa «Bepx»  6.025 (1.4) 1.12 (0.60) 1.95 (0.42)
CnoBa «Hn3» 5.78 (1.51) 1.24 (0.43) 6.14 (0.26)

Ta6nuua 1. CpepgHue n cTaHZapTHbIE OTKJIOHEHUS MO YCJIo-
Busm. MNpetecT.

JKcnepuMenrT 1

YyacTHuku

B mepBoM sKcnepuMeHTe MPUHANM ydacTue 42 UCTIBITYe-
MBIX B Bo3pacTe oT 18 fo 21 ropga (3 Hux 14 My>XcKoro
H0JIa), BCE VICHBITYeMble — PYCCKOTOBOPAIIME CTYHEHTHI
YHUBEPCUTETA.

JInsaiin u nponeaypa S3KCepuMeHTa

Kaxpgas mpoba HauMHamach C HOsBAeHMS (UKCAL[MOH-
Horo kpecta (500 MC) 1 ABYX KBafpaTHbIX KOHTYpOB 6e3
3a/MBKM («HE3aIlOJTHEHHBIX») B BEPXHEN U HVDKHEI 4acTu
9KpaHa. 3aTeM MOSB/LUIOCh HAa3BaHME IIeIEBOTO 00bEKTa,
HaxopnuBIIeeca Ha skpaHe 300 mc. Brina ucnonp3oBana ta
XK€ IINTETbHOCTD NPeNbsIBAeHNs 1Ie/IEBOTO0 00BEKTa, YTO
U B OpUTVHA/JIbHOM 9KCIIepYIMEHTe Ha MaTrepyajie HeMell-
koro sispika Dudschig et al. (2012), HOCKONBKY CpemHss
IIMHA C7I0Ba B OPUTMHA/ILHOM 3KCIEPVMEHTe I B HalleM
He pasmyanachk. Crycta 400 Mc 1oce ncue3sHOBEHN CTH-
My/la OfMH M3 KBafipaToB 3akpammBainca (puc. 1). Ksa-
IpaT, KOTOPHIl OyAeT 3aKpallieH, BHIOMPATICS CIydailHbIM
06pa3oM, OofHAaKO 00liee KOMMYECTBO MPOO € pacmomo-
JKE€HMEM 3aKPAlIeHHOTO KBajipaTa B BEPXHE U HIDKHEN
94acTH 9KpaHa OBUIO OAMHAKOBBIM. VICHBITyeMBIM OBLIO

[m] [m] [m] |
+ word +
[m] =] [m] o

Pucynok 1. lNpoueaypa akcnepumenTa 1

[aHO 3afjaHNe HAXXVMAaTh Ha KJIABMIIY Ipobera mpu Bupe
3aKpaIlIeHHOro («3all0/IHEHHOrO») KBafgpara. Eciu ucmbl-
TYeMBliT He pearrpoBajl Ha CTUMY/I B Te4eHIe JBYX CEKYH,
HauMHA/IACh Clefyomas nmpoba. CTUMYIIBI TeMOHCTPUPO-
Basuch GenbiM mpudToM Ha yepHOM dore. [Tomumo mpob,
BOLIEALINX B 9KCIIEPUMEHT, IeMOHCTPUPOBAIUCH 16 mpob,
He BXOMAIINX B 9KCIIEPUMEHT, KOTOPbIEe COCTAB/IS/IA Tpe-
HMPOBOYHOE 3afjaHUe /I MCIBITYeMOro. JKCIEPUMEHT
IPOIO/DKATICS OKOJIO IIATY MUHYT. IIpenbsiBienne cTumy-
JIOB KaK B IIEPBOM SKCIIEPMMEHTE, TaK U B IIOC/IERYIOIIEM,
OCYILECTBIIAIOCH IIPY IIOMOLY NporpaMMsl E-prime 2.0.

PesynbraThl

Tak Kak pasOpoc 3Ha4YeHMII BO BpeMEHN peakIuu Obil
OYeHb OO/IBIINM, U3 HOCTEAYIOLIEro aHaIN3a ObIIN MCKITIO-
4eHbl MpOOBI CO BpemeHeM peakumu 6ombiure 800 Mc n
menbire 100 mc (4.2%), a Takxe IPOOLI, BpeMsl peaKIun
B KOTOPBIX OT/IMYANOCh OT CPefHero Ha fBa mau 6Gonee
CTaHIAPTHBIX OTK/IOHeHMs (4.2 %).

[Tpo6sr co BpemeHeMm peakumu 6onpure 800 Mc 6GbuM
MCK/TIOYEHBI B CBA3M C TeM, UTO IOOOHOE 3ajaHNe He Tpe-
OyeT 6OBIIOTO BpeMeHN pearnpoBaHUsL, C/IEfOBATENbHO,
BpeMsi peakuuy UCIpITyeMoro 6onee 800 Mc cKopee CBU-
HeTeNIbCTBYET O CIYYATHOCTI CUTYallnIL.

[Tpo6sr co BpemeHeM peakiuu MeHbiie 100 mc O6b1m
MCK/TIOYEHbl MOTOMY, YTO CTO/Mb KPaTKOe BpeMs peak-
I[MJf MOXXET CBUJIETENIbCTBOBATh O TOM, YTO MUCIIBITYEMBbIIt
He CTAapajICsl BHIIOMHUTD JaHHOE eMy 3afjaHue, a MIPOCTO
Ha)XVMaJl Ha KJIaBUIIN B OIIPefie/IeHHBII TPOMEXYTOK Bpe-
meHU. PacrpenienieHne BpeMeHN peakinu IMOC/Ie UCKII0Ye-
HMSL 9TUX TIPO6 OBUIO HOPMAJIbHBIM.

BbIt mpoBefieH aHaMM3 JAHHBIX O BPeMEHU peakinu
no ucneityembiM (by subject) u mo ctumynam (by item).
B Tabnuue 2 mokasaHbl CpefHNE ¥ CTaHAAPTHBIE OTKIIO-
HeHMsI 110 4YeThIPeM YCTIOBUAM. [IVCIepCHOHHBI aHAMN3
¢ nosropubiMy u3mepernsmu (Repeated Measures) 2x2
(«pacmonoxxenne pedeperra cmoBa: ‘Bepx” M “Hu3™» X
«pacIoNoKeHMe 3aKpalleHHOrO KBajpara: COOTBET-
cTByeT” 1 “He COOTBETCTBYET TUIMYHON JIOKAIM3AIUN
06DbeKxTOB»). [ m3MepeHUst 3PQPeKTOB IMIPOBOAMINCD
TECTBI MEXXCYOBEKTHBIX U BHYTPUCYOBEKTHBIX (PaKTOPOB.
ITo pesynbTaTaM aHanM3a B3aMMOJECTBUA MEXY TUIINY-
HOIT JIoKanu3anueil peepeHTa CI0OBA U LeNeBHIMU 00D-
eKTaMy He oOHapy>xuaoch (aHamu3 by-item u by-subject):
F1(1,78)=0.29, p = 0.4,n>=0.11 (puc. 2), F2 (1,41) = 1.11,
p = 0.30, n* = 0.11. He 3naumMbIM oKka3anca u (GakTop
COOTBETCTBUsI-HECOOTBETCTBIsI 3aKPAIIEHHOTO KBafipaTa
nokanusanuu pedepenra cinosa: F1 (1, 41) = 0.04, p = 0.85,
n*=0.01, F2 (1, 78) = 0.2, p = 0.66, n* = 0.01. O6HapyxeH
OBLT TONBKO IMIABHBIN 3P PEKT CEMAHTUKU CAMOTO C/IOBA:
BpeMsi peaKI[Mlf Ha HasBaHUs Le/IeBBIX OOBEKTOB, OTHe-
CEHHBIX B XOfje IIPeTeCTa K MMEIOLVIM IOKa/IN3aLuio pede-
peHTOB BBepxy (up-words), 6su10 B 1enoM Gosblie, deM
Ha HAa3BAaHU IIe/IEBBIX 00BEKTOB, PACIIONIOKEHHBIX BHU3Y
(down-words): F1 (1, 78) = 13.17, p = 0.0005, n* = 0.09,
F2 (1,41) =8.24,p =0.01,n*=0.15.

Takum 06pa3oM, SKCIIepUMeHT 1 oKasaa OTCYyTCTBIE
KaKUX-1mub0 MCKOMBIX 3(¢(eKTOB, MCKI04Yas ITIaBHbII
abdexT pakTopa nokamm3aunu pedepeHra.
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PucyHok 2. Bsanmopgeiictaume
302 mexay hakTopamm
«pacnonoxeHve pedepeHTa
300 cnosa: “Bepx” N “HN3"» x
«pacnonoXeHvie 3aKpaLLleHHOro
298 - KBagpara: “cooTBeTcTByeT”
n “He cooTBeTCTBYET”
296 TUMNUYHOW NoKanmaauum
06bEKTOB» B aKcrnepumeHTe 1.
E 294 : 1 BepTukanbHble cTonbupbl
T 299 : OTpaXkakT CTaHOapPTHble
~ J ot
©
2 290
E 288 |- ;
o
@ 256 |-
284
282 1 ==
280 |- He coom
278 TR
Bepx Husa Coote.
CooTB. cpegHee HecooTB. cpegHee =
dakTopbl (cTaHa.oTKIOHe- (cTaHa. oTKnoHe- + woxrd + +
HUWe), MC HUE), MC
OhEEacEt o Beb (e 295 (18) PucyHok 3. [pouenypa akcnepumeHTa 2
Cnoga «Hns» 283 (21) 287 (17)

Ta6nuua 2. CpepHue N cTaHOapPTHbIE OTKIIOHEHUS MO YCo-
BusIM (ycpeaHeHue no ctumynam (by item)). Ske-
nepumenT 1

JKCIIepUMEHT 2

Bropoit skcrieprMeHT IPOBOAM/ICA C TEMU XK€ CTUMYIAMI,
HO C M3MEHEHHOM 3ajjadeli i ucnbITyemMoro. Vcmbltye-
MBbIM ObUIa fjaHa 3afiava, Tpebyrolas 6o/blie BpeMeHN Ha
ee pellleHe, — KaTeropusauns 06beKTOB.

YyacTHuku

BO BTOPOM QKCHCPI/IMCHTC B Ka4yeCTBe I/[CHI)ITyeMI)IX BI)ICTy-
I1aja prI‘aH rpynna PyCCKOI‘OBOpHHH/IX CTyJIeHTOB B BO3-
pacte oT 18 mo 21 roma (Bcero — 39, u3 Hux 18 — myx-
CKOTO IT0JIa).

JIn3saiin u nponeaypa 3KCepuMeHTa

BmecTo 3aKpareHHbIX/He3aKpalleHHbIX KBa/[paToB B BepX-
Hell V/IM HVDKHEN 9acTy 3KPaHa MOAB/ANMNUCh B CIy4aliHOM
nopsigke m16o Kpyr, mbo KBagpar. VcmbiTyeMbiM OblTa
JaHa 3aJada KaTeropu3oBaTh KOXAYIO YBUEHHYIO urypy
Ha)XaTueM KIaBuiuy (HaXarb | IIpY IOSIB/IEHNN KBafpaTa,
2 — mpu nosineHnu Kpyra). Cremyromast po6a HauMHa-
J1ach, €C/IV UCTIBITYEMBIIl He pearrpoBast Ha CTUMY/I B Tede-
HMe ABYX cekyHf. CTUMYyIBI Tak ke AeMOHCTPUPOBAINCDH
OenbIM P TOM Ha YepHOM (OHe.

PesynbraThl

ITocrme moydyeHust HAaHHBIX ObUI peajn30BaH NUCIEPCU-
OHHBIII aHanMM3 ¢ MOBTOpHBIMU M3MepeHusMu (Repeated
Measures) ¢ TakuM e, KaK B IIEPBOM SKCIEPUMEHTE,
nmsaitHoM. VI3 HabGopa HaHHBIX OBUIM MCKITIOYEHBI TPOODI
co BpeMeHeM peakuuu 6osbure 1000 Mc 1 Menbire 100 mc
(5.7 %), a Tax>xe IpOO6BL, BpeMst peaKLuy B KOTOPBIX OT/IN-
9a/I0Ch OT CPeJHEro Ha 1Ba WK 60/Iee CTAHAPTHBIX OTKJIO-
HeHus (3 %). 3agaHme 9TOro IKCIEPUMEHTA OBIIO CTIOXKHEe,
YeM 3ajjaHle IIePBOT0, IO3TOMY MbI MCK/IIOUIIN IIPOOBI CO
BpeMeHeM peakiun yxxe 6ompure 1000 Mc, HO IO TOIt XKe
IpUYIHE, YTO U B IIEPBOM 9KCIIepuMeHTe. B tabmmie 3 yka-
3aHBI CPEHIIE VI CTAHJAPTHbIE OTK/IOHEHWSI YeThIPEX YCII0-
Buit. AHa/mM3 Kak 1o ctumynam (by-item), Tak u 1o MCIIbI-
tyembIM (by-subject) moxasas sHaunmblit rraBHLI 3G deKT
¢axropa nmokammsanuy pedepenra (F1 (1, 78) = 7.71,
p=0.01,n>=0.09,F2(1,37)=6.71,p=0.01,?=0.15): B rIpo-
6ax co cnoBami, pepepeHT KOTOPBIX HAXOAUTCS BBEPXY,
BpeMsi PeaKLui B 1IeJIOM ObUIO MEHbIIle, 4eM CO CTI0BaMI
¢ pedeperrom BHu3y (cMm. Tabmuiy 3). DraBusii apdexr
¢daxropa ¢urypsl (To ecTh MOSBIANCS Iepef UCIbITYe-
MBIM KBajpar vm Kpyr) 6su1 Hesnaunm (F1 (1, 78) = 0.85,
p = 0.36,n> = 0.01, F2 (1, 37) = 0.30, p = 0.58, n* = 0.01).
BsaumopeiictBue daxropos nokasano (F1 (1, 78) = 9.68,
p = 0.00, n> = 0.11, F2 (1, 37) = 4.47, p = 0.04, n* = 0.11),
410 3¢ HeKT PacuIUTALIUN TIPOSBUIICS TONBKO IIPU MTOSIB-
JleHnu coBa ¢ pedepeHTOM BBepxy (up-words) (p = 0.03,
tecT Boudepponn). Ecim sxe [eMOHCTPUPOBAIUCH CTIOBA
¢ pedepenrom BHU3y (down-words), Hampumep, mpasa,
WHYPOK, TO PACHIONIOKEHNE Le/IeBBIX (PUIYP AL UCIIBITY-
eMbIX 0Ka3a/I0Ch He BaKHBIM (puc. 4).
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PucyHok 4
535 ; - BaanmMopeiicTane mexay
: hakTopamm «pacnosioXkeHne
pedepeHTa cnoea: “Bepx”

530 r i N “Hn3”"» x «PaConoXKeHne
Kpyra/kBagpara:

BB Lo e i “cooTBeTCcTBYET” 1 “HE
COOTBETCTBYET” TUNUYHON
niokanusaumm o6beKToB»

| i B 9KCMNEpUMEHTE 2.
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" Coote.
Bepx Hus

CooTB. cpearee HecooTs. cpearee Bo BTOpOM 3KCIEpMMEHTE BMECTO OXXMJAEMOIO
DaKTops (cTaHA. oTKIoHe- (cTaHA. OTKIIOHe- s dekra nHTepdepeHuyy Hamu ObUI monydeH 3¢¢ext

Hue), MC Hue), mc dacumuraunm, KOTOPBIL, OJHAKO, HPOSBISAICA TONBKO
Crosa «Bepx» 498 (28) 515 (23) [IOC/Ie Ha3BaHMII I[EIEBBIX OODBEKTOB, JIOKAJIM30BAHHBIX
Crosa <Hug» 522 (25) 513 (26) B BepXHell 4aCTH MepLeNTUBHOrO noss (up-words).

Ta6bnuua 3. CpefgHue n ctaHgapTHbIE OTKIIOHEHWSI MO YCJO-
BUusAM (ycpeaHeHue no ctumynam (by item)). Ske-
NnepumMeHT 2

O6¢cyxnenne

B mepBoM akcmepuMeHTe He 6GBUIO OOHAPYXKEHO MCKO-
MBIX 3 eKTOB, KpoMe 3Ha4MMOI pasHUILbI BO BpeMeHU
peakiuy Ipy pearupoBaHMY Ha HA3BaHUS L|eEBBIX 00b-
€KTOB C pedepeHTOM B BEpXHEI YaCTH 3PUTEIBHOTO OIS
(up-words B cpaBHenuu ¢ down-words). Ha ganHoM aTame
MBI IPEAIONIOXIIN CIeAyIolIee:

- 3ajaHrme Ha OOHapyXeHHe O0ODBEKTa OKa3amoCh
CIMIIKOM JIETKVMM I UCIIBITYEMOTO, BpeMs 3a[ep>KKI
(400 mc) B kaxoit Ipobe OBUIO OFHUM U TEM XKe, U KITI0Y
IJIs1 OTBETA MCIIONB30BAICS BCero opmH (mpobern), 1moa-
TOMY MCIBITYeMbIE YK€ depe3 HEeCKOIbKO Ipob 3Hamlm,
KOT/ja MIMEHHO HY>KHO Ha)XMMATb IIPO6eTT;

- 3ajiada, TpeOyolas oTBeTa, He TpeGOBaIa IIOHNU-
MaHUsI CTUMY/IBHOTO C/IOBA, M MCIBITYeMble He YUTajIN
C/IOBA.

Tem He MeHee, HU OTHO U3 ITUX MPENIONIOXKEHNIT He
06bscHseT, T04eMy 3 QeKT ObUT MONTyUeH B OPUTMHATIb-
HoM aKcnepumente Dudschig et al. (2012) (Bce atn ycmo-
BUSA COOTIIOAMICE U TaM); KPOME TOTO, OHM He 0OBSICHAIOT
HOTYYeHHYIO PA3HUILY BO BPEMEHN PeaKIn.

Bpemst peakium Ha Cl0Ba C pedpepeHTOM HaBepxy
B [IEPBOM 3KCIIEPUMEHTE OBbIIO GOTIbIIE, €M BpeMsl peak-
LUM Ha C7I0Ba C pe)epeHTOM BHU3Y, YTO OTIMYAETCS OT
pe3y/IbTaToB BTOPOTO 3KCIEPUMEHTa. DTOT (aKT MOXKET
OOBSCHATHCA HAMNMYMEM B3aUMOLENCTBUSA (HAKTOPOB BO
BTOPOM 9KCIIEPMMEHTE, B TO BpeMs KaK B IEPBOM 9KC-
nepuMeHTe BIMSHMUS (DAKTOpPa PACIIONOXKEHUS LIe/IeBBIX
¢uryp He 6bU10 ObOHapyxeno. Eije B OfHOM IIpOBefeH-
HoM Hamu skcrepumenTe (Tsaregorodtseva, Miklashevsky,
Janyan, 2014), He ONMCAaHHOM B [aHHON CTaTbe, BpeM:
peakuyu Ha C/IoBa ¢ pepepeHTOM HaBepXy ObIIO MEHbIIIE,
YeM BpeMs peakiuy Ha CJI0Ba ¢ pehepeHTOM BHM3Y, KaK
U B 9KCIEPUMEHTe 2 TaHHOI CTaTbi. ITO TOBOPUT O TOM,
YTO HET €fMHON 3aKOHOMEPHOCTY BO BPEMEHU peakIuu
Ha JICIIOIb30BAHHBII HAOOP CTUMY/IOB I YTO STOT BOIIPOC
TpebyeT fa/lbHeNIIero N3yIeHNsL.

ITockombKy MpOLEfypbl HALIMX SKCIEPUMEHTOB
B 1IeJIOM He OTAMYAIOTCA (MM HE3HAYUTENTbHO OT/IMYa-
I0TCSI) OT OPUTMHATBHBIX 9KCIEPUMEHTOB, Mbl IPE/IIONA-
raeM, 4TO IIPMYMHA PA3HUIBI B Pe3y/IbTaTaX MOXeT OBITH
CBA3aHa C OCOOEHHOCTSMM CTUMY/IBHOTO MaTepuasa.
JlanHOe yTBep)XAeHMe TpeOyeT MOSCHEHMS: pedb MAET,
BO-TIEPBBIX, O BO3MOYXHOM DAa3/IN4IMM SI3BIKOBBIX CHCTEM
(opuruHanbHBIE SKCIIEPUMEHTHI IPOBOAVINCH HA HEMeL]-
KOM U aHITIUIICKOM sI3BIKaX), I, BO-BTOPBIX, 06 0COOEHHO-
cTsix GOPMYIMPOBKY 3a[aHNUsI BO BpeMs IpeTecta. Bos-
MO>XXHO, YTO PECIIOHJEHTBI, YIaCTBOBABILINE B IIPETECTe,
OLIEHMBAJTN C/IOBA B paMKaX abCOMIOTHON CHCTEMbI KOOP-
OVMHAT, B TO BpeMs KakK 3ajadeil ObUIO OTOMpATh CIOBa
MMEHHO B OTHOCKUTENBHON cucteMe. Kpome TOro, MOXXHO
6b1710 6b1 6aTAHCUPOBATh Ha JAHHOM 9TAaIle UCCIETOBAHNUS
mkany JlajikepTa, IpeiTIOXKUB OFHON IONOBUHE WCIBITY-
€MBIX OL[eHMBaTh OONBLUIMM 0ATIOM OOBEKTBI B BEPXHEIT
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BnunsiHne s3bIKoBbIX CTUMYJIOB Ha CMeLLeHne BHUMaHnA

YacTU NEpLENTUBHOIO IOJA, & MEHbUIMM — B HIDKHEI,
OPYyTOii >X€ IONOBMHE IPENIOKUTH IPOTUBOIIONIOKHBIE
OLIEHK JI/I1 Ha3BaHMIA 1[e/IEBBIX 0OBEKTOB.

Ilop pasnuumaAMM Ke A3BIKOBBIX CUCTEM MBI IIOHU-
MaeM B JJaHHOM Cjy4ae BO3MOXKHbI€ KOHHOTaTMBHBIE
CMBIC/IBI, KOTOPbI€ 3aKPEIUIEHDl 32 HEKOTOPBIMHU CIIOBAMU
B OfIHUX SA3BIKAaX, OJHAKO OTCYTCTBYIOT B Apyrux. Tax,
HanpyuMep, KOHKPETHOE CYIIECTBUTENbHOE UIANA MOXKET
VMeTb IIePEHOCHOE 3HA4YE€HME «BSIbll, HESHEPTUYHBI,
HEHaXOMUMBBIN YeJIOBEeK», aKTUBALM KOTOPOTO BO BpeMs
9KCIIepMMeHTa TaKXXe BIMAET Ha pe3ylbTaThl (B YacTHO-
CTH, Ha BpeMs peakiyn). Ty IpobIeMy MOXHO PEIInThb
Py MOMOIUM JIMHTBMCTUYECKOTO aHaIM3a CTUMYJIOB I,
KpOMe TOrO, IIpM IOMOIYM MCIO/Ib30BaHNUs TaK Has3blBae-
MBIX KOHMEKCMHBIX 7108, KOTOpble NOIAEP>KUBAIOT Tpe-
OyeMoe 3HaueHIe CTUMYIIA, MCKIII0Yast aKTUBALNIO IT0604-
HBIX 3HAYEeHUIL.

3aknoueHune

HpI/I IIPOAO/DKEHNN TAHHOTO MICC/IEfOBaHNA MbI CUINTAEM
HeO6XOJII/IMbIM IIOABEPTHYTb JIOHOHHI/ITQHI)HOIZ IIpOBEpPKE
CIIMCOK CTUMYJIDHBIX C/I0B, MCIIO/Ib30BaThb II€pel CTU-
MY/IbHBIMM KOHTEKCTHBIE C/IOBa, KOTOpble OYyHyT aKTya-
JM3UPOBATb COOTBETCTBYIOLIVE CeMAHTUYECKNe IO/ U
CIIOCOOCTBOBATh IIPOL[eCCaM MEHTATbHOTO MOZAEIMPOBaA-
HMs, a TAaKKe IPOJO/DKUTh IPOBEPKY IPEeAIIONOXeHMs
O B/IIMAHUNM Ha PE3Y/IbTAaTbhl SKCIIEPMMEHTA Pa3HOTO TUIIA
3ajlad, TaK KaK /s PelleHNsi 9TOr0 BOIPOCA IO Pe3yiib-
TaTaM IIPOBENEHHBIX HaMU 3KCIIEPMMEHTOB 61)1710 Iomy-
Y€HO HefJOCTATOYHO JaHHBIX. KpoMe TOro, MBI TakXKe cuu-
TaeM HeO6XOHI/IMbIM HUCIIONb30BaTh B Ka4€CTBE CTUMYJIOB
cnoBa ¢ abCcTpakTHBIMU pedepeHTaMu (Ha MaTepuae pyc-
CKOTO $I3BIKA) [T IPOBEPKM HAM4MsI 3HAYUMBIX ¢ ek-
TOB (pacunuTanuy u nHTepdepeHNy Ipu 06paboTKe CIOB
€ ab6CTPAaKTHBIM 3HAYEHIEM.
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Influence of linguistic stimuli
on the vertical attention shift
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Abstract. The aim of the current study was to test the hypothesis of Dudschig et al. (2012) in the speakers of Russian. That
hypothesis states that linguistic stimuli which do not convey spatial information in their meaning (e.g., sun, grass) produce
vertical attention shifts in the direction of the typical location of the word’s referent in the world (for example, person’s
attention is shifted upward in his perceptual field when he sees the word sun). Two experiments were conducted, each using
a different type of task in order to understand whether the type of task also influences the effects produced by the described
stimuli (compatibility effects vs. interference effects). The first experiment showed no significant interaction between
the factor of the typical location of the word’s referent in the world and the factor of location of visual objects that were shown
to participants after this word was presented. The second experiment revealed a significant interaction between the two
factors, but a compatibility effect was obtained instead of the expected interference effect.
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The influences of intentionality
and effectiveness of adults’
behavior on infants’ imitation
of object-related actions
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Abstract. In the second year of life, infants are actively interested in objects used by adults, despite the number of experienced
difficulties in achieving their goals while handling these objects. What causes the child attempt to handle an object for
a designated purpose while watching the adult? One of the evident explanations concerns the effectiveness of the adult’s
behavior and the child’s desire to achieve the same result. However, multiple studies have shown that a child is guided not
exclusively by the hoped-for result, but also by the adult’s intention. In our study, we verified the reason guiding a child’s
choice in an ambiguous condition modeled by situations which contrast intentional and effective adult behavior. We
discovered that infants between 17 and 20 months old preferred to copy an adult’s intentional action even if this action did
not result in positive outcome, but did not copy an adult’s accidental action, even if the action ended up with an attractive
result. However, the child’s tendency to follow the adult’s intention develops during the process of growing, as no similar
pattern is observed in children between 12 and 16 months old. Here we also discuss this phenomenon in terms of its relation
to the existing data on the overimitation effect and the age range of its manifestation. The current study provides a view
of social learning development which is an alternative to the traditional view which treats social learning only as an increase
in the complexity of acquired actions with age. Our results suggest that what changes with development is that actions learned
and demonstrated by the child become more and more relevant to planning and control of behavior.
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Introduction

The core problem in the research field of object-related
activity in children is uncertainty about the reasons for
object usage; it is not clear why children use object-related
actions and what benefit they obtain (Jel'konin, 1997a).
Until small children acquire the correct way to use a new
object, they achieve better results without it. For exam-
ple, an initial inept handling of a spoon for eating is sig-
nificantly less effective compared to direct hand delivery
of food to the mouthy; it is also initially easier to use a finger
to draw a circle than to attempt to use a pencil for the same
task in the early period of childhood. Nevertheless, the tod-
dler reaches for the objects with enthusiasm and persis-
tence, trying to handle them the same way as they are used
by adults. This fact raises assumptions that a child is acquir-
ing the manner to act with the novel objects not just for
effectiveness, but rather basing on their meaning for others
(Jel'konin, 1997a; Uzgiris, 1981; Keupp, Behne, & Rakoczy,
2013).

However, the child’s particular way to figure out such
a meaning remains hidden for developmental psychol-
ogists. Recent investigations of a child’s ability to identify
an adult’s intention aimed at the discovery of its origins
(Meltzoff, 1988; Carpenter, Call, & Tomasello, 2002; Gergely
& Csibra, 2003). In fact, an adult’s object-related actions are
almost always intentional, and thus, the deliberate manipu-
lations on an artifact precisely reveal its cultural function.
To illustrate this point, consider that an infant may observe
an adult touching a spoon accidentally while removing it
along with other objects off the table, but in order to learn
to use a spoon purposefully, a child needs to distinguish
the food-related actions performed by the adult. What are
the limits of this ability for an infant?

A number of empirical studies show evidence
for an early competence of 3 to 6-months-old infants
to determine the intentionality of adults (Woodward,
1998; Woodward, Sommerville, & Guajardo, 2001). In
these studies, the experimenters employed a habituation
paradigm by demonstrating repeatedly grasping arm
actions on two reachable toys with fixed positions. Then,
the objects’ positions were reversed and infants viewed two
kinds of test trials: during new-goal trials, an adult reached
toward the same location to grasp the new object; thus,
her physical movements were the same, but her goal had
changed. On new-side trials, the person reached toward
the other side to grasp the same object; thus, she moved
in a new direction, but still acted on the same goal. The
results revealed that children showed a stronger visual
novelty response during new-goal trials than on new-side
trials. This proves that an infant is able to distinguish
an action’s direction and goal; that is the child can interpret
the adult’s actions in terms of intentional relations.

It is worth mentioning that the goal of a grasping
action is visually presented and relatively obvious, so
understanding the goal in this case is quite easy for an infant
if she reads human movements as intentional. However,
it is more complicated when it comes to the attribution
of intentionality to the higher order manipulations
performed by adults, because adults execute multiple
movements while handling the same object, wherein these
movements may represent parts of complex goal-directed

actions, independent intentional actions or indirect
movements included as part of an intentional action with
another object. For example, in an experiment by Carpenter,
Call, and Tomasello (2005), toddlers watched how an adult
moved a toy mouse from one table edge to another using
one of two action styles: hopping (“beebeebee”), or sliding
(“beeeee”). In one of conditions there were two houses at
the end of a table, and the mouse as a result of its movement
reached one of them, in the other condition there were
no houses and the mouse simply crossed a table. After
the instruction “Your turn’, the method of movement
of a mouse (hopping or sliding) was repeated only
by children from the second group. The children, seeing
how the mouse got to the house, applied casual options
of movement, which did not correspond to the action style.
Thus, the authors concluded that at the age of 12 months
the child understands the intention of this or that manipu-
lation with an object — whether it is an independent action
(to jump / to slide a mouse) or an intermediate, operation
for other action (to place a mouse in the right or left
house) — instead of, and in this sense, whether the action
is worth copying.

As a whole, modern experiments have proven
an infants ability to imitate intended actions regardless
of whether the outcome is actually observed (Meltzoft, 1988;
Gergely, Bekkering, & Kiraly, 2002; see review in Sergienko,
2006). However, infants observe intentional adult behavior,
which usually turns out to be effective. Therefore, we
hereby face the question of whether infants are guided
by the outcome of an adult’s goal-directed action or rather
by the mere fact that the observed action is intentional. For
example, Carpenter, Akhtar, and Tomasello (Carpenter
et al., 1998) conducted an experiment in which infants
observed a models intentional and accidental actions,
where both types of actions had positive effective outcomes.
A demonstrator carried out manipulations on the objects,
which consisted of two mobile parts and was specially made
for this test. Results showed that, infants copied more of the
adult’s intentional than accidental actions, although both
actions were effective.

Still, the results mentioned above do not clarify existing
doubts about whether rationality influences the infants choice
to follow an adults intentionality or not. It is possible, as
demonstrated in the experiment by Carpenter et al. (1998),
that children imitated the intentional actions because of their
efficacy, considering such an intention as a bonus; that
is, effective actions per se possessed some extra attractive
properties, which encouraged the infant to copy it.

Thus, while considering Carpenter and colleagues’ study,
it remains of interest to find out whether an infant imitates
the adult’s intentional action in case of no observed relation to
its result. Such an opposing condition is widely studied within
the research on the so-called overimitation effect (Whiten,
Custance, Gomez, Texidor, & Bard, 1996; Call, Carpenter, &
Tomasello, 2005; Lyons, Young, & Keil, 2007; Keupp, Behne,
& Rakoczy, 2013; Kiraly, Csibra, & Gergely, 2013). Most of the
studies describe the overimitation effect in preschoolers
(see review in Kotova & Kotov, 2014), but we consider here
Nielson’s research of infants (2006).

In Nielsons study, 12-, 18-, and 24-month-olds
watched an adult retrieving a toy from a closed box
by disengaging a switch located on the front of the box
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(Nielsen, 2006). Although the box could be easily opened
by hand, the adult complicated the demonstration by using
an additional object to operate the switch; that is, the adult
performed redundant actions according to the usual testing
within the overimitation paradigm. Results showed that,
unlike 12-month-olds, 18- and 24-month-olds persevered
in copying the model’s exact but redundant actions, which
for most children resulted in a failure to open the box.
Particularly, twelve-month-old subjects only copied
the redundant actions of the model when they were given
a logical reason to do so; otherwise, they focused on
reproducing the outcome of the demonstrated actions.

Evidently, imitation of the intentional action occurs,
despite the absence of its goal outcome. The above-
mentioned experiment (Nielsen, 2006) implies that
the borderline age of such imitative behavior pattern is 18
months, and that 12-month-olds imitate only the effective
actions. It is worth noting that such an age pattern correlates
with Vygotsky-Jel'konin’s periodization theory according to
which an infant is able to engage in a joint object-related
activity in the second year of life, just after the so-called
one-year-crisis is over (Jel'’konin, 1997b).

However, the above-mentioned experiments differ
inthelevel of complexity of theaction structure. Additionally,
these experiments differ in the relationship between action
and result. Thus, Carpenter et al’s experiment showed
that visible result caused the direct action, while Nielsen’s
procedure represented the action’s result, which caused
a possibility for the following effective action.

It is possible, that the change of priorities between
intention and productivity happens at an earlier age
under the condition of a simpler operational structure.
The picture of cognitive development can be described
as a “nested” structure in relation to the different levels
of action complexity. For example, experiments in terms
of a child’s understanding of goal-directed grasping actions
(Woodward, 1998) and gaze direction (Woodward, 2003)
involve phenomena of the same type which could be
observed sooner or later depending on the level of action
complexity. Besides, whereas the structure of the above
experiments considered the intention and the result to be
equally significant factors, it did not provide for opposition
of the action’s intentionality to its goal outcome.

Therefore, the present study creates the conditions
for a possible choice between two types of actions on
the same object: an effective but unintentional one versus
an ineffective intentional one. We expect that our results
will shed light on the reason for the change of priority
in a child’s choosing between the intentionality per se
and the goal outcome. The results will also reveal whether
using a less complex action for the testing procedure would
change the age at which the aforementioned switching
of priority is observed.

Method

Participants

Group 1: 21 infants aged 12-16 months (mean age 14.2
months), including nine boys and 12 girls.

Group 2: 11 infants aged 17-20 months (mean age 18.1
months), including six boys and five girls.

All participants were recruited from local leisure
centers and family clubs within Moscow and the Moscow
Region. All of the parents provided informed consent to
participate in the study.

Materials

In the experiment we used two objects unfamiliar to
the infant. Each of the objects was characterized by details
which allowed attractive manipulations by a child with
respect to his or her age. For example, there was a trans-
parent ball containing plastic beads inside which could be
rotated by pushing, or a plastic butterfly wing which could
be turned by holding its edge. Each object had several such
details.

Manipulation of one of the details led to the so-called
effective event: an easily perceived outcome, attractive for
a child of a corresponding age, such as flashing of rolling
beads inside the plastic transparent ball or musicial ringing
sound. Such a manipulation we named an effective action.

Manipulating another detail in each of the objects did
not lead to any perceptually attractive event for the child,
such as a soundless and colorless turn of the butterfly’s wing,
when the manipulated detail was moved. Such a manipu-
lation we named a non-effective action.

Procedure

This procedure is the modified version of Carpenter et al’s
experiment (1998). In the original version of the experi-
ment, all actions of the demonstrator (both intentional
and accidental) were effective. Our main modification pro-
vides one more contrasting condition in which intentional
behavior does not achieve its goal; that is, we include a con-
dition where the adult’s intentional action is not effective.

As in Carpenter’s experiment (1998), an adult
demonstrates to an infant an unfamiliar object with
the words “Watch, 'm going to show you how this works.
There!” <following a display of the intentional action>
“Woops!” <following a display of the action which is
produced accidentally>. Then, the experimenter hands
over the object to an infant, saying “Your turn!”

Unlike Carpenter et al’s experiment (1998), our
experiment featured following conditions:

1. Consistent demonstrator behavior: the effective
action is carried out intentionally, while the non-effective
action is accidental. This condition was a control one,
supposing to correspond to what infants usually observe
in daily adult behavior. Thus an adult intentionally manipu-
lating an object (saying “There!”) resulted in an attractive
event, while touching another detail in accidental way
(saying “Woops!”) resulted in no noticeable event, besides
moving this detail.

2. Non-consistent demonstrator behavior: the effective
action is accidental, and the non-effective action is
intentional. This is the experimental condition, which
disruptsinfants’ “expectations”. This experimental condition
is expected to reveal the cues assessed by the infant as reliable
in the adult’s behavior while transmitting the experience.
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The experiment has a within-subjects design; each
of the conditions was presented to each of the subjects. The
order of conditions, their combinations with the object and
the order of the intentional and accidental actions within
one condition were counterbalanced.

After the demonstration of actions and saying
the words “And now it's your turn!”, the experimenter
moved an object towards the child and waited for their
manipulations on the object. The first manipulation was
registered. The whole procedure was videotaped.

We conducted a pre-test playing session with each
of the participants in order to establish contact between
the experimenter and the child. All participants were
accompanied by a parent during the experiment, who was
instructed about the terms of the purpose and conditions
of the study. In particular, the experimenter instructed
the parent not to let the child recognize the correct detail
by means of either gaze direction, movement, or any
verbal cue.

The expectation was that in the condition of consistent
demonstrator behavior, the infant would copy the effective
intentional manipulation. We were especially interested
in the infants response in the non-consistent condition.
If, according to our assumption, children advantageously
monitor the intentions of adults when learning new object-
related actions, our participants would copy the intentional
action of the demonstrator even when this action is
ineffective. But if the tendency to follow the adult’s intention
only plays an auxiliary role and develops from typical
everyday situations when observed intentional actions
are also effective, then in the non-consistent condition our
participants would copy the accidental action because it is
followed by an obvious outcome.

Moreover, we assess the distinction in children’s
behavior within different age groups: 12-16 months and
17-20 months.

Results

The dependent variable in our experiment is the first
action of the infant, represented by the detail for manipu-
lation on a novel object, just after the demonstration. After
an adult says “And now it’s your turn!’, an infant reaches
for the detail, touches it and moves it. The participant
may choose either the intentionally touched detail (imita-
tion of an intentional action), or the detail previously used
by the experimenter for accidental manipulation (imitation
of an accidental action), or the detail which the adult did
not touch at all (another action).

Data received for Group 1 are presented in Table 1.
The statistical analyses indicates that the first action
performed by an infant between 12 and 16 months of age is
significantly influenced by the demonstrated adult behavior
(x2=10.13 p<0.01). Thus, given consistent demonstrator
behavior, most children copy the intentional action, that is,
exhibit the ability to distinguish and to follow the intention.
However, non-consistent demonstrator behavior mostly
causes the infants to perform “another” action, ignoring
both the intentional and the effective action. It appears that
the participants in the youngest age group do not prefer

to copy the effective action per se: in case of its accidental
manner, the infants mainly choose an action which has not
been performed by the adult.

First object-related action of an infant following

+ o actions demonstrated by adult
2=
= 2
= g Imitation Imitation
§= ofan of an Another Total
(IE.) % intentional  accidental  action
0o action action
‘q&) . 18 8 5 21
©2
0N ©
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,_ 8 6 12 21
2
c
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Table 1 First object-related action of an infant after

the demonstration under consistent and
non-consistent behavior conditions (for 12
to 16-month-old)

First object-related action of an infant following
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= >
= 2
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£ % intentional  accidental  action
0o action action
§ s 9 1 1 11
D g
2 ©
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Table 2. First object-related action of an infant after

the demonstration under consistent and
non-consistent behavior conditions (for 17
to 20-month-old)

At the same time, variations of the consistent adult
behavior were not significant in Group 2 (x*=0.92,
p>0.5): all of the participants persistently imitated only
the intentional action regardless of whether the action was
effective or not, while absolutely ignoring accidental action
even in case of its attractive result in one of the series.
Thus, while making the choice for imitation, participants
in Group 2 were guided more by an adult’s intention than
by the action’s effectiveness.

The interaction of participant age and congruency
of adult behavior was also tested directly. The distribution
of children’s reactions was significantly different (x*=9.03,
p=0.01) between the two age groups (12-16 and 17-20
months) which also justifies the selection of age ranges
as appropriate for our experiment’s design.
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Discussion

The obtained results allow us to conclude that starting from
the age of 18-months, on the average, infants definitely rely
on an adult’s intentionality while choosing which object-
related action to imitate among other observed actions.
According to the results, at the average age of 14 months,
infants are guided by both the goal outcome and the inten-
tionality of an object-related action. In the condition
of non-consistent adult behavior with opposition of inten-
tion to the goal outcome, infants avoid such contradiction,
performing instead another, not demonstrated action.

As we mentioned above, an infant’s ability to identify
the concrete goal of a grasping motion has already
emerged at the age of three to five months (Woodward,
1998; Woodward, Sommerville, & Guajardo, 2001).
Beginning at least from 12 months of age infants already
prefer the intentional action to the accidental one among
two goal-directed actions (Carpenter et al., 1998). Still,
our experiment discovered that only at the age of 17 to
20 months are the infants able to ignore the goal outcome
of imitation. This means that there is a definite develop-
mental characteristic, evidently preceding the further
development of instrumental activity at an early age.

The ability to read an adult’s intention when selecting
a particular action to copy could be a useful strategy within
the cultural learning process. Entering the world of typical
cultural objects, the infant possess insufficient cognitive
abilities for independent selection of goal-directed and
effective instrumental actions within the whole picture
of observed manipulations.

On the one hand, this may be caused by far too remote
adult goals, which, in fact, are often mediated by other
events. As an example, while preparing to go for a walk,
we put on our coats before exiting a warm space, guided
by our awareness of the lower temperature outside. It is too
difficult for a one-year-old to imagine “not to feel cold” as
a goal in such a situation. On the other hand, it is obvious
that an infant is able to achieve most of the current goals
by ignoring any existing corresponding artifacts. For
example, for a two-year-old infant it is a much more reliable
method to tear off a piece of paper than to cut it off with
scissors. Moreover, the relation between the manipulation
per se and its result is too complicated, often regulated
by objective laws, which are hardly understandable even for
an adult: why from pressing the button the lamp lights up
can hardly be thoroughly explained by someone who is not
a physicist.

All the facts mentioned above would make early
object-related action learning too slow and hardly
accessible if an infant is guided primarily by the outcome
of goal-directed adult behavior. That is, the early ability
to follow an adults intentions, described in many studies
(Meltzoff, 1988; Carpenter et al., 1998; Carpenter, Call, &
Tomasello, 2002; Gergely & Csibra, 2003) is quite essential
and functional. Indeed, the adult’s intent is well noticeable
by its preparation, its nature, reaction to the events following
it; the rule “to copy everything that is intentional” would be
rather convenient during the acquisition of experience at
learning how to manipulate objects.

Our data show the need for a more complicated
model, describing the selective mechanism within
the imitation process. Thus, our results show that the above
rule does not always guide the infant. That is, at the earliest
stages of childhood both the goal outcome and the adult’s
intention influence an infant’s imitating behavior, but while
growing up, infants focus on the adult’s intentionality within
a selective imitating process. How is it turn that, while
growing older, the child seems to follow a less “objective”
guidance? Previous research has proven the infant’s ability
to understand adults’ intentions which we suggest could be
explained by the infant’s ability to read the adult’s reaction
at the end result and, thereby, detecting the fact of action
intentionality. For example, within Meltzoft’s experiment
(1995), the adult “was trying” to put some beads on a thread
into a narrow glass cylinder but as a result, the thread kept
hanging from the sides of the cylinder which seemed to
disappoint the experimenter who consequently reacted
with a sad voice, gaze, and an exclamation of “Whoops!”
just after the action. It is remarkable that such a reaction
may assist an infant in understanding the exact adult
intention of this action.

Indeed, most research on intentional relations shows
co-variation between the adult intent and the end result
(Meltzoff, 1988; Carpenter et al., 1998; Carpenter, Call,
&Tomasello, 2002; Gergely & Csibra, 2003), and, hence,
the child’s preference to imitate the intentional action is
explained rather by the infant’s identification of the adult’s
reaction at the goal outcome, but not by an infant’s general
ability to understand the intentions. Recent studies of Kiraly,
Csibra and Gergely (2013) showed the corresponding
results of the experiment wherein 14-month-old infants
did not copy the adults action in the absence of the goal
outcome, although the action was performed intentionally
and, moreover, it was supported by ostensive communi-
cative cues.

Such a focus tends to interpret the behavior of the
eldest group in our research not as simpler and less
“objective” but as highly organized. Evidently, an 18-months
old child determines action intentionality not by reading
the adults reaction to the external event, but rather
by means of detected preparation of the action and action
properties. To our opinion, such markers are closer related
to the internal perception of the intention, contributing to
joint attention engagement and to preserving the shared
experience (Tomasello, Carpenter, Call, Behne, & Moll,
2005).

Moreover, such a strategy provides the infant with
an understanding of the remote goal-directed actions
described above. This explanation can also be applied to
the above-mentioned overimitation effect. We suppose
that the current results contribute to the research on both
intentionality and overimitation effect, showing the close
relation between these fields. Research of the first mentioned
field was mainly directed towards assessing a child’s ability
to detect the intentions of others (Woodward, 1998;
Woodward et al., 2003; Carpenter et al., 1998; Gergely &
Csibra, 2003), however, the procedure usually included
a test situation with a child reproducing the adults’ actions.
The second research direction mentioned above was
mainly dedicated to discovering the reasons for the overim-
itation effect in child behavior (Whiten, Custance, Gomez,
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Texidor, & Bard, 1996; Call, Carpenter, & Tomasello, 2005;
Lyons, Young, & Keil, 2007; Keupp, Behne, & Rakoczy, 2013;
Kiraly, Csibra, & Gergely, 2013), considering intentionality
as influential factor in this phenomenon.

In our opinion, this situation indicates the relation
of the two problems and calls for the creation of a common
model explaining the development of intentional relations
being the meaningful factor within the structure of social
learning. Our data show that such a model has to include
both stages: when social learning is formed by an
understanding of intent depending on the adult reaction
which follows the goal outcome, and when social learning
is based upon the properties of the adult action per se.
However, an ‘independence’ from the outcome at the latter
stage does not imply that children recklessly copy every
adult’s intentional action; they use cues of competent adult
behavior. For example, preschoolers do not imitate adults’
actions that are intentional but displayed in an unconfident
manner, as if performed for the first time (Kotova &
Preobrazhenskaya, 2009).

One of the purposes of the current paper was to
compare results obtained in M. Nielsen’s study (2006) and
ours. His work discovered similar results in terms of the
age limits for a child’s tendency to follow the intentionality
of the adult regardless of the goal outcome. The procedure
was arranged in a usual manner within the overimitation
research paradigm: an ineffective action was operation-
alized as irrelevant for the goal outcome (such an action was
redundant for obtaining the goal), and the goal outcome
did not follow the adult action automatically but the adult
action opened a way to achieve the goal outcome at the next
step (e.g., retrieving a toy).

Evidently, compared to Nielsen’s study (2006), our
results would have to exhibit an earlier age limit due
to the lower complexity level of the action structure
in the described design. As a reminder, we state that
a preference for intentionality over effectiveness
in children’s imitation is a manifestation of the emerging
ability to identify intentions of the adult using not only
the adult’s reaction to the end result, but also cues that
precede or accompany the action. In terms of our reasoning,
the procedure of Nielsen’s experiment met the similar
requirements for testing an infant’s ability to attribute adult
intention. Therefore, it was quite expected that our study
revealed the similar age limitation despite the differences
in the complexity levels.

Such converging evidence allowed us to make one
more important conclusion for the research fields of both
overimitation and social learning. If we discuss social
learning as learning how to perform certain actions from
adult behavior, then according to the traditional view we
should expect that acquired actions become more and more
complex with age. But our results suggest that what changes
with development is that the actions acquired by the child
become more and more relevant to planning and control
of behavior. That is, the older the child becomes, the more
they are ready to adopt the way that adults select their
actions and control for performance. Indirectly, it provides
for a child is acquiring more complex actions. However,
complexity is not a key factor, but rather a by-product of the
development of social learning. We argue that the organi-
zation, selection and planning components of the acquired

action, which cause the increased complexity of instru-
mental activity, is the real achievement in social learning
development.

As a whole, our study, arranged in a novel way
to contrast two conditions pertaining to the intention
and goal outcome in adult behavior, has shown that 17
to 20-month-old children prefer to imitate an adult’s
intentional action rather than an accidental one, regardless
of the obtained end results. Moreover, we found that
in the experimental condition 12 to 16-month-old infants
select some other action but none of the two actions
demonstrated by adult. While comparing our results
to other research (including the overimitation effect
studies), we have reached the conclusion, that the revealed
priority of intentional actions in children’s imitation under
the condition of non-consistent adult behavior is caused
by the adult’s action preparation and properties, which
guide an infant in determining adult’s intentional behavior.
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U pe3y/IbTaTUBHOCTY XEVICTBUN
B3POC/IOT0 B OCBOCHUH
IIpeIMETHBIX NEeVICTBUN Y feTeN
Ha BTOPOM rofy >KM3HU
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IleHTp KOTHUTUBHBIX MCCIEROBaHMIT, PoccuiicKast akaeMusi HAPOJHOTO XO35IICTBA M TOCYAAPCTBEHHON CTy>XObI IpH
ITpesupente PO (PAHXul'C)

Tarpana O. IOguna
MuctutyT ncuxonorun PITY

Anexkceii A. KoroB
HYJI KoruntusHubix ucciegoBanuin HIY BIIID

Annotanus. B Bo3pacTe oT rofa Ko ABYX JleT peOEHOK aKTHMBHO MHTEPECYeTCs IpefMeTaMy, KOTOPHIMIU Ha €ro IIa3ax
HO/Ib3YeTCsT B3POCIbIIL, XOTS YE0OCTBA U HOCTYDKEHUN LIeN 9TU IPEAMETHI eMy ellle He IPefoCTaBaoT. UTo 3acTas-
nsteT pebeHKa, IS Ha B3POC/IOro, CTAPAThCsl MCIOMb30BaTh IPeaMeT 0 HasHaueHn0? OIOVH 13 OYE€BUHBIX OTBETOB CBsI-
3aH C Pe3yIbTaTUBHOCTHIO MTOBEJEHMs B3POC/IOTO ¥ XeaHNeM peGeHKa JOCTUTHYTb TOTO Ke pesyabrara. OFHAKO MHO-
Tie COBPEMEHHbIE ICCTIeSOBaHIsI TOKA3bIBAIOT, YTO peOEHOK OPMEHTUPYETCs He TONbKO Ha Pe3y/IbTaT, HO M Ha HaMepeHue
B3pOCIIOro. B cBoeM aKcmepumeHTe MBI 320CTpPsieM BO3MOXKHOCTD BBIOOpA /st peOeHKa, IPOTUBOMOCTAB/IAS HAMEPEHHOE
U pe3y/IbTaTUBHOE HOBEfEHIe B3POCIOro. Mbl 06HapYXnmmu, 4To AeTu 17-20 MeCSYHOro BO3pacTa MPeANOYNTAIOT II0BTO-
PATD HelICTBYE, KOTOPOe B3POCIIBII BHIIIOMHII HAMEPEHHO (ITYCTb la>Ke OH 1 He TOCTUT IIPY 9TOM MHTEPECHOTO pe3y/IbTaTa),
a He CJIy4alfHO (XOTS B JaHHOM CJIydae 9TO JIefiCTBMe U 3aBepIIN/IOCh MHTEPeCHBIM pe3yabraToM). I1py aToM, momydyeHHbIe
JaHHBIE TAK)Xe IIOKA3bIBAIOT, YTO BO3MOXXHOCTb OPMEHTUPOBATLCS HA HAMEPEHe PasBIBAeTCs ¥ peOeHKa ¢ BO3PacTOM, TaK
KaK y 12-16-MeCA4HbIX UCIBITYEMbIX ogo6HOI CKJIOHHOCTU He HabmomaeTca. B cratbe o6cy>KJ1aeTc;1 CXOJICTBO M pa3/n-
4151 OJTYYeHHOTO (peHOMEHa C K/IACCUYeCKIIMU JAHHBIMU 110 3¢ GeKTy Upe3MepHOTro IOAPaXKaHus 1 BO3PACTHBIM IPAaHMIIAM
ero mpossreHns. Taxke 006Cy)XAaeTCsa BaXHOE A/t JAHHOI IIPO6IeMaTHKY IIPENIOIOKEH e, BHITEKAIOI[ee U3 ITOMTyYeHHBIX
TAHHBIX: pPa3BUTIE YCBOEHNA OIbITA M3 B3aMMOJENCTBIA CO B3POC/IBIM UJET He IO JIMHUM YCTOXXHEHNSA NOCTYIHbIX [/ HETO
HeiCTBUIL, a IO TMHUY OIM30CTY YCBAaNBAaeMOTrO OIbITA K [VIAHMPOBAHMIO eICTBISL.
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Crarba nocTynmia B pefakiuio 9 ampens 2014 r. [Tpunara B nevars 20 mas 2014 1.
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BBenenne

B msyyenum mpoueccoB CTaHOB/IEHUA NPEIMETHBIX Jieli-
CTBUIT pebeHKa OFHON U3 KIIOYEeBbIX MPOOIEM SIBISETCS
HEOIIpele/ICHHOCTh afJaliTUBHOTO 3HAYEeHNUSA 3TUX Jiell-
ctBuit (9nbkoHMH, 1997a). [lo Toro, kak pe6eHOK HOTHO-
[IlEHHO OCBOWI CIIOCOO MEVICTBUS C HOBBIM IIPEIMETOM,
IpUMeHeHNe 3TOro IpefMeTa He JaeT eMy OIIYTHMOIrO
HIpUPOCTa B 3PPEKTUBHOCTU FOCTIDKEHUS LIe/H, ¢ KOTO-
pOIt OOBIYHO TIPVMEHSETCsl AAHHBIL MIPeAMeT: HeyMeoe
MCIIO/Ib30BaHMeE JIOKKU BO BpeMsdA efbl Ha IIEePBBLIX HMOpax
CyLIeCTBEHHO MeHee 3((EKTUBHO, 4eM HeNOCpPeNCTBEH-
Has JOCTaBKa IMIIM B POT PYKOIL, a Ia/lblieM HapyCOBaTb
KpYT Jlerde, 4eM II€PBBI pa3 CHelaTh 3TO KapaH/AIIOM.
Tem He MeHee, pe6eHOK Ha BTOPOM TOAY SKU3HU C BOORY-
IIeBJIeHVeM M YIOPCTBOM TAHETCA K IpefMeTaM, UCIIONb-
3yeMbIM B3POC/IBIM, M CTapaeTcs MCIOIb30BaTb VIMEHHO
ux. Takoe ImomoxxeHye el 3acTaB/AeT IICUXOJIOTOB pPa3-
BUTHUS IIPEAIIONaraTh, YT0 PeO6EHOK CTPEMUTCs K OCBOe-
HMIO [IeVICTBUIL C IIpefMeTaMIt He pafu ux yrobcra mm
HOJIE3HOCTY, a VICXOMA M3 MX 3HAYeHNA JJIA OKPY KAIOLINX
B3pOCbIxX (DnbKoHMH, 1997a; Uzgiris, 1981; Keupp, Behne,
Rakoczy, 2013).

OpHaKo OCTaeTCA HENOHATHBIM, KaKuUM VIMEHHO
06pa3oM peOeHOK BbIUIEHsET 3TO 3HaueHue. OTHUM U3
COBpPEMEHHBIX HAIPaBIeHNII B 06/IaCTH IOVCKA OTBETA Ha
9TOT BOIIPOC SIB/IAETCS M3YUeHNUe PACIIO3HABaHUsA pebeH-
KOM Hamepenmii B3pocnoro (Meltzoff, 1988; Carpenter,
Call, Tomasello, 2002; Gergely, Csibra, 2003). Teno B ToMm,
YTO IpefMeTHbIe [eiCTBMA B3POC/IOro, KakK IIPaBUJIO,
ABJIAIOTCA HaMEpeHHBIMIU JeCTBUAMMU, M VIMEHHO HaMe-
PeHHBle MaHUITY/IAINMA C KY/IbTYPHBIM IIPeIMETOM BBbIfie-
JISIOT €T0 KYNbTYPHYIO QYHKLNMIO. PebeHOK MOXKET BULIETS,
KaK MBI CTy4aifHO KacaeMcs JIOKKM, OTOJBUTas ee BMeCTe
C OpyrMMM IIpefMeTaMl, HaXO[AMIMMUCA Ha CTOJe, HO,
4TO6BI HAyINTHCS IOIb30BATHCS IOXKKOIL, OH JO/DKEH MPO-
HOYCTUTb 3TOT HAGTIONAEMBIIT OIbIT U BBIETUTD U3 BCETO
IIOTOKA Ie/ICTBUI B3POCIIOTO C JIOXKKOI TONbKO IBVKEHN,
CBsA3aHHbIE C UCIO/Ib30BaHMEM €€ /A efbl. B Kakoil Mepe
9TO JOCTYIIHO MaJIeHbKOMY peOeHKy?

B psage sMmupudeckux paboT MOKa3aHO, YTO MOHMU-
MaHHe peGEeHKOM Ile/IeHAIIPABIeHHOCTI [BIDKEHWIT ApY-
TOr0 4eJI0BeKa MOXKHO 3a(pUMKCHPOBATb C OYeHb PaHHEIo
Bo3pacra — 3-6 MecsueB oT poxjeHns (Woodward, 1998;
Woodward, Sommerville, Guajardo, 2001). B sTux ncce-
TOBaHMAX MCIBITyeMBIM IOKa3bIBAalOT IIOBTOPSIOIIV-
ecs CUTYaluy CXBAaThIBaHMA PYKOM OFHOTO ¥ TOTO >Ke U3
IBYX 00'beKTOB, BCAKMII pa3 CTOAMIMX Ha ONHUX M TeX ke
Mectax. Korga MirajieHen HauMHaeT 3HAYMMO peXxe CMO-
TPEeTb Ha 3Ty CILIeHY, TO €CTh «IIPUBBIKAET» K Hell, 00beKThI
MeHsIOT MecTamu. KonmmuectBo ¢ukcaiuit B3opa yBenu-
YMBaeTCA TONBKO B TOM C/Iyd4ae, €CIM PyKa CXBaTbIBaeT
HOBBIIT 00BEKT (XOTsI OHA 1 TSIHETCSI IIPY STOM K IIPEXKHEMY
MECTY), ¥ He YBEeIM4MBACTCS, eC/IU PyKa CXBAaTbIBaeT TOT
e 00beKT, HeCMOTpsI Ha HOBUM3HY MeCTa er0 PacIIonoXe-
HYAL. DTO TOBOPUT O TOM, YTO MJIaJieHell BUIUT OIpefie/leH-
HOe pasjnuye MeXZY CMEHON HaIlpaBlIeHMA OBVDKEHUA
¥ CMEHOII LIeJIN, TO eCTh PacCMaTpuBaeT IJaHHOE IBVDKEHe
KaK IlelleHallpaB/IeHHOE.

OpHaKo Iie/b CXBaTbIBAHNA OTHOCUTEIBHO HATTLATHA,
U ecnu peGEHOK WMCXOFUT M3 HEKOTOPOI IIPe3yMIILU
Ie/IeHAaIIPaB/ICHHOCTH ABVDKEHUIT Yel0BeKa, eMy JOBOILHO

HIPOCTO OGHAPY>KUTb 0OBEKT, HA KOTOPBII 3TO ABIDKEHNUE
HanpasJieHo. B ciry4ae ¢ onpefieneHrieM HaMEpEHHOCTH TeX
VIV VIHBIX MaHMIY/LALVIT B3pPOC/IOrO ¢ 0OBEKTOM 3ajjada
CTaQHOBUTCS H0TIee CTIOXKHOIT, TIOCKO/IBKY C OBHUM U T€M XKe
IIpeIMETOM B3POC/IbIIl COBEPIIAET MHOXECTBO [IBVDKEHMIA,
B TOM YNCTIe IBJIAIONIUXCSA M YaCTSAMU OIIPefie/IeHHOTO Ieti-
CTBUA, I CAMOCTOSITE/IbHBIMI HaMEPEHHBIMM JIeTICTBUAMI,
U T0GOYHBIMY ABVDKEHUSIM, L{e/Ib KOTOPBIX CBsI3aHa C APY-
ruMuy npeaMetamu. HefaBHue ncciemoBaHuA paclo3HaBa-
HIS1 peOEHKOM HaMePEHUIT B3pOC/IOr0 B OTHOIIEHNM TIPEf-
METOB YKa3bIBalOT Ha JOBOJIBHO INMPOKME BO3MOXKHOCTH
TeTell B CAMOM Hauajle paHHeTo Bo3pacTa. Tak, Hampumep,
B akcriepuMenTe M. Kapnenrep ¢ coasr. (Carpenter, Call,
Tomasello, 2005) meTn Bupmenu, Kak B3POCHIBII IPOBOFUT
UTPYLIEYHYIO MBIIMIKY OT OIHOTO Kpas CTO/a JI0 JIPYroro
OffHUM U3 [BYX CIIOCOOOB: KOPOTKMMI IPbDKKAMIU C IIpe-
PBIBUCTBIM 3BYKOM «IIV-IIM-ITW» VIV CKOJIB3SIIUM JBYDKeE-
HIIeM C JJIUTe/IbHBIM 3BYKOM «Imum». [Ipu aToM B ofHOM
U3 YC/IOBMIT B KOHIIE CTOJA CTOSIM 2 HOMMKQ, ¥ MBIIIKA
B UTOTe JBYDKEHN MOMaflazia B OMH U3 HIX, a B IPYTOM —
TaKMX JOMMKOB He ObUIO, MBIIIKA IPOCTO IIepeceKasa
cror. [Toc/e MHCTPYKLuM «A Teepb — ThI» CIOCOH mepe-
IBVDKEHVS MBIIKY (IPBDKKM VIM CKOJIbXKEHUE) YCTOM-
YYBO MOBTOPSANN TONBKO JIeTU M3 BTOPOII TPYIIIb, @ IeTH,
BUJIeBIIIMe, KaK MBIIIKA TIOMafiajia B JOMMK, IPUMEHAIN
CrydaiiHble BapMaHThI IIepeIBIDKEHM, BHE COOTBETCTBIA
C TeM, KaKOJl CII0CO0 ITOKa3bIBaJI 9KCIEPUMEHTATOP.

Takum 06pasoM, aBTOpHI [/MAIOT BBIBOH, UTO yXKe
B 12 MecsiueB peGeHOK OIpeHeNseT, A Yero B3POCTIbLIL
COBepIIaeT Ty WIM VHYI0 MAaHUITY/LILUIO C OOBEKTOM —
SIBJISIETCSL TJI OHA CaMOCTOSITENbHBIM JieliCTBYMEM (TTOpbI-
raTh/IOCKOIB3UTh MBIIIKOI) M/IV IIPOMEXYTOIHOIL, 06CITy-
JKVBAIOIIeT! OIepanyell 1A APYToro AeicTBYA (IIOMeCTUTD
MBIIIKY B IIPABbIii/JIeBBIl HOMUK), ¥ B 9TOM CMBICTIe —
CTOUT JIM €€ IOBTOPATh. B Lie/toM 3a mociefHue fecATuie-
TUA MOXKHO IEPEYNCIUTb MHOXKECTBO UCCIEHOBaHUI, Ifie
TaK WIN MHAdYe TOKA3aHO, YTO MPU HAOMIOIEeHNN [TelCTBII
B3POCIIOTO C 00BEKTOM IeTU B Bo3pacre 12-18 mecsanes
BOCIIPOM3BOJAT TO IENICTBIE, KOTOpPO€ HaMepeBaJICs COBEP-
IIITh B3POC/IBLIL, IOPOIL, JaXKe eC/II peasbHO HabmogaeMoe
mevictue 661710 ApyruM (Meltzoff, 1988; Gergely, Bekkering,
Kiraly, 2002; cm. Taxxe 0630p Cepruetko, 2006).

B paMkax paccMaTprBaeMOro HaMM BOIIPOCa, OGHAKO,
Ba)XHO TIOHMMATb, OPUEHTUPYIOTCS M IeTV Ha HaMepeH-
HOCTb JIeVICTBUII B3POCNOTO KaK TAKOBYIO WM I HUX
Ba)KHO, YTO HAMEPEHHOe JIelICTBIe, KaK IPaBuUIO, IIPUBO-
INT K YCIeXY, K HOCTVKEHUIO IIPUBIEKATeTbHOTO Pe3y/b-
tara? UTo mponsoiifieT, ecu TaKas TUIMYHAS CBA3b OyzeT
HapyiteHa? Takue ycmoBusi OBUIM CO3[AHBI B MCCIEHOBA-
Huu M. Kaprenrep c coasr. (Carpenter, Akhtar, Tomasello,
1998), B KOTOPOM MCIBITyeMBbIM 12 u 14-MeCAYHOTO BO3-
pacTa 5KCIePUMEHTATOP IOKa3bIBa/l HOBBIN, HE3HAKOMBII
IVIS1 HMX OOBEKT — CO3[JaHHOE CIIELMANbHO [ SKCIIePH-
MeHTa He6O0/IbIII0e MeXaHINYeCKOe YCTPOIICTBO, COCTOsILIee
U3 HeCKOTbKUX MOABIDKHBIX dacTell. Kaxjoe u3 ncnomnb-
30BaBIIMXCA YCTPOVCTB J[IONYCKajo, IO KpaiiHell Mepe,
ABe MaHMUIY/ILUY C PA3HBIMU YaCTAMY 0OBbeKTa (HAIpPH-
Mep, IlepeK/TYeHe pplyara Win packadyBaHMe Koleuka),
B pe3ynbTaTe KOTOPBIX IPOMCXOIVIO IPUBIEKATEIbHOE,
MHTepecHoe [/Is1 pebeHKa cobbiTHe (HampuMep, HafyBaHue
PasBOPAYMBAIOILETOCST HYMaXKHOTO «SI3BIKA»).

Poccuiicknii XXypHan KOrHUTUBHON HayKu

ntoHb 2014, Tom 1, Ne 1-2

www.cogjournal.ru

47


http://www.cogjournal.ru/

TatbsiHa KoToBa, TaTtbsHa KOanHa, Anekcein KotoB

OcBoeHMe NPeaMETHbIX AENCTBUA Yy AeTel

OKCIepMMEeHTAaTOp TOBOPUI MCIbITYyeMoMy: «CMo-
TPM, 4TO y MeHsA ecTb! S ceifyac mokaxy Tebe, KaK C 9TUM
HaJ0 UIpaTh», a 3aTeM COBEpLIAT MOAPsk 0be MaHUI-
JIAIIVY, OJHY CONIPOBOX[ass BOCKIMIaHMeM «BoT Tak!»,
a gpyrylo — «Oiil». To ecTb mofgpasyMeBanoch, 4To OfHa
U3 MAaHMIYIALMIA ABIAETCA HAMEPEHHON, a Jpyrag —
HeJasiHHOIL, cry4daitHoit. [Tpu aTom 06e oHM ObUIM pe3y/b-
TaTUBHBIMM, IIPOM3BOAMIN IIPUBJIEKATe/IbHbIN, MHTEpec-
HbIT s peberka addext. IIoaTOMy aBTOPBI OXMAAIH,
4TO ec/iu peGeHOK Iy MOBTOPEHUY AECTBUII B3POCIOTO
PYKOBOZACTBYeTCA CTpeMJICHIEM K pe3y/lIbTaTy, IOBTOpseT
yCIIeIIHbIe JIefiCTBUA, TO HM OfHA U3 IOKa3aHHBIX MaHU-
Oy/sIuuil He JO/DKHA MMETh IIPUOPUTETA AJIsl Hero u obe
OHM [O/DKHBI BOCIIPOM3BOAUTBCS C ONMHAKOBOI YaCTOTOIA.
OpHaxo feTu B 06eMX BO3PACTHBIX IPYIIIAX CYLeCTBEHHO
Yallle MOBTOPSIIM HaMePEeHHOe [eliCTBUE B3POCTIOro, TO,
KOTOpOe OH COIpOBOXJAN BOCKIMIaHueM «BoT Tak!»,
U He BBIOMPA/IN ITyCTb ¥ pe3y/IbTaTUBHOE, HO «CITy4aliHOe»
IOBIDKEHMe, CONpOBOX/ iaBIIeecs MexaoMeTreM «Oit!l».

U Bce >xe IOTOOHBI pe3y/IbTaT He CHUMAeT OIMCaH-
HBIX BbIIIe COMHEHMII, CBA3aHHBIX C TeM, YTO HaMepeH-
HOCTD JIEFICTBUII B3POC/IOTO ABJIAETCA HE CaMOCTOATENb-
HBIM OPMEHTUPOM /ISt BbIOOpa 06pasLa Ipy MofpaskaHui,
a CIyXeOHBIM, IOBBIMIAIIINM BEPOATHOCTh VCIIELIHO-
CTU BBIOPAHHOTO [EVCTBUsI. BO3MOXHO, B 9KCIEpUMEHTe
M. KapnieHTep 1 coaBT. (1998) meTu MoBTOPAIOT HaMepeH-
HOe JIeJICTBUe He IIPOCTO IIOTOMY, YTO OHO HaMepeHHOoe,
a IIOTOMY YTO OHO YCIIEITHOE U HAMEPEHHOE, TO eCTb 00/1a-
TaeT JOIOHNUTETbHBIMY IIPUBJIEKAaTe/IbHBIMUA XapaKTepy-
CTUKaMM 110 CPAaBHEHMIO C JPYTUM YCIICIIHBIM HeJICTBYEM.

B TakoM ciry4ae, IPOTUBOIIOCTAB/ICHN e HAMEPEHHOTO
U Pe3y/IbTaTHBHOTO [ECTBUsI B IIOJHOM Mepe B pabore
M. KapneHTep n coaBT. (1998) He IIpoOM3OIIIO, OCTAIOCh
HETIOHATHBIM, OyAeT 11 pebeHOK IOfpaKaTb HaMepeH-
HOMY JIe/ICTBUIO, €C/I/l OHO HAIIALHBIM 00pasoM He CBf-
3aHO ¢ pesynpraroM. Ilofo6HOe MPOTMBOIOCTABIEHNUE
aKTUBHO MCCIENYeTCs B pabOTax, IIOCBSIEHHBIX TAK Ha3bl-
BaeMoMy (peHOMeHY upe3MepHoro noppaxanus (Whiten,
Custance, Gomez, Texidor, Bard, 1996; Call, Carpenter
Tomasello, 2005; Lyons, Young, Keil, 2007; Keupp, Behne,
Rakoczy, 2013; Kiraly, Csibra, Gergely, 2013). IIpeumyire-
CTBEHHO 3TOT ()eHOMEH M3y4aeTcsi B paboTe C [OLIKO/Ib-
Hukamn (cM. 0630p: Korosa, Koros, 2014), mbl e pac-
cmotpuM mccnepoBanre M. Hwunbcena (Nielsen, 2006),
B KOTOPOM IIPMHA/IM YYacTye HeTV PaHHETO BO3pacTa.

B cBoem akcnepumente M. Hunbcen (2006) moka-
3bIBaJl MCIBITYEMBIM HOBBI [UIA HUX IpefMeT, Ipef-
CTaB/IAOLMIT cO00I HeOOMbIIYI0 KOPOOKY € KPBIIIKOI
U TIepeK/ToYaTeieM Ha G0KOBOI ITaHeIN, BHYTPY KOTOPOIt
HaxomwIach urpymka. HekoTopble MCIIBITyeMble BUIEIN,
YTO 9KCIEPUMEHTATOP Opas JeXALWit PsAoM [JOIOTHNU-
Te/IbHBII 00beKT (K IpUMepY, UTPYIIEIHBII MOTOTOK WM
HOTPEMYIIKY), ¢ €ro INOMOIIbIO MepelBUTa/ IIepeK/Ioda-
Te/b U, TAKUM 006pasoM OTKpBIBasi KOPOOOUKY, U3B/IEKasl
UTPYLIKY. VICHIBITyeMBIM U3 APYTON TPYINBI JeMOHCTPU-
PpOBaIN, KaK 9KCIIEpMMEHTATOp IIPOCTO IepeBUTaeT Iepe-
K/II0YaTe/Ib Ha KOPOOKe PyKoil (OIOTHUTEIbHBIN 0ObEKT
Y STOM JIEXXANI PSIIOM). 3aTeM 9KCIIEPUMEHTATOp cOOM-
pan 06beKT B 06paTHOM mopsifiKe (K/Ial UTPYLIKY B KOPO-
004YKy ¥ HAKpbIBA/I KPBILIKOi) ¥ Tpemmaran peGeHKy
CaMOMY IOCTAaTh UTPYLIKY.

B pamMkax Takoit Iponenypsl UCIONb30BaHNUE OO -
HUTETIBHOIO OOBEeKTa AB/IACTCSA HEHYXKHBIM I pe3yilb-
TaTa — U3BJICYEHNA UTPYLIKY, TO eCThb Hea(p(PeKTUBHLIM,
He CBsI3aHHBIM C yCIlexoM feiictBieM. Kak 1 B mo6oM akc-
HepUMeHTe, TIOCBSIeHHOM 3¢ (GeKTy Ype3MepHOro IoApa-
JKaHsL, 4YTOOBI yOENUTHCS B TOM, YTO peOEHOK B COCTOSTHUN
OLleHUTb Hed(PPEeKTMBHOCTb TOrO WM MHOTO JeiCTBUS,
TO €CTb OTCYTCTBVE HEOOXOAUMOCTH B HeM, B IPOLERYPY
BKJIIOYAETCS YCIOBMe 0e3 IpelBapuUTeNIbHON IeMOHCTpa-
LMY IEVICTBUIT C 0OBEKTOM CO CTOPOHBI B3POCTIOro. B aT07!
rpynne ucnbpiTyemble M. Humbcena (2006) B BospacTe
n 12, n 18, u 24 MecALeB OTKpbIBaIN Kopo61<y, nepeBuUras
HepeKIIYaTeIb PyKoil, TO eCTh IOHMMAJIN, YTO MCIIOIb30-
BaHMe JOMOIHNTETBHOIO 00BEKTa He HY)XHO /IS JOCTH-
JKEHNS pe3y/IbTara.

W, TeM He MeHee, IpM TaKOM NMOHMMAHUM YCTPOJN-
cTBa 00bEKTa VCIIBITYeMble B IPYIIe C AeMOHCTpalyeil
B3pOC/IBIM HEIPPEKTUBHOTO [EVICTBUS MOBTOPS/IM €rO,
HepeBUras IMepeKIYaTeNnb ¢ IIOMOIIb0 06bekTa. Takoe
HOBefieHIe OBIIO XapaKTePHBIM B 9TOM YCTIOBIUY /IS fleTelt
18-Meca9HOrO BO3pacTa 1, B elle OOJIbLIEN CTEIEHN, LA
aByxneTHMX. [ogoBasble eTH OTKPBIBAIN KPBIIIKY PYKOI,
Ia)ke ec/u B3POCIIBbIT OTKPBIBANI €€ C TIOMOLIbI0 0OBEKTA.
VHTepecHO, YTO ecmu B3POCIHBL IPU 3TOM IIpefBapu-
TE/IbHO M300paka/l MOMBITKY IIePeIBUHYTH IepPeKIIYa-
TeJ/Ib PYKOIT U BeTl Ce0s1 TaK, CTIOBHO OB y HETO He MOMY4N-
JIOCh, U TOJIBKO ITOTOM II€PENBUTAJI €ro JOIOTHUTETbHBIM
00DeKTOM, yKe 1 12-MeCsIHBbIe [eTH OTKPBIBAIN KOPOOKY
C TIOMOIIBI0 06'beKTA, 63 IPeIBAPUTENIBHBIX TIPO6.

Takum o6pasom, B 9kcrmepumente M.Hwunbcena
(2006) BUAHO, YTO pebEHOK [ENICTBUTENPHO TOTOB MOfPa-
)KaTh HAMEPEHHOMY JIeJICTBMIO B3POCIIOTO, TaXkKe eC/I OHO
He AB/AeTCS 3PPEeKTUBHBIM, 00eCIedNBaIOIUM Pe3yb-
taT. Kpome Toro, MbI BUUM OIpefe/IeHHYI0 BO3PACTHYIO
IpaHMIy TAaKOro ImoBefeHus — 18 mecsanes. 12-mecqu-
Hble JIeTM TaKXKe PAacIlo3HAIOT HaMepPEeHHOe IOBefeHe
B3pOC/IOTO ¥ MOTYT €My IOipakKaTb, €CIM OHO OKa3bl-
BaeTCA OIpPAaBJaHHBIM, HO B IIPOTVBHOM C/Iy4ae He OpU-
SHTHUPYIOTCA Ha Hero. Takoe BO3pacTHOe COOTHOIIEHVE
OKa3bIBaeTCsl COBIAJAMOIMM C OXWUIAHUAMMU, KOTOpbIE
MOXXHO OBUTO OBl 9KCTPAIONMPOBATh U3 IEPUOAU3ALN
JI. C. Beirorckoro — [I. b. 9nbkonnna (dnbkoHuH, 1997b),
HIOCKOJIBKY VIMEHHO II0C/Ie IPOXOXKIEHNA KPU3JICa OTHOTO
rofia M BCTYIUICHVs B PaHHMUII BO3PAcT pebeHOK, [0 9TOil
HepOAM3aLy, BKII0YAeTCSA B COBMECTHYIO CO B3POC/IBIM
IesATe/IbHOCTD 10 OCBOEHMIO ITPEIMETHBIX JJeICTBUIL.

Ilo cpaBHeHuio ¢ skcrnepumentoM M.Kapnenrtep
u coaBT. (1998) melicTBUe, JEMOHCTpUpPYeMOe B3POCIbIM
B aKcriepuMenTe M. Hunbcena (2006), siBisieTcs onepany-
OHAJIbHO 60JIee CIOKHBIM: B [IEPBOM CIydae HYXKHO IPO-
CTO TIPUBECTM B JBIDKEHME [eTanb 00BEKTa, 2 BO BTOPOM
HeOOXO[MIMO B3STb OTHEIbHBII IPEAMET U C €I0 OMOIIII0
IpPOU3BECTV MAHUIYIALUU C [eTaNbl0 00DBEKTa; KpoMe
TOTO, CAMO COOTHOLIEHME MEX[Y HeJICTBYEeM U pe3y/bTa-
TOM B HUX OT/INYAETCA: pacKauMBaHue KOJledKa Helocpey-
CTBEHHO NPMBOAUT K HAJYBAHUIO OYMa)KHOTO «sI3bIKa»,
a IOC/Ie OTKPBITHS KPBIUIKY IIaJI0YKOM UTPYLIKY U3 06'b-
eKTa ellje Hy>KHO JOCTaTb OT/e/IbHBIM [IBIDKCHMEM.

B03MOXHO, 4TO B YC/IOBMAX GO/iee IIPOCTOrO ormepa-
I[IOHA/IbHOTO COCTaBa CMEHa IIPMOPUTETOB MEXJY Lieyle-
HAIIPaB/ICHHOCTBIO U  Pe3Y/IbTaTUBHOCTBIO ITPOMCXOJUT
B 6o/tee paHHeM Bo3pacTe. ITO KOHEYHO, HECKOIBKO IIPO-
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THBOPEYNT BBICKA3aHHOMY BbIIIIE, B CBA3Y C JAHHBIMU 9KC-
nepumenTa M. Hunbcena (2006), BbIBofy 06 06ycioBieH-
HOCTM 9TOrO M3MEHEHMs] OOLIMM XOHOM ICUXIYECKOTO
PasBUTHS, [IEPEXOAOM K HOBOU (POpMe COBMECTHON [esi-
TETbHOCTH CO B3POCTBIM IIOC/IE KpU3yuca ofHoro roga. Ho
SMIMPUIECKM KapTUHA IICUXNYECKOTO PAa3BUTHA JOBOTbHO
JaCTO OKA3bIBAETCS MMEIOLIEN «B/IOKEHHYI0» CTPYKTYPY IO
OTHOLIEHMIO K pa3HbIM YPOBHAM CTIOXHOCTH HelicTBuA (cp.,
HaIlpyMep, ¢ OCBOEHVeM IIOHMMaHMA Iie/IeHaNpaBIeHHOCTI
cxparpiBanusa (Woodward, 1998) u Bsrmagma (Woodward,
2003)), coBHO ObI KPU3NCHBIE SIBTEHMSA M HOBOOOpas3oBa-
HMsI OfHOTO U TOTO YK€ THIIA MOXXHO HaO/II0faTh PaHbILle W
II03)Ke B 3aBVYICMMOCTH OT YPOBHS CTIOKHOCTM JefICTBUA, O
PasBUTUI KOTOPOTO UJIET peyb.

Kpome Toro, B skcriepumente M. Hubcena (2006)
CTPYKTypa JeiiCTBIA He II03BOMIAET B ITOJTHOI Mepe IPOTU-
BOIIOCTABUTb L{e/IEHAIIPABIEHHOCTD JelCTBUA ero a¢dek-
TUBHOCTU: M/IsE 3TOTO HEOOXOJMMO, 4TOOBI HeiiCTBIUA,
CpaBHUBaeMble IO 3(PQPEKTUBHOCTM U HAMEPEHHOCTH,
OBLIN PSIIOMIONIOXEHHBIMI II0 CBOEMY OIlePAI[IOHAIBHOMY
CTaTycy.

B cBsi3M ¢ 3TUMM OOBSICHUTENBHBIMU TPYFHOCTIMU
BO3HUKAET HEOOXONMMOCTb CO3[aHMs IKCIEPUMEHTA/Ib-
HOII MEeTOAMKN, B KOTOPOIl OB pebGeHKY IpemoCTaBiIsi-
Jlach BO3MOXXHOCTb BBIOOpa MEXAY ABYMs HENCTBUAMMU
C OHUM U TeM e 0O'bEKTOM, 13 KOTOPBIX OffHO SIBJISIETCS
Ppesy/IbTaTMBHBIM, HO Helle/leHaIllpaB/IeHHBIM, a Ipyroe —
IieJIeHaIIpaB/IeHHbIM, HO IIPY 3TOM He IPUBOJNT K Pe3y/Ib-
tary. IIofoOHBII 9KCIIEPUMEHT MBI U NPOBEIN B PaMKax
TaHHOU PaboTBI, IPEAIoNaras NpoOBepuTh, OyAeT Mu Ipu
006CyX/JaBIIIeiiCs BbIIlle PSOIOTIOXEHHOCTI [eVICTBUIL 110
OIEpAIMOHA/IBHOMY CTaTyCy HAOMIOaTbCA CMeHa IIPMO-
pUTeTa YCIEIHOCTY/HaMEPEHHOCTH C BO3PACcTOM, M €C/N
Jla — TIPOM3ONMET /I OHA B TOM >X€ BO3PACTHON IPYIIIE,
4TO M NOfOOHAsA CMEeHa B OTHOIICHNN JIeMICTBUA C OTHE/b-
HOII IeTa/IbIo.

Mertop,

HVcnpiTyembre

Ipynma 1: 21 pebeHok B Bo3pacTe 12-16 mecanes (cpen-
HUT Bo3pacT 14.2 MecsneB), cpefy HUX 9 Majb4uMKOB,
12 neBouexk.

Ipymma 2: 11 geteit B BospacTe 17-20 mecsnes (cpen-
HUT Bo3pacT 18.1 MecsueB), cpegy HUX 6 MajIbYMKOB,
5 meBOYeK.

Bce ncnbiTyemble ABNAIOTCA MOCETUTENAMU HNOCYTO-
BBIX LIEHTPOB U K/IyOOB I/Is pOfuTeiel: ¢ zeTbMu I. MockBa
u ITogMOCKOBBA.

Marepunan

B skcnieprumeHTe OBUIM MCITONB30BAHbI IBA HOBBIX, HE3HA-
KOMBIX 7151 pebeHKa 00beKTa, KaKIbIiT 13 KOTOPBIX COTEP-
XKaJI ieTajI, JOIIyCKAoI[e 3aMeTHbIE, BOCIIPOM3BOSMMbIE
pebeHKOM JCCIeyeMOoro BO3pacTa MaHUIYIAun (K Ipu-
Mepy, IIPO3pavHBblil AP ¢ ITACTUKOBBIMYU OYCHHAMI BHY-
TP, KOTOPBIIT MOKHO BpAI[aTh, TOMKAS €r0; MIN IUIACTH-
KOBO€ KpbUIO 62004k, KOTOpOe MOXXHO ITOBOPAYMBATH,
mepxa 3a Kpaif). Ha kaxgoM 00beKTe HECKONBKO TaKMX
nmeTanen.

IIpy aTOM MaHUDYIALNMA OFHOM U3 TAKUX JleTasein
B K@X/[OM U3 OOBEKTOB IPUBOGUT K TAK HA3bIBAEMOMY
pe3y/IbTaTUBHOMY COOBITIIO: HEPLEIITUBHO-SIPKOe COObI-
TIe, TPUBJIEKATeNIbHOE [ pebeHKa MCCIeTyeMOro BO3-
pacra (HampuMep, 3BOH I MeJIbKaHUe ITepeKaThIBAIOLIXCS
PasHOLBETHBIX OyCMH BHYTpPM IUIACTMKOBOTO IIPO3pad-
HOTO IIapa VIV MeIOANYHBI 3BYK 3BOHKa). Takylo MaHM-
IY/ISILIVIO MBI Ha3bIBA/IU Pe3Y/IbMAMUEHbIM 0eticeuem.

MaHunynsuus Apyroi GeTanbio B KaXAOM 00DbeKTe
3aBepiraeTcs 6e3 MepleNTUBHO-IPKOTO COOBITISI, 3aMeT-
HOTO [yIsi Habmojamiero pebeHKa, «Hepe3y/lIbTaTUBHO»
(nampumep, MOBOPOT Kpbma 6ab04YKkM IpOMCXORUT bec-
IIYMHO, ¥ He CTIeflyeT HMKAKOro 3BYKa, M3MEHEHNA 11BeTa;
U3MEHAETCS TONBKO IIOJIOXKEHME JeTaay, KOTOpoll MaHMU-
Hy/IUpyeT 9KCIIepMMeHTaTop). Takylo MaHMIY/IALNVIO MBI
OyneM Ha3bIBaTbh HePe3ynbarmusHvim Oetictneuem.

ITpouenypa

JaHHas npouenypa ABIAeTCA MOAU(PUIVPOBAaHHBIM Bapy-
AQHTOM 3KCIIEPUMEHTa, OINMCaHHOrO B pabore M. Kap-
neHTep ¢ coaBropamu (1998). Hame rmaBHOe m3MeHeHMe
3aK/II09AeTCs B TOM, YTO B OPUTMHAIBHOM SKCIIepYMEHTe
M. Kapnentep ¢ coaBTopamm (1998) Bce feiicTBUA 9KC-
nepyMeHTaTOpa (VM BBIIOTHAEMbIE IPeJHAMEPEHHO, U KaK
OBl CrTydaltHble) ObUIM pe3yNbTaTUBHBIMU. MBI Xe XOTUM
IPOTUBONIOCTABUTD HAMEPEHHOCTb IIOBEfIeHUA B3POC-
JIOTO €r0 Pe3yIbTaTUBHOCTY, TO €CTb BBECTY YCIIOBIE,
Ipy KOTOPOM HaMepeHHOe HelCTBUe B3pocioro Oymer
Hepe3y/IbTaTUBHbBIM.

Tax ke, kak 1 B akcnepuMenTe M. KaprienTtep ¢ coas-
topamu (1998), B Hamlell IIpoleAype B3POC/IbI MTOKA3bI-
BaeT peOeHKy paHee He 3SHAKOMBIIT eMy 00'beKT CO CTI0BaMm
«CMmoTpu, uto y Menst ects! Ceitdac st moKaxy Tebe, Kak
¢ otuM urpatb. C 3TMM Ha/Io UTPaTh BOT Tak! <IIpOU3BOAUT
mevicteue> Oit! <IpousBoOguUT HeliCTBMe>». 3aTeM Iiepe-
HaeT mpeaMeT pebGeHKY, ToBOpPs: «A Terepb — ThI!»

B oT/mune ot axcriepuMenta M. KaprnienTep ¢ coasTo-
pamu (1998), B HaleM dKCIiepMMeHTe OBUIO 1Ba YCIOBHUA.

1. CornacoBaHHOE NOBeeHME B3POCTIOIO: Pe3y/b-
TaTMBHOE [IeIICTBME BBIIONHACTCA Iie/IeHaIIpaBIeHHO,
a HepesylbTaTMBHOE — HelleJIeHAIIPaBIeHHO. JTO yCIIOo-
Bue OBUIO KOHTPOJIBHBIM U COOTBETCTBOBA/IO, KaK MBI
Hoj1araeM, OOBIYHOI KapTIHe TIOBeeHMsI B3POCIOro, Han-
6oree yacto HabIIOfaeMol pe6EHKOM paHHETO BO3pacTa
IOpy IpefbsABICHUN €My HOBOIO IIpefiMeTa: B3pPOCIIbIil
HaMepeHHO (roBops «Bot rak!») maHmmymupyert ¢ meta-
b0 00beKTa, B pe3y/ibTaTe 4ero CAy4aeTcsl MHTEPECHOE,
IpUBJIeKAaTeNbHOE COOBbITHE, ¥ KOTHA IIPM 9TOM OH CIIy-
YaifHO KacaeTcs Apyrou geramu (ropops «Oiil»), To HuKa-
KOTO 3aMETHOrO COOBITISI, KPOMe IepeBIDKEHNS CaMoil
HeTasl, He IIPOUCXOJMUT.

2. HecormacopaHHOe NOBefleHUE B3POCIOro: pe-
3y/IBTaTVBHOE JEJICTBME BBIIOMHACTCA HelelleHaIIpaB-
JIEHHO, a Hepe3ylbTaTMBHOe — IleJIeHallpaBIeHHO. JTO
9KCIEPUMEHTa/IbHOe YCTIOBMe, MbI B HEeM BBOAUM HEKOe
HapylleHNe OXUAAHWIT pebeHKa I TOro, 4TOOBI YBU-
IeTb, Ha KaKyI0 M3 XapaKTepPUCTUK ITOBEJEHN B3POCIIOTO
peOeHOK B HeICTBUTENLHOCTY ONMMPAETCSI B XOfe Iepe-
Ta4ly OIbITa. B 3TOM CiTy4yae skcrepuMeHTaTOp HaMEePEeHHO
(roBops «Bor Tak!») MaHMITyIMpYeT C fleTanblo 0OBEKTa,
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HO HVKAKOTO 3aMETHOTO COOBITIS, KPOMe IepefBIDKEHMs
caMoit fieTanu, He IPOMCXOANT; @ KOIZIa OH CTy4aliHo Kaca-
eTcs ppyroit geramu (rosops «Oiil»), crydaeTca MHTepec-
HOe, IPUBJIEKaTeNIbHOE COOBITHE.

OKCIepuMeHT ObUI BHYTPUCYOBEKTHBIM, KaXKjoe
yC/IoBMeE NPEeAbABIANOCh KaXKAoMY ucnbiTyeMomy. Iops-
IOK IpeqbsIBIIEHNsI YCIOBUIL, COYETAHUsI NX C 0OBEKTOM
U HOPAJOK 1LIe/IEHANIPABJIEHHOTO U Helle/IeHalIPaBIeHHOTO
HeIiCTBIUS BHYTPU OFHOTO YCTIOBMUS OBUT IIPOKOHTPOINPO-
BaH C IOMOLIbIO TTO3MIMOHHOTO YPaBHIBAHMA.

[Tocne mnpembsBIeHUs [ENCTBUII M  COOOIEHUS:
«A Temepb — TbIl» 9KCIIEPUMEHTATOP MOABUTAT 00D-
eKT K pebeHKY 1 OXKU/Ja/l €T0 MAHUITY/IALNIL C 0OBEKTOM.
dykcupoBanach fietaab, ¢ KOTOPOJ pe6eHOK OCYIIeCTB-
JISUL TIEPBYI0O MaHMITY/LANNIO. B TedeHue Bcell MpoOIeRyphl
BeJIach BUJIE03aINCh.

C KaXObIM JWCIBITyeMbIM IIPOBOAM/IACH IIpefiBa-
pUTeIbHAS UTPOBas Cepusi CO 3HAKOMBIMU [Isi pebeHKa
UTPYIIKaMM B IIelAX YCTAHOBIEHMSA KOHTAKTa MEX[y
pebeHKOM U 9KCIIepUMEHTATOPOM. Bce mcmbiTyemsele mpu-
HUMAny ydacTye B 3KCIIEPMMEHTe B COIPOBOXJECHUNU
pomuTens, NPefBapUTEIbHO ITPOMHCTPYKTMPOBAaHHOTO
0 Le/IAX U YC/IOBMAX NPOBEleHNs UCCIeoBaHuA. B dacT-
HOCTH, 3KCIIEPMMEHTATOP IPOCUT POAUTENA HM HAIpaB-
JIeHNEM B30pa, HI IBYDKEHMEM, HI CIOBECHBIM YKa3aHUeM
He JaBaTh peOeHKY IIOHATH, KAKOI MIMEHHO [eTaIu HY>XHO
KOCHYTbCA, U C/IEAVI 3a BBIIIOJTHEHNEM TIpaBIIa.

Takum 06pasoM, Mbl MMeeM OCHOBAHMS OXUJATh,
YTO B YCIOBUAX COITIACOBAHHOTO IIOBEJEHUSA B3POC/IOTO
pebeHox OymeT IOBTOPATH ILie/leHANIPABIEHHYI0, HaMe-
PEHHYI0 MaHMITY/IALVIO, SBJAIIIYIOCS OTHOBPEMEHHO
pesynpratuBHoil. Hac uHTepecyeT moBemeHme pebeHka
B HeC0271ac08aHHbix yClnoBuAX. Ecmu, Kak Mbl Ipenrona-
raem, /st pe6eHKa IIpy OCBOEHUY IIPeIMETHOTO AeliCTBUs
KPUTUYHBIM SB/IAETCS OTCIEXUBAHNE HAMEPEHNI B3pOC-
JIOT0, WUCHBITyeMble OYAYT MOBTOPSTb HAMEPEHHOE [eli-
CTBMeE, JaKe HECMOTPsI Ha €r0 Hepe3y/lIbTaTuBHOCTD. Ecin
Ke BbIJje/IeHIIe HaMePEHsI UTPaeT CIy>XKeOHYI0 POJIb, CBsI-
3aHHYI0 C TUIMYHBIM IIOJIOKEHNEM JIe7I, KOIJla HaMepeH-
HOe JIeiiCTBMe NPUBOAUT K Pe3yIbTaTy, TO B CO3JAHHO
HaMI Heco2aco8aHHOL CUTYALUM VICHIBITYyeMbIll JTOJKEeH
BOCIIPOM3BOIUTh HEHAMEPEeHHOe MeJICTBME, IIOTOMY YTO
MIMEHHO OHO ObIIO Pe3y/IbTaTUBHBIM.

Kpome Toro, Hac mMHTepecyeT pasnmuuue B IIOBefe-
HUM JleTeil M3 PasHBIX BO3PacTHBIX Ipynm: 12-16 mec.
n 17-20 mec.

PesynbraThl

B kadecTBe 3aBMCUMON IEpEMEHHOI B HallleM 3KCIepu-
MeHTe BBICTYIIAeT IepBOe feiICTBIE pebeHKa C HOBBIM 00b-
€KTOM, KOTOPO€ BBIPaXKaeTCsi B BBIOOpe PeOeHKOM AeTann
O MaHUIYALUY HeIOCPeCTBEHHO IOC/Ie NeMOHCTpa-
UM B3POCIBIM 00bekTa. PeGeHOK IOCIe CIOB B3POCIOro
«A Temepb — TbI!» MOTATMBAETCSA [O JIeTaly, KacaeTcs
ee U IepefBMUraer. ITO MOXeET ObITh eTanb, ¢ KOTOPOIl
B3POCIIBLI MAHUITY/IMPOBa/I HAMEPEHHO (IIOBTOP HaMepeH-
HOTO JIeJICTBMSA), AeTajlb, KOTOPOJ B3pPOC/IbIl MaHUIIY/IN-
pOBaJI HeHaMepeHHO (IIOBTOP HeHaMepeHHOIO [IeliCTBIA),
ZeTasb, KOTOPOI B3POC/IBIIl He MaHUIIYIMPOBaN (fpyroe
IEeVICTBUE).

JlaHHBIE [II1 TPYTIIIBI MCIIBITYEMBIX 12-16-MecA4YHOrO
BO3pacTa mpefcTaBaeHsl B Tabmuie 1. CraTucTudeckui
aHaNMM3 IIOKa3blBaeT, YTO [JIA MCIBITYeMbIX 3TOTO BO3-
pacTa TUI JEMOHCTPUPYEMOTro NMOBEJEeHNA B3POCIIOr0 OKa-
3BIBAETCS 3HAUMMBIM C TOYKU 3pEHUA BAUAHNA Ha IIepBOe
npousBopuMoe pebenkom peiictue (x*=10.13, p<0.01).
Tak, Ipy COITacCOBaHHOM HOBENEHUN 3KCIepUMEHTaTopa
OO/IBIINHCTBO feTell BHIOMPAIOT Lie/IeHAIPaBIeHHOE Jeli-
CTBME, TO €CTb IIPOSB/IAIOT YMEeHIE pacllO3HABAaTh HaMepe-
HUA M B COOTBETCTBUU C 3TUM INOCTyNaTh. OTHAKO Heco-
I7IaCOBaHHOE IIOBefleHMe IKCIIEPUMEHTATOPa BefleT K TOMY,
4TO GOJIBIIAsT YACTD [leTell COBEPIIAET «IPYroe» NeiiCTBUE,
He HaOMIOfAeTCs HY IPEeIIIOYTEHNIT Lie/leHapPaBIeHHOTO
TeVICTBYA, HY NPEAIIOYTeH)s Pe3y/IbTaTUBHOIO JAeiiCTBI.
Takum 06pa3omM, fake UCIBITYeMble B MIALIEN BO3PACT-
HOI! 'PYIIIIe He CK/IOHHBI IOBTOPATDb IMEHHO Pe3y/IbTaTHB-
HOE JIefiCTBIE: B YC/IOBMAX, KOITIA OHO BBIITOTTHAETCS HEHa-
MEpEHHO, OHU IPEVMYIeCTBEHHO BBIOMPAIOT MEICTBUE,
He IIPOV3BOAYBIIEECS B3POCTIBIM.

MepBoe genctare pebeHka ¢ 06BEKTOM
nocne geMoHCTpauuy OeicTBuii B3pOoCnoro

Tun nosBegeHus MNosTOp MoBsTOp
3KCneprmeHTa- HamepeH- - HeHame- [Ipyroe
Topa HOro Aei-  PeHHoro nei- B ue-
cTBUS nencTensa nom
cTBUE
B3pOcC- B3pOC-
noro noro
CornacosavHoe 13 3 5 21
nosefeHne 62 % 14% 23% 100 %
HecornacosaH- 3 6 12 21
Hoe nosefeHne 14% 29% 57% 100%

Ta6nuua 1. COOTHOLUEHNE COrnacoBaHHOCTY NoBeae-
HUSI SKCMepuMeHTaTopa u NepBoro AencTeus
pebeHka No OTHOLLEHUIO K O6bEKTY nocne
LEeMOHCTpaumm geincTBuil B3pOCHOro (s ucnbl-
Tyembix 12—-16-mecsa4HOro Bo3pacra)

MepBoe penctere pebeHka ¢ 0OBbEKTOM
nocne AeMOHCTpauun OeicTBUiA B3POCIoro

Tvn noBegeHus MosTOp MosTOp
JKCnepumeHTa- HamepeH- HeHame- .Elp roe
Topa HOro el-  PeHHoro erl- B ue-
CcTBUSA nencTens gTBme oM
B3pOC- B3pOC-
Jloro noro
CornacosaHHoe 9 1 1 1
nosefeHne 82% 9% 9% 100%
HecornacosaH- 2 2 11
Hoe noseaeHne 63% 18% 18% 100%

Ta6bnuua 2. CoOOTHOLLEHUE COrnacoBaHHOCTUN NoBefe-
HUS 3KCMepuMeHTaTopa u NepBoro AencTeus
pebeHka No OTHOLLEHNIO K 06bEKTy nocne
[eMOHCTpaLmm [eicTBuiA B3pOCHOro (s ucnbl-
Tyembix 17-20-mecs4HOro Bo3pacra)

B 10 e Bpemsa mnA rpynmbl 17-20-MeCAYHOTO BO3-
pacTa BapualMM COITIACOBAHHOCTM IIOBEHEHMsS B3pOC-
noro He mMmenu 3HadeHusa (x*=0.92, p>0.5): pesynbra-
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TMBHBIM WIM Hepe3yIbTaTUBHBIM OBIIO HaMepeHHOe
TeliCTBUE B3POCTIOTO, IETY BCE PABHO MOBTOPS/IN UMEHHO
€ero U UTHOPMPOBAIM HeHaMepeHHOe, HeCMOTPA Ha TO 4TO
OHO B OJHON M3 Cepuil MMENIO NPUBIEKATENbHbIN pe3y/b-
tar. TakuM 06pa3oM, B 9TOM BO3pacTe UCIIBITYeMble OIN-
panuch B BLIOOpE IIOBTOPAEMOTO He/ICTBMA Ha HAMEPEeHNA
B3POCIIOro, a He Ha 3 )eKTBHOCTb CAMOTO eiCTBUA.

ITpu 5TOM B LieAX 0OOCHOBAHMA Pa3feeHNA UCIIBITY-
eMBbIX Ha Ipe/i/IoKeHHbIe BO3PACTHBIE TPYIIIBI MBI CPABHIIN
pacnpefienieH1ie peakIii B YCIOBMAX C Pa3HOM COITACOBaH-
HOCTBIO B IBYX BO3PAaCTHBIX IPYIIIaX. Mbl OOHapy XN, 4TO
3TO pacIperiefieHne CTAaTYCTIIECKN 3HAUVMMO CBA3AHO C TEM,
B KaKyIo BO3pacTHyIo rpymy (12-16 mec., 17-20 mec.) moma-
maeT ucnbITyemblit (x*=9.03, p=0.01).

O6¢cyxnenne

Ilo pesynbraTaM IPOBEEHHOIO 3KCIEPUMMEHTA MBI
MOXKE€M CiellaTb BBIBOJ, YTO B CpeflHEM C 18-MecA4HOro
BO3pacTa JIeTV Ha4MHAIT MCIONb30BaTh MMEHHO HaMe-
PEHHOCTb TOBEEHNs B3POCTIOTO [/LS TOTO, YTOOBI PEIIUTS,
KaKO€ M3 [eICTBUII B3POCIIOTO C 06'BEKTOM CTOUT IIOBTO-
pATh. B Bospacte 12-16 MecAlLleB OHM OPUEHTUPYIOTCA,
KaK BUJJHO U3 IIOJIyY€HHBIX JJAHHBIX, OTHOBPEMEHHO 1 Ha
Ppe3yNIbTaTMBHOCTD NEMCTBUI B3pOCIOrO, M Ha MX HaMe-
peHHOCTh. IIpyu CTONIKHOBEHMM K€ C HECOITTaCOBAaHHBIM
MOBENIEHMEM, C IPOTMBOPEYMEM MEXJIY JByMsd Has3BaH-
HBIMM KDUTEPUAMM, OHM HPENIIOYUTAIOT «YXOZUTb» OT
HETO, BBINO/IHAA JeJICTBIUE C NeTaJIbl0, KOTOPOI B3POCIIbLI
He MaHUITyTNPOBaJI BOOOIIe.

Kak MbI yIloMuHa/Iu BbIILIIE, Y)Ke C TPeX MecsLeB pebe-
HOK MOXXET BBIJENATDH Le/b CXBATHIBAIOLIETO IBVDKEHIA
B3pocnoro (Woodward, 1998; Woodward, Sommerville,
Guajardo, 2001), u, mo KpailHeil Mepe, ¢ 12-MeCsSIHOTO
BO3pacTa Ipu BBIOOpe M3 [BYX pe3yIbTaTUBHBIX Jeil-
CTBUI B3POCIIOTO IPEJIIOYNTAET MOBTOPATH HAMEPEHHOE
(Carpenter et al., 1998). U Bce ke, Kak BUJJHO I10 TIOBefe-
HIIO MICIIBITYEMBIX B HallIel IIPOLEAyPe, COBCEM OTKAa3aThCA
OT OpPMEHTAalMJ Ha Pe3ynbTaT JEMCTBUA NP IOApaXKa-
HUM MOTYT TONBKO MCIBITyeMble 17-20-MeCAYHOrO BO3-
pacra. To ecTb MbI TOBOPUM O pa3BMBAIOIEMCS KauecTBe,
KOTOpOE€, NO-BUAMMOMY, JEICTBUTENLHO JEXXUT B OCHOBE
CKayKa B OCBOEHMM ITPEMETHDIX JeVICTBIII B PAHHEM BO3-
pacTe, HEMIOCPENCTBEHHO MpefBapAsA €ro.

Opuenranys Ha HaMepeHMe B3POC/IOTO IpK BbIOOpe
HOBTOPSIEMOTO [eVICTBUS AEMCTBUTEIBHO MOIIa OBl OBITH
IIOJIE3HO CTpaTeruelt Il OCBOEHMA KY/IbTypPhl Ha yPOBHE
UCTIONIb30BaHM TUIIMYHBIX B JAHHON KyIbType IpefMe-
TOB. B Hava/se cBOero BXOX[IEHUA B KY/IbTYpy pebeHOK
JIMeEET C/IMIIKOM Maji0 KOTHUTMBHBIX BO3MOXKHOCTEN I
CaMOCTOSITE/IBHOTO 0TO0pa 9P (PeKTUBHBIX, TOTE3HbIX Aeli-
CTBMUII C IIpeIMeTaMy U3 BCETO 0ObeMa HAOTIOfAeMbIX UM
MaHUITYIALNMI B3POCBIX C HUMMU.

C ofHOJI CTOPOHBI, 3TO BBIPAXKAETCA B TOM, ITO YACTO
caMM Leny, IpeciefyeMble B3POCIBIM, OIOCPENOBAHbI
APYyIMMM COOBITUSIMMU, MMEIOT CIMIIKOM MAleKO OTCTO-
AlWMe TOCIENCTBUA: K IPUMEPY, Mbl HaJileBaeM MIAIKY,
HaXoIACh B TEIUION KBapTHMpe IIOTOMY, YTO coOMpaeMcs
Ha YUy U 3HaeM, 4TO TaM Mbl 0e3 Hee 3aMep3HeM, HO
FOJIOBA/IOMY PeOeHKY 3[jeCh U Celfdac TPYAHO BOCIPUHU-
MaTb «COTPeTbCsI» Kak Iieb. C [PyToil CTOPOHBI, KaK MBI

y>Ke OTMeYa/l BbILIe, MHOTMX IieJieil, KOTOPBIX B3POCTIbIi
TOCTUTAET C IIOMOLIBIO IPEIMETOB, pe6EeHOK Ha CYILIECTBY-
IOIIEM ypOBHe €0 OBUTATC/IbHBIX HABBIKOB C 66HI)IHI/IM
yCHeXOM MOXET HOCTI/II‘HYTI) 6e3 nmpegMeTa: Iida HBYXHCT-
Hero peeHKa CIocob oTopBaTh KycoueK OyMaru pykamm
OynmeT HafjeXXHee, 4eM CIOCOO C HMCIOIb30BAHUEM HOX-
Hun. Jla m camMa CBA3h BBINONHAEMBIX MaHMUIYIALNI
C JOCTUTaeMOI IIe/IbI0 B OOIBIIMHCTBE CTy4YaeB OKa3bIBa-
€TCs1 OCHOBAHHOII Ha 3aKOHOMEPHOCTSIX, IIO4AC CTOXKHBIX
IUIsL IOHVIMAHUS aXkKe B3POC/IOTO: OYeMY OT HaXKaTusl Ha
BBIK/IIOYATe/Ib 3arOpaeTcsl JIAMIIA, HEeCIel[UaancT B 06ma-
¢t GU3MKM OOBSICHUT MU TIPUOTUSUTEIBHO.

Bce atu 06¢cTOsITENBCTBA CHenanu Obl OCBOEHNME TIpef-
METHBIX Hel‘/JICTBI/HU/I B paHHEM BO3pacTe€ OY€HDb MEIEHHbIM
U IIPAKTIIECKU HETOCTYIIHBIM, eC/u ObI peOeHOK OIMpascs
Ha CaMOCTOHTeHI)HyIO OL[eHKy peSyIIbTaTI/IBHOCTI/I II0BEC-
H1sL B3pocoro. I103ToMy ommcaHHbIE B TUTepaType faH-
Hble O paHHell opueHTauNy pebeHKa Ha HAMEPEHHOCTDb
noBefieHust B3pocnoro (Meltzoff, 1988; Carpenter, et al,
1998; Carpenter, Call, Tomasello, 2002; Gergely, Csibra,
2003) BBIIJIAOAT BIOJHE OXUZAeMbIMU. [IeiiCTBUTENIbHO,
HaMepeHIe elI0BeKa JOBOIBHO XOPOIIO 3aMeTHO II0 IOA-
TOTOBKE [IBIDKEHISI, €T0 XapaKTepy, PeaKLuy Ha cOObITHS,
ClIefyIolye 3a HUM, W I/ OCBOEHMA NPEIMETHBIX Jeli-
CTBUIT HPABUIO «IIOBTOPATH BCe, UTO B3POCIBIN HeaeT
HaMepeHHO» [Isl pebeHKa 6bIIO OBl JOBOIBHO YHOOHBIM.

OpHako HaIM JaHHBIE YKa3blBalOT Ha Heobxomun-
MOCTS ellfe 60JIee CIOKHOI MOJe/H, OMUCHIBAIOLIET BHIOOD
TeICTBMIT B3pOC/IOro Ay moppakaHusA. CoInacHO IOMy-
YCHHBIM pe3yHbTaTaM, pe6eHOK HE BCErma cne,uyeT TaKOMy
HpaBIIy: Ha PAHHMX 3TAIAX ero BIOOP 06YCIOBIeH OTHO-
BPEMEHHO U Pe3yIbTATUBHOCTBIO HEMCTBHUII B3pPOCIOTO
M UX HAMEPEHHOCTBbIO, @ CTAHOBSCh CTaplile, OH CIOBHO
OBl HaYMHAET VICIIONB30BATh MeHee «0OBEKTUBHBII» OpU-
eHTNp — JIMIIb HaMepeHue B3pocaoro. OgHaKO IpOosiBIIe-
HIte pe6eHKOM PacIO3HaBaHMsI HAMEPEHHOCTH BO MHOTMX
HPeRbIAYLINX UCCIETOBAHNSAX MOXKHO OBIIO 651 0OBACHUTD
TeM, YTO OH CYMTHIBAET PEAKIIMIO B3POC/IOTO HA Pe3y/IbTaT
€ro IeVICTBYS U 110 Hell OTpenesnsieT, 6bUI0 u TaHHOe [ieil-
CTBME HaMepeHHbIM. K mpumepy, Korma B McClefoBaHUU
3. Menbr3odda (1995) B3poCblit «CTapaeTcsA» OMYCTUTD
HUTKY OyC B Y3KMIl CTEK/ISTHHBII LVIMHAP, U OYCHI OBK-
CaloT TO C OJFHOIA, TO C IPYTrOJ CTOPOHBI IVJIMHAPA, UMEHHO
peaxuys Ha 3T0 COOBITIE (PACCTPOEHHBIIT TOIOC, HAIPAB-
neHue B3opa, «Oii», clexyoliee cpas3y ke 3a COOBITIEM)
MOTYT IIOMOYb PeOeHKy IOHSITb, YTO HaMepeHue ObIo
IOPYTUM.

JeiicTBUTENBHO, B GOMBIIMHCTBE UCCIELOBAHNUIT pac-
HO3HABaHMsI HAMEPEHHOCTY HaMepeH1e B3POC/IOTO COIyT-
crByeT Hamuumio pesymprata (Meltzoff, 1988; Carpenter
et al, 1998; Carpenter, Call, Tomasello, 2002; Gergely,
Csibra, 2003), moaToMy HOBTOp pe6eHKOM HaMepeHHOTOo
HeICTBIS B3POCIOrO MOXKHO OOBSICHUTD He CIIOCOOHOCTHIO
CYMTHIBATH HAMEPEHHOCTb B IE/IOM, @ PAcCIO3HAaBaHNEM
peaxuuu B3pOCoro Ha pesynsrar. C 9TUM paccyxjeHneM
CoIZIacyloTcs ¥ HefaBHMe pnaHHble V.Kmpamm c coasT.
(Kiraly et al., 2013), B axcrieprMeHTe KOTOpPBIX 14-Mecsd-
HbIE I/ICHbITyeMI)Ie HE IIOBTOPAIN JIeIU/ICTBI/[e B3pOC/Ioro
(cxmoHsIBILIETOCS TOOM K IIACTUKOBOI ITAHEMN-TAMIIOYKE
Ha CTOJIE), eC/IM y 3TOTO JAeCTBMA He OBIIO pesynbTaTa
(TamMIIouka IOC/Ie 9TOTO He 3aKUranach). ITO IMPOMUCXO-
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AWIO, HECMOTPSI HAa TO, YTO AECTBYE B3POCTIOrO BBIIOJI-
HSUIOCh HAMEPEHHO U JaXKe COIPOBOXKAAIOCH OCTEHCUBHO-
KOMMYHI/IK&TI/IBHI)IMI/I IIpM3HaKaMU.

IIpy TakoM paccCMOTpeHUM TIOBefleHuE CTapuien
prHHbI B HallleM 9KCIIEPVIMEHTE HAUMHAET BBIITIANNETD HE
6ojee MPOCTBIM U MeHee «O0ObeKTUBHBIM», a HALIPOTHUB,
6071ee TOHKO U CJIOXKHO OpraHM30BAaHHBIM. I10-BUAMMOMY,
18-MecsiuHBIN pebEHOK BBIfiE/IsIET HAMEpPEeHe B3POCIOTO
He 110 ero peakuuyu Ha BHelIHe HaOmomaeMoe COOBITHE,
a 110 XapaKTePUCTUKAM, IPeABaPSIOINM 1 COIIPOBOXIAI0-
MM caMo AelicTBue. TaKue MapKepsl, KaK MOXXHO 65110 OBl
OXXHnpgarb, B 60Hbmeﬁ[ CTEIICHU BHyTpeHHe CBs3aHBI C II€pe-
JKUBAaHMEM HaMepeHUs, 4TO HO/DKHO CIOCOOCTBOBATDH
yCTaHOBHeHI/HO COBMECTHOI'O BHMMAaHMA U COXpPaHEHUIO
coBmectHoro ombiTa (Tomasello, Carpenter, Call, Behne,
Moll, 2005).

Hap}my C 3TUM, OpMEHTaluMsA Ha TaKNe MapKephbl
MOJXET IIOMOTI'aTb pe6eHKy yCBaI/IBaTb Heﬁ[CTBMH B3pocCiIoro
C [JaJIEKO OTCTOSILIVIMI BO BpEMEHI pe3y/IbTaTaMu, KaK Te,
4TO OBUIM OMMCAHBI B Hauajie 0O6CyxaeHns. Takas uHTep-
IIpeTanyAa MOXET TaKXKe 6I)ITI) IIpYMEHNMA, II0 HameMy
MHEHUIO, K 00bsicCHEHNIO 3 deKTa Ipe3MEPHOro MofpaKa-
HUA, OIIMCAHHOTO B HAaYajIe HaHHOﬁ cTaThu. B HOIIy‘{eHHOM
pesynbraTe MPOMCXOAUT HEOOXOAVMOe, Ha HAIl B3IJLAf,
cOmDKeHre HUCCIeNoBaHMT TPO6TeMBl pacIo3HaBaHMs
HaMepeHMsI U YPEe3MEPHOro Mofpakays. JIoruka mepBoro
HAIIPaB/IeHNsI COCTOSIIA JO/ITOE BpeMs B OLjeHKe BO3MOX-
HOCTeil pebeHKa IO OOHAPYXKEHWIO Iie/IeHAIPaBIeHHO-
ctu peitctBuit B3pocioro (Woodward, 1998; Woodward
et al., 2003; Carpenter et al., 1998; Gergely, Csibra, 2003),
HO HPOHCHYPHO 9TO BBIIIOJHANIOCh YaCTO C IIOMOINbIO
IpeNIoXeHNss peOeHKy BOCIPOU3BECTHU [AeCTBYE B3POC-
noro. Jlormka >ke BTOPOrO C CAMOTO Hadaja COCTOSIIA
B TOM, '{TO6I)I IIOHATH OCHOBAHMA /1A IIOAPa’KaHMA, KOTO-
poiM crienyet pebeHok (Whiten, Custance, Gomez, Texidor,
Bard, 1996; Call, Carpenter, Tomasello, 2005; Lyons, Young,
Keil, 2007; Keupp, Behne, Rakoczy, 2013; Kirdly, Csibra,
Gergely, 2013), 1 B KauecTBe IpOBepsieMbIX (DAKTOPOB
CO BPEMEHEM AKTMBHO Hada/In I/IBY‘IaTI) VIMEHHO HaM€pEH-
HOCTb JeJICTBUA B3POC/IOTO.

Ha Ha B317151/1, 9TO IOTIOXKEHNeE fie/I TOBOPUT 06 06111-
HOCTU HpO6HeMaTI/IKI/I JAHHBIX HaHpaB}IeHI/If/’[ n yKa3bIBaeT
Ha HEOOXOOVMOCTh MOMENM, OOBICHAIIIEN pPasBUTHE
paclosHaBaHMs HAMEPEHNUs KAaK BKIIOYEHHOTO B MeXa-
HU3M COLMATIBHOTO Hay‘leHI/IH y yenoBeka. Hamm OTaH-
HBI€ ITOKa3bIBAIOT, 4TO IOJKOOHAS MOMEIb ¢ HEOOXONUMO-
CTbIO JOJI>)KHA BK/IIOYATh B Ce6ﬂ 9TaIlbl, KOTrJa COLMa/IbHOE
HaydeHNe OOYC/IOB/IEHO PacHO3HABaHVMEM HaMepeHMs I0
peakiyu B3POCTIOrO Ha Pe3y/IbTaT ero AeiCTBUsA, U Iepe-
X0/ K 9TaIiaM, Korga CounmajibHOE HayquI/[e OCHOBBIBA€TCA
Ha XapaKTEePUCTUKAX CAMOrO [EVICTBU, IPOM3BOAVIMOIO
B3poc/nbIM. ITpy 3TOM «HE3aBMCUMOCTB» OT pesy/IbTaTa He
O3HAYaeT, YTO pebEHOK Ha 9TOM 3Tare 6e30IIATHO KO-
pyet nmoboe HaMepeHHOe feiicTBIE B3pocnoro. K mpumepy,
€My VHaeTCsi COXPAaHWUTb OIOPY HA BHELIHME NPU3HAKIL
9KCIIEPTHOCTH, OCBEJOM/IEHHOCTM B IIOBEEHUN B3POC-
joro: mpobyioliee, CIOBHO OBl B IIEPBBIIT pa3 IPOU3BOLU-
Moe, IyCTb ¥ HaMepeHHOe, [eiiCTBUe 6e3 OIpeeIeHHOTO
pesybraTa JOIIKONbHYUKY He mosropswT (Korosa, Ilpe-
obpaxkerckasi, 2009).

B xagecTtBe ofHOIT U3 1IeIell JaHHOTO MCCIIENOBAHMSA
MBI Ha3bIBa/lIM COIOCTABJIEHNE JAHHBIX, IIOMTyYaeMbIX IIpK
nposefileHny MopuuUUMpoBaHHOI Ipouenypsl M. Kap-
neHTep ¢ coaBT. (1998), ¢ pesympraramm M.Hunbcena
(2006). B ero paboTe 6511 IIOKa3aH CXORHBII ¢ 0OHAPY>KEH-
HBIM HaMM BO3PACTHOI Iepexof] B OpMEHTAIMy Ha HaMe-
PEHHOCTb BOIIpeKM pe3ynbTarTy. HamoMHMM, Bblllle MBI
TOBOPWJIN O TOM, 4TO IIPOLIEAYPA B €r0 UCCIEHOBAHNY ObITa
B OOJIbIIIEN CTETIEHN BBICTPOEHA B COOTBETCTBUY C TUIINY-
HBIMM VICC/IEIOBAaHMAMHI Ype3MEepHOTo IOfipakaHNA: Hepe-
3y/IBTaTUBHOCTD IEMICTBMA ObUIA OIepaliOHaIM3MPOBaHa
KaK ero MppeleBaHTHOCTb KOHEYHOII 1emu (To ecTh U 6e3
JAQHHOTO [eVICTBUS Liellb ObIIa HOCTIDKMMA), @ Pe3y/ibTar
OBII He MEepLENTUBHO-3aMETHBIM COOBITHEM, HACTYIIAIO-
MMM aBTOMATMYECKM IIOCTIe MAaHUIYIALMU B3POCIIOro,
a CKopee BO3MOXKHOCTDBIO peanu3aliuy C/IeYIOLIero fei-
CTBUA (M3BJI€YEHNA UTPYIIKN).

C TOYKM 3peHMS OIepaIMOHATbHON CIOXXHOCTHU
HaO/mofaeMbIx peGeHKOM HeiiCTBUiT ObIIO 6Bl pasyMHO
OXIJIaTh, YTO B Hameil 6ojiee MPOCTOI IPOLERype BO3-
pacTHast TpaHMIla UCKOMOro (eHOMeHa OymeT 6omee paH-
Hell 110 cpaBHeHUIo ¢ pedynbratamu M. Humbcena (2006).
Ho, ¢ To4ykm 3peHmsa mpepmaraeMoil HaMM MHTepIIpeTa-
1y (3aK/Iovarollelics, HAIOMHUM, B TOM, 4YTO IIpeXIo-
YTeHN)e HaMepeHHOCTM Pe3y/IbTaTy O3HadaeT IOsBJIEHNE
BO3MOXXHOCTH PAacIO3HaBaTbh HaMepeHNe B3POC/IOTo He 110
€ro peaKLMM Ha pe3y/bTart, a 110 XapaKTepUCTUKaAM, IIpefi-
BapAOIIVM ¥ COIPOBOX/AOIIVM HelCTBUe), IpoLefypa
B akcrepuMenTe M. Hunbcena (2006) okaspiBaeTcs Ipefyb-
SIBJISIIOLIEN CXOTHbIE TPeGOBaHMSA K CIOCOOHOCTI pebeHKa
pacrosHaBaTb HaMepeHHOCTb. IloaToMy MBI cumraem,
4TO, HpPY Pa3INYMAX B YPOBHE CIOXKHOCTU Hab/iofae-
MOTO JIeVICTBMS B HallleM 9KCIIePUMEHTe U B ICCTIeIOBAaHUN
M. Hunbcena (2006), BblsiB/IeHME aHAJIOTMYHON BO3PacT-
HOJl TPaHMIBl B HAIIUX pe3y/lbTaTaX ABIAETCA BIIOTHE
3aKOHOMEPHBIM.

Takoe comocTaB/ieHMe O3BOJISIET CHENATh elle ONUH
BaXHBII I IPOO/IEMATUKN IPE3MEPHOTO IOAPAXKAHMS
¥ COI[MA/IbHOTO Hay4YeHA B 1IeJIOM BbIBOJI: PasBUTHE YCBO-
€HIIA OIIBITA U3 B3aMMOJIeIICTB CO B3POC/IBIM UAET, Bepo-
ATHO, He 110 IMHUM YCIOXKHEHVsI TOCTYIIHBIX A7t pebeHKa
IEICTBUIL, a 110 JIVMHUU OIU30CTI yCBauBaeMOrO OIIbITA K
IVTAHMPOBAHUIO JielicTBMA. To ecTh yeM cTaplle CTaHO-
BUTCA pebeHOK, TeM 6onblle OH TOTOB HEPEHMMATb I3
HOBEIEHVsI B3POCIIOTO CIIOCOOBI, C IIOMOIIBI0 KOTOPBIX OH
BBIOMpAET TO WIM MHOE JeVICTBIE, PETYINPYET UX UCIIOTI-
HeHMe, IIEePeKIIoYaeTcs MeXAy HuMM. XOTs KOCBEHHO
3TO fjaeT pebeHKy BO3MOXKHOCTb OCBaMBaTh Hojiee CIOX-
HbIE I10 CBOEN CTPYKTYpE NECTBUA, HO, KaK Mbl BUJVM U3
TAHHOTO MCCIEOBAHNUA M €0 COOTHOIIEHNUA C CYLIeCTBY-
IOI[MMI pe3y/IbTaTaMu, He caMa Mo cebe 3Ta CIIOKHOCTD
OMICBIBAET IPUPOCT B pa3BUTUY MeXaHI3MA COI[UATBHOTO
Hay4deHUs], a 00yCIOBIMBAIOLIIE ee OCOOEHHOCTI OpraHMu-
3auyy, BbIOOpa M ITAaHMPOBAHUS JIEVICTBUI.

B menom, 6maromaps MOCTPOEHUIO 3KCHEPUMEHTA
C MPOTUBOIIOCTABJIEHNEM HAMEPEeHHOCTM U Pe3y/IbTaTHB-
HOCTH B IIOBEEHMU B3POC/IOr0, HaM YHAIOCh OOHapy-
KUTb, 9TO meTu 17-20 MeCAYHOro BO3pacTa IpeIIodn-
TaIOT IOBTOPATH JEICTBME, KOTOPOE B3POCIIbIN BBHIIIOTHII
HaMepeHHO (IIyCTb JjaXke OH M He JOCTUT IIpU 9TOM MHTe-
PeCHOTrO pesy/nbTara), a He CIy4aliHO (XOTA 9TO [eiicTBUe
U 3aBepIINIOCh MHTEPeCHBIM pe3ynbTaToM). Kpome Toro,
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MBI BBIACHUMN, YTO 12-16-MeCAYHBIE VICIIBITYEMbIE B 9TOM
Clly4ae CKOpee IPENIIOYMTAIOT BBIMONHATD [EJICTBME, He
IIOKa3aHHOe B3pocibIM. CollocTaB/leHNe ¢ JaHHBIMU [pY-
TUX MCCIEHOBAaHMII (B TOM 4uMCIe, U3 OONACT M3ydeHUs
Ype3MepHOro IO pakaHNA) IPUBEIO HaC K BBIBOAY O TOM,
YTO IpPEAIIOYTEHNE HAMEPEHHOIO [EeNCTBUA IIpU Heco-
IJTACOBAHHOM IIOBEIEHUM B3POC/IOTO CBA3aHO IpPexXJe
BCETO C IOSAB/IEHMEM BO3MOXKHOCTM pacIO3HaBaTbh HaMe-
PEHHOCTD He IO peaKLUM B3POC/IOTO Ha pe3y/bTaT, a 110
XapaKTePUCTUKAM, NPeABaPAIINM U CONPOBOXAAIOLINM
nelicTBHUE.
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Abstract. The mesolimbic dopamine system is believed to be a key component in the processing of rewarding information
by the brain, although the precise nature of dopamine release remains unknown. Avoidance conditioning combines reward
(positive) and aversion (negative) phenomena. Here the activity of 60 neurons in the ventral tegmental area (VTA) was
studied in freely moving rabbits during the acquisition and performance of an active avoidance. A total of 48 % of the recorded
neurons responded to the conditioned stimulus (CS). A significant predominance of excitatory responses to the (CS) was
demonstrated. Two main patterns of cell responses to the CS were identified: the reaction with short latency to the CS onset
and the instrumental movement related activity. The proportion of neurons reactive to the CS onset significantly decreased
between the initial and final stages of learning, but the proportion of movement related neurons significantly increased. Thus
our results suggest that the signaling of VTA neurons is better associated with the processes of motivated action.
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Introduction

Dopamine participates in a wide range of behavioral and
cognitive functions in the brain, including movement,
reward processing, and creativity (Flaherty, 2005). Of
the central monoamine neurotransmitters, dopamine pres-
ents the greatest challenge in terms of deducing its main
physiological role. Midbrain dopamine neurons of the ven-
tral tegmental area (VTA) send projections to many regions

including the striatum and prefrontal cortex and are
together referred to as the mesocorticolimbic dopaminer-
gic (DA) system. This system has traditionally been viewed
as a single “neural currency” of reward and this view has
numerous experimental confirmations (Berridge, 2007;
Tsai et al., 2009; Wise, 2012; Rossi, Sukharnikova, Hayra-
petyan, Yang, & Yin, 2013; Steinberg et al., 2013). How
exactly the midbrain DA system is involved in the processes
of learning, and what aspects or specific links of the phys-
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iological mechanisms of reinforcement it represents are
an important focus of ongoing research (Berridge, 2007;
Ivlieva, 2010; Bromberg-Martin, Matsumoto, & Hikosaka,
2010; Steinberg & Janak, 2013).

Current hypotheses suggest that (1) DA itself
induces pleasure (Wise & Bozarth, 1985), (2) DA provides
the universal teaching signal that induces learning (Schultz,
1998; Schultz, 2013), (3) DA mediates motivation or
incentive salience (Berridge, 2007) and (4) DA energizes
behavior (Salamone, Correa, Farrar, & Mingote, 2007).

Each viewpoint is based on extensive experi-
mental data, and it is believed that they are not mutually
exclusive. However, there are at least two main discrep-
ancies within these explanations. First, it is paradoxical that
the activation of the same brain substratum should be both
reinforcing and drive-inducing, so hypotheses (1) and (3)
are conflicting. Second, it is hard to explain the activation
of the DA system, which is believed to be engaged in reward
processes, in response to aversive stimuli. If midbrain
dopamine neurons actually encode value-related signals,
their activity should be inhibited by aversive stimuli
because aversive stimuli have negative motivational
values. However, the results are inconsistent, with many
studies showing excitation by aversive stimuli (Anstrom
& Woodward, 2005; Anstrom, Miczek, & Budygin, 2009;
Brischoux et al., 2009, Matsumoto & Hikosaka, 2009; Wang
& Tsien, 2011). At the intersection of such contradictory
aspects of DA system functions is instrumental active
avoidance, because in this paradigm aversive stimulation
as well as motivational and reward processes (in the form
of omission of a harmful event) take place.

Thus, the present study recorded VTA neurons
during the acquisition of active avoidance. The study
of neuronal activity in behavior is one of the most
appropriate methods of functional specificity investigation
because of the possibility of precise spatial localization
of recorded changes with high temporal resolution and
minimal invasiveness. Previous studies have shown that
the phasic activation of midbrain dopamine neurons
strongly resembles the prediction error; that is, dopamine
neurons burst when an animal receives an unexpected
reward (Schultz, 1998). However, if the animal has learned
to associate a conditioned stimulus (CS) with a reward,
dopamine neurons burst at the presentation of the CS but
not the reward. Furthermore, if the CS is presented but
then the predicted reward is omitted, dopamine neurons
are inhibited at the approximate time at which the reward
should have been delivered. It was assumed that all of these
findings are consistent with the idea that dopamine neurons
report reward prediction errors (RPE): a positive prediction
error signal that the outcome was better than expected,
or a negative prediction error signal that the outcome
was worse than expected. It has been suggested that
such activity can in turn serve as a teaching signal in the
projection structures of the VTA (Schultz, 2013). This
assumption underlies the most influential hypothesis on
the specific role of mesencephalic dopamine in learning
processes. In many neuronal studies which consider this
idea, the obtained results were in good agreement with
the viewpoint’s basic assumptions (Satoh, Nakai, Sato,
& Kimura, 2003; Bromberg-Martin et al., 2010; Cohen,

Haesler, Vong, Lowell, & Uchida, 2012; Schultz, 2013). In
most of these studies, classical conditioning procedures
were used.

Data about the relationship between DA neurons
activity and instrumental movement are rather contra-
dictory (Schultz, Ruffieux, & Aebischer, 1983; Schultz,
1986; Nishino, Ono, Muramoto, Fukuda, & Sasaki, 1987;
Satoh et al,, 2003). In electrochemical studies of food
conditioning, it was shown that DA release precedes
the onset of instrumental movement execution (Roitman,
Stuber, Phillips, Wightman, & Carelli, 2004; Puryear, Kim,
& Mizumori, 2010; Cacciapaglia, Wightman & Carelli, 2011;
Oleson, Gentry, Chioma, & Cheer, 2012). In response to
the unexpected reward omission, DA level in the projection
structures increases, and conversely, when the rate of food
supply suddenly increases, a sharp decrease in the DA
concentration is observed (Richardson & Gratton, 1996,
1998, 2008). Together, these findings contradict the notion
of the role of dopamine as a signal of RPE.

While it is widely assumed that DA neurons exhibit
homogenous reward coding across the entire population
(Schultz, 1998), studies of dopaminergic system activity
under immediate aversive stimuli exposures are also
a source of controversy. This is because a neuron’s response
to aversive events provides a crucial test of its functions
in motivational control. In these studies, conflicting
results have been obtained in anesthetized (Ungless,
Magill, & Bolam, 2004; Brischoux, Chakraborty, Brierley,
& Ungless, 2009; Brown, Henny, Bolam, & Magill, 2009)
as well as in conscious animals (Anstrom & Woodward,
2005; Anstrom, Miczek, & Budygin, 2009; Wang & Tsien,
2011). Rather contradictory are data on the location
and properties of neurons somehow reacting to aversive
stimulation in the VTA and the surrounding areas

Figure 1. Location of registration area (shaded rectangle) on atlas
section (AP 6) diagram. Abbreviations: IP, interpeduncular nucleus;
NR, nucleus rubber; SN, substantia nigra.
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(Brischoux et al., 2009; Matsumoto & Hikosaka, 2009;
Lammel, Ion, Roeper, & Malenka, 2011; Valenti, Gill, &
Grace, 2012). Most histochemically identified DA neurons
are inhibited in response to fear of the CS (Mileykovskiy
& Morales, 2011). In the context of classical conditioning
based on unpleasant but not harmful stimuli, conflicting
data about the sign of the reaction were obtained (Joshua,
Adler, Mitelman, Vaadia, & Bergman, 2008; Matsumoto &
Hikosaka, 2009; Cohen et al., 2012; Wang & Tseien, 2012).
Studies of DA neurons responding during active avoidance
when an animal learns to control aversive stimuli are rare
(Mirenovizc & Schultz, 1996) and that study was carried
out under mild defensive incentives.

Method

Animals. Four adult male rabbits weighing 2.5-3.5 kg were
involved in an experiment which recorded neuronal activ-
ity in conditions of free behavior.

Surgeries. Surgical procedures were performed under
Nembutal anesthesia (sodium ethaminal, 55 mg/kg) after
a period of acclimating the animal to the experimental
apparatus for 7 to 14 days. The animal’s head was fixed
in a stereotaxic apparatus and two trepanned openings were
made in the skull without damaging the dura mater. One
opening was 2.5 mm in diameter and was either in the region
of the projection of the VTA, with coordinates of AP=6-7,
L=1-2, H=-(4-6) (Fig. 1; Fifkova & Marsala, 1960);
a micromanipulator holder was positioned over the first
hole. The second hole was made in the occipital region to
accommodate the indifferent electrode, which consisted
of a steel screw contacting the dura mater.

o et

Hz

Figure 2. The activity of a neuron in the VTA of the rabbit during the omission (A) or the performance (B) of ear-twitching response to the CS.
Spike raster plot and peristimulus time histograms (100 ms bin) aligned to the CS onset illustrate different magnitudes of short excitatory
responses to the CS onset as a function of performance (presence or absence of instrumental movement). * indicates significant differences
of amplitude of neuronal responses (two-tailed Mann-Whitney test, p = .03). Vertical axis is neuronal firing rate (Hz). The green horizon-
tal line in the histograms indicates the value of the average background discharge rate, the blue lines show twice the standard deviation.
The upward arrow indicates the moment of CS onset. The downward arrow indicates the moment of CS offset. The short dotted line under
the x-axis indicates the period of electrocutaneous stimulus.
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Figure 3. The activity of the single VTA neuron in one of the rabbits

during an ear-twitching response to the CS. Spike raster plot and

peristimulus time histograms (100 ms bins) aligned to the moment of CS offset after instrumental movement execution. The short line

under the x-axis indicates instrumental movement.

Unit activity collection. During the experiment,
a micromanipulator was used to insert a microelectrode
(a tungsten wire 100 mm in diameter and coated with
viniflex lacquer, tip diameter 5-7 mm, resistance 800-2500
kQ at 1 kHz) into the brain. A biopotential minitransmitter
was also attached to the head, and transmitted neuron
spikes to the amplification system, from which signals
were transferred to an amplitude-time spike discriminator.
Standard impulses from the discriminator output were
passed to a computer.

Behavioral ~ procedures.  Experiments  involving
the recording of neuronal activity started 5 to 7 days after
surgery. Animals were trained and experiments were
performed in an electrically shielded sound-attenuated
chamber with dimensions of 60 cm x 80 cm and fitted with
an observation system for monitoring the animal’s behavior.
The defensive conditioned reaction (CR) was developed
by pairing the CS with electrocutaneous stimulation (ECS)
applied to the ear as an unconditioned stimulus (US). The
CS was switched off when the animal completed the species-
specific ear-twitching response within seven seconds
of the start of the CS during the initial period of acquisition
of the CR, and within four seconds of the start of the CS
once the reflex had formed. When this occurred, ECS was
stopped. If the rabbit did not perform the conditioned
reflex movement, the US was presented during the last
second of the CS. The CS was a sound tone at 400 Hz; ECS
consisted of square-wave impulses of 10 ms in duration,
at frequency of 10 Hz and amplitude of 10-30 , generated
using an ES-50-1 electrostimulator. ECS was delivered
via electrodes attached to the animals ear; the duration
of stimulation was one second. ECS parameters did not
exceed threshold values inducing responses in the form
of twitching movements of the ear and were selected
individually in each experiment.

Statistics. Initial processing of neuronal activity
consisted of averaging the discharge frequencies over
specified periods of time; discharge frequencies were
determined at the following intervals: 1) during the single
second before presentation of the CS; 2) during the first
100 ms and one second of exposure to the CS; 3) during
the period between the end of one second of CS exposure
and the beginning of the period preceding the operant
movement (only for latent periods of movement responses
of greater than two seconds; 4) during the second
immediately preceding the movement; 5) during the second
immediately after completion of the movement; and
6) during the second after the CS was switched off. When
there was no CR to the CS, the mean discharge frequency
was determined during each second of exposure to the CS
and the poststimulus period.

Statistical analysis of data consisted of 1) calculation
and construction of peristimulus histograms of neuron
spike activity in the presence and absence of positive
behavioral responses; 2) the use of the two-tailed signs
test to establish significant (p < 0.05) changes in discharge
frequencies in response to the CS; and 3) the use
of the two-tailed Mann-Whitney test to identify significant
(p < 0.05) differences in discharge frequency and pattern
in background conditions, in responses to the CS, and
in the poststimulus period in the presence and absence
of behavioral conditioned responses. The significance
of differences in the percentage compositions of the neuron
groups identified here was determined by analysis of 2 x 2
tables. Statistical analysis of results was performed using
Statistica 6.0 for Windows.
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Character of changes in the activity of neurons

All
I Significant reaction to CS:
Reactive to the CS onset
-excited
-inhibited
Reactive in relation to instrumental movement
-excited
-inhibited
Other

No response

Il. Changes in PSP:
-excited
-inhibited
Ill. Interrelation of reactivity to CS and in PSP
-reactive to the CS only
-reactive in the PSP only
-reactive both to the CS and in PSP

stage of generalization

stage of specialization

n 1 2 n 1 2
33 100 % 27 100.0%
17 51.5% 100 % 12 44.4% 100.0%
14 42.4% 82.4 %" 1 3.7% 8.3%*
12 36.4% 70.6% 1 3.7% 8.3%
2 6.1% 11.8% 0 0% 0%
40f26 15.4% 23.5%* 10 37.0% 83.3%"
2 7.7% 11.8% 9 33.3% 75.0%
2 7.7% 11.8% 1 3.7% 8.3%
2 6.1% 11.8% 4 14.8% 33.3%
16 48.5% 15 55.6 %
Of 27:
7 25.9% 100 % 22.2% 100 %
2 7.4% 28.6 % 14.8% 66.7 %
5 18.5% 71.4% 7.4% 33.3%
0 0% 25.9%

0% 7.4%

25.9% 14.8%

Table 1.

The distribution of different patterns of VTA neuron activity during active avoidance in different stages of conditioning

n — number of neurons; 1 — proportion of the total number of studied neurons, 2 — proportion of the number of neurons
exhibiting significant change of firing rate; *- significant differences of indicated shares (2 x 2 table, x2, p=.0025)

Results

Since there is no generally accepted electrophysiological
criteria that identify DA neurons and applicability of such
criteria in different experimental conditions is under debate
in the literature (Ungless & Grace, 2012), we hereby describe
all the neurons recorded in the VTA. During instrumen-
tal conditioning, the activity of 60 VTA neurons was
recorded. Statistically significant (p < 0.05) changes in the
frequency and pattern of discharge in response to the CS
were found for 29 (48 %) of the 60 VTA neurons. Evalua-
tion of the sign of reaction to the CS revealed a statistically
significant (p < 0.01) prevalence of activation responses. So,
in 18 (62 %) of the 29 recorded cells with a firing rate modi-
fication, an increase in discharge frequency was observed
while in five (17 %) of the neurons a decrease occurred.

The activity of the VTA neurons in response to CS when
performing the instrumental movement. The most charac-
teristic patterns of discharge during the period of CS
were defined as follows: (1) the reaction at the CS onset,
which manifests itself during the first 100 ms or the first
1000 ms of the CS; (2) a change in discharge frequency
during the period of the CS immediately before and/or
during instrumental movement; (3) an increase or decrease
of the firing rate throughout the action of the CS, and
excitatory-inhibitory or inhibitory-excitatory responses,
which together constituted a minority of recorded neurons
and were referred to as “others”.

The most numerous reaction was an excitatory
response to the onset of the CS, which was observed
in 13 eurons (45% of the number of cells reactive to CS)
(Fig. 2), as well as the activation associated with the instru-

mental movement, registered in 11 cells (42 % of the number
of cells changing activity in the period of the CS and
analyzed in relation to movement) (Fig. 3).

Three of eight cells with a reaction to the CS onset,
as recorded in the presence and in the absence of instru-
mental responses to CS, showed significant differences
in the severity of this reaction (see Fig. 2).

In the post-stimulus period (PSP) after the instru-
mental movement or lack thereof, the one-second time
interval immediately following the turning off of the CS
was analyzed. Significant differences in discharge rates
compared to background activity during this period were
found in 13 of the 54 neurons (p < 0.05).

Dynamics of mneuronal activity at different stages
of the conditioning. The activity of VTA neurons was recorded
at different stages of conditioning. These stages differed
in terms of the probability of instrumental responses to CS,
and in the amount of interstimulus reactions, in latent periods
of the motor responses. Two main stages were identified:
generalization, and specialization of CR.

The generalization stage was characterized by: an increase
in the number of positive behavioral responses to the CS
from 0% to 60-80% in different animals; large numbers
of intersignal reactions; a variable movement repertoire
in response to the CS (startle responses to switching on
of the CS, active movement in the arena, turning of the head
towards the sound source, intense twitching movements
of the head, and multiple twitching movements of the ear
lasting into the poststimulus period); and an unstable
latent period for the behavioral response. Since the instru-
mental movement was identical to those caused by uncondi-
tioned stimulus action, and strength of US was matched to
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Figure 4. Redistribution of percentages of VTA neurons with
the reaction to the CS onset (light bar) and with the reaction in
connection with a defensive instrumental movement (dark bars)
at different stages of the CR acquisition (2 x2 table, x¥*=9.12,
p=0.0025).

the threshold level, the development of avoidance was quite
fast, and the period before the first instrumental movement
emergence was short. The probability of performing operant
movements in response to the CS reached an average of 70 %,
though increases in positive conditioned responses at this stage
were accompanied by increases in the proportion of operant
responses during the interstimulus intervals. At the special-
ization stage, the proportion of adequate responses was greater
than 70% while the proportion of intersignal responses
relative to the number of CS presentations decreased to
0-30% and the efferent generalization of responses to the CS
was transformed into single twitching responses with a stable
latent period.

This stage has been described in greater detail
in Ivlieva and Timofeeva (2003).

A comparison of the dynamics of learning and
of neuronal activity has revealed a small decline in the
proportion of neurons reactive to CS at the stage of special-
ization compared with the stage of generalization of CR (see
Table 1). The acquisition of CR was sufficiently rapid, therefore
in the period before the first instrumental movements only
two neurons reactive to CS were recorded, but it should be
noted that the responses of the cells were inhibitory in nature.

At different stages of learning, there was a significant
redistribution of ratio of neurons with certain types
of reactions (2x2 table, x*=9.12, p=.0025). From the initial
to the final stage of learning the proportion of neurons
reactive to the CS onset decreased significantly, while
the proportion of cells that changed activity in connection
with the instrumental movement significantly increased
(see Table 1, Fig. 4).

In the post-stimulus period (PSP), the proportion
of neurons modifyingactivityas compared with the background
level were equal in both stages of the conditioning. However,
as in the case of the reaction to CS, the neurons redistributed
in percentages of inhibitory and excitatory responses (see
Table 1). The ratio of activity in the period of the CS and
in the PSP also changed. In the generalization stage, no neuron
was recorded with the response restricted by only the period
of the CS, and at the stage of specialization of CR such neurons
represent the majority of the reactive cells as shown in Table
1. That is, we can talk about the transition from the more
generalized reactions to CS to the time-limited responses as
the result of instrumental reflex consolidation.

Discussion and Conclusions

In the present study the activity of neurons in the ventral
tegmental area (VTA) is investigated during the acquisi-
tion of avoidance conditioning in a freely moving rabbits.
48% of the neurons investigated were shown to alter their
activity in response to conditioned stimulus (CS) during
the experiment.

Mirenowicz and  Schultz, during avoidance
conditioning in macaques (Mirenowicz & Schultz, 1996),
showed that only about 10% of the presumably dopami-
nergic neurons recorded change their discharge rate.
This discrepancy with our data has at least three possible
explanations: firstly, these authors used tactile and gustatory
(not painful) stimuli as unconditioned stimuli; secondly,
they recorded neural activity at the stage of an automated
instrumental movement; and thirdly, they used a short CS
and the neural activity in connection with the movement
was not considered by the authors. In the present study, we
also found that at the stage of specialization, the proportion
of neurons reactive to the onset of CS decreased, and
the proportion of neurons activated before or during
of the movement increased, and thus the percentage
of neurons reactive to the CS onset at the stage of special-
ization in our study is actually similar to that identified
by Mirenowicz and Schultz (1996).

As was mentioned in the introduction, current
hypotheses suggest that DA neurons signaling is associated
with (1) stimuli with hedonic value (Wise & Bozarth,
1985), (2) situations when positive outcomes (rewards)
are better than expected thus signaling RPE that drives
learning (Schultz, 2013), (3) motivation or incentive
salience (Berridge, 2007) and (4) energization of behavior
(Salamone, Correa, Farrar, & Mingote, 2007).

Our results are not consistent with the hedonic
hypothesis (1), since this hypothesis predicts that DA
neurons activation may be strongly associated with
termination of the US as well as of CS, given that relief
from shock or avoidance of shock is pleasurable. The
activation of neurons in response to the CS onset, which
is more pronounced at the stage of generalization when
an aversiveness of stimulus is doubtless, also contradicts
the hedonic hypothesis. Finally, the preferential activation
of neurons before and during instrumental movement
in the late stage of learning (stage of specialization) does
not correspond with any pleasurable events.

According to RPE hypothesis (2), neuronal activation
should be expected primarily in sessions when the first
successful instrumental movements lead to the abolition
of the US; that is, immediately after the turning off of the CS,
which we have observed in the activity of only one neuron.
This, of course, might be due to the fact that this stage
is very short and a few specific cells recorded at this stage
showed no expected response. However, the predominance
of excitatory reactions of neurons in response to the onset
of the aversive stimulus and in the period before movement
execution is difficult to explain in terms of the RPE
hypothesis, if we do not assume that the majority of neurons
recorded are not dopaminergic.

To a greater extent, our data agree with the salience
hypothesis (3): there is a preferential activation of cells
in response to CS onset on the stage of generalization, as
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well as a significant decrease in the proportion of these
cells during the transition to the stage of specialization,
when, a) the skill becomes automated, and b) the number
of electric shocks is reduced, which together reduces
the significance of the stimulus. However, in light of this
hypothesis, the meaning of neuronal activation before
the instrumental movement at the stage of specialization is
not entirely clear. Nonetheless, of all experimental events
the movement becomes the most significant one.

Our data are well suited to the last hypothesis (4): in the
stage of specialization, a majority of reactive cells signifi-
cantly changed, with most increasing their discharge rate
during and sometimes before the execution of the instru-
mental movement. Also, in the stage of generalization,
the activation responses to the CS onset were predominant
which is consistent with the traditional view that effective
stimuli for discharge responses of DA neurons should have
a trigger or releasing function for immediate behavioral
events that are important to the animal (Schultz, 1986).

This interpretation allows us to compare our results
with those obtained under other behavioral paradigms
where rewards instead of punishments were used. Similar
to the dynamics of VTA neuronal reactivity as the consol-
idation of a CR are the dynamics of discharge pattern
changes of a single neuron during the acquisition of delayed
instrumental food reactions described by Nishino et al.
(1987). They show that at the first trials in a situation with
delay, the neuron responded to the presentation of the CS
and to the series of motor responses, but in subsequent
trials only the response that was associated with the instru-
mental movement remained. Sato et al. (2003) did not find
significant modulation of neuronal activity in connection
with appetitive instrumental movement, but unlike
the behavioral task in our study, movement itself was
the simplest part of the behavioral task for the animal in that
experiment. After analyzing responses to the onset of stimuli
initiating instrumental movements the authors suggested
that the magnitude of neuronal reponse reflects the motiva-
tional properties of the CS. Applying this interpretation to
our data, we can assume that if the motivational signif-
icance of the CS as a precursor of pain decreased during
the avoidance acquisition, the decrease in the proportion
of neurons activated in response to the onset of CS should
be expected. Thus, our data confirm the assumption of Sato
and colleagues.

Also of interest is an association of the neuronal
responseamplitude to CS onset with probability and intensity
of the instrumental response (Fig. 2), which confirms
the VTA involvement in the processes of sensorimotor
integration (Berrige, 2007). In support of such participation
is the rearrangement of general reactivity patterns in the
direction from the sensory to the motor aspect during
the consolidation of instrumental skills: as the instrumental
movement is becoming more important than the CS,
the response of neurons to CS decreases.

Of considerable interest are the data on the relationship
between neuronal activity in the VTA and reinforcement
in conditions of avoidance when the removal of the pain
stimulus is the reward. We found great heterogeneity
of neuronal responses in the period of poststimulus
activity which is, on the one hand, consistent with different
patterns of DA release in projection structures in aversive

situations (Budygin et al., 2012, Badrinarayan et al,
2012), and on the other hand, requires assumptions about
the neurochemical nature of the neurons. We note here that
most of the cells inhibiting in this period (6 of 7) did not
meet the criteria of DA neurons.

Data on the change of the dopamine level in the
basic projection structures of the VTA during instru-
mental conditioning also showed maximum activity
of the DA system at the moment of the instrumental
movement. Studies conducted in unrestrained animals
engaged in more naturalistic motivated behaviors to obtain
rewards demonstrate that dopaminergic system activation
precedes and accompanies the instrumental movement
(Richardson & Gratton, 1996, 1998, 2008; Roitman et al.,
2004; Puryear et al., 2010; Cacciapaglia et al., 2011; Wassum,
Ostlund, & Maidment, 2012).

While it is well accepted that rewards and their CS elicit
excitation of DA neurons, it remains a topic of discussion
whether DA release plays a similar role in different aversive
situations. Our data, as well as the results of a voltam-
metric study of Oleson et al. (2012), extend such a pattern
of DA system activation on learned behaviors aimed at
the reduction of harm or at punishment avoidance. Moreover,
the association of decreased DA activity in aversive situations
with a behavioral arrest connected with a failure to use active
behavioral strategies or with a lack of behavioral control
(Mileykovsky & Morales, 2011; Tye et al., 2011; Oleson et al.,
2012), as well as our demonstrated dynamics of DA system
activation from response to cue onset to activation before
movement, suggests a crucial role of the DA system in the
formation of active behavioral strategies.
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