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Special Issue: 2015
“Cognitive Science

in Moscow” Conference

This special issue of the Russian Journal of Cognitive Sci-
ence is focused on the research presented at the third “Cog-
nitive Science in Moscow: New Research” conference,
a one-day event which is held biennially. On June 16th,
2015 it was held for the third time. According to the prefer-
ence of the conference organizers, the only form of research
presentation is posters. Although they are not yet popular
in the Russian research community, poster sessions provide
presenters with extra opportunities for more informative
and insightful discussions, helping to create a more dem-
ocratic atmosphere than that of traditional Russian scien-
tific meetings. This year, the poster sessions were comple-
mented by workshops on research methods and techniques.

The 2015 program featured more than ninety posters
and workshops in both Russian and English. Despite its
name, “Cognitive Science in Moscow” attracted a substantial
number of presenters and attendees from other cities,
namely Saint Petersburg, Yaroslavl, Nizhny Novgorod,
Samara, Saratov, Kaluga and even Bogota (Columbia).

This year’s presentations reflected the entire spectrum
of cognitive studies in Russia, from more traditional fields
(experimental psychology of perception, attention and
reasoning, neuropsychology, psycholinguistics and animal
cognition research) to new directions such as neurolin-
guistic studies of embodied cognition (“Why Right Words
are Better Than Left Words: How Learning Experience
is Embodied in the Mechanisms of a Word’s Semantic
Processing” by Alena Zhukova et al.) and computa-
tional modeling (“Implementation and Analysis of the

Liudmila Kuznetsova presents “Application of Resting State fMRI
in the Localization of Broca’s and Wernicke’s Areas”.
Photo by Olga Fedorova.

COVIS Computational Model” by Arseny Moskvichev and
Anatoly Karpov). There was even a set of studies presented
on neurochemistry, which calls for a new way of scientif-
ically describing the brain through the mapping of all
chemical interactions between neurons (“The Neuronal
Basis of Brain Functions: Connectome vs. Transcriptome”
by Dmitry Sakharov). The results of another experi-
mental study enabling the prediction of the level of an
invertebrate animal’s locomotor activity on the basis of the
level of neurotransmitters in the maternal reproductive
system during embryonic stages (“Can Neurotrans-
mitters Program “Psycho-Type” at the Oocyte Develop-
mental Stage? Evidence from a Simple Neural Model”
by M.Yu. Khabarova et al.) provided an impressive
illustration of the new neurochemical approach.

Research methods and techniques from various
fields of cognitive studies also drew substantial attention
from conference participants. Virtual reality, eye-tracking,
EEG-based brain-computer interfaces and biofeedback,
MEG, fMRI and even behavioral techniques in animal
research were presented both as posters and in workshops.
The audience choice award was won by the presen-
tation on scopes and limitations of potential applications
of resting state fMRI (“Application of Resting State fMRI
in the Localization of Brocas and Wernickes Areas” by
Liudmila Kuznetsova et al.).

Authors of the work that received the highest ratings
from the members of the conference program committee
during the reviewing of the papers were invited to submit

Dmitry Sakharov presents “The Neuronal Basis of Brain Func-
tions: Connectome vs. Transcriptome”.
Photo by Olga Fedorova.
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The audience at the Third conference “Cognitive Science
in Moscow” on June 16th, 2015. Photo by Levon Akopyan.

their work for this special issue. The recent data presented
in Russian at the conference is now being published
in English as a set of short research papers.

The special issue incorporates articles which only
partially represent the wide variety of research topics
and approaches discussed at the conference. These
different directions of research are traditional for Russian
studies of cognition and include the study of visual
attention by means of eye-tracking, a topic in “Top-Down
and Bottom-Up Attention During Oculomotor Task
Performance: Effects of Aging” by Alexandra Litvinova
et al; discovering the inner structure of higher mental
functions within neuropsychological and neurolinguistic
approaches, with respective examples being “Brain State
Regulation and RAN/RAS Performance in Primary School
Children” by Elena Pronina et al. and “Development and
Standardization of a Test for the Comprehension of Nouns

The organizers of the conference “Cognitive Science in Moscow”
on June 16th, 2015. Photo by Levon Akopyan.

and Verbs in Russian: Data from Individuals With and
Without Aphasia” by Olga Soloukhina et al.; and animal
behavior and cognition research in “Changes in Cognitive
Abilities of Laboratory Mice as Result of Artificial Selection”
by Olga Perepelkina et al. Interested readers can find
more examples of the Russian cognitive science research
presented at the third “Cognitive Science in Moscow”
conference, although almost entirely in Russian, in the
volume of conference proceedings that was published
in June 2015".

Ekaterina Pechenkova
Editor-in-Chief

1 Pechenkova E.V,, & Falikman, M.V. (Eds). [Cognitive Science
in Moscow: New Research] (In Russian). Moscow: BukiVedi, IPPiP, 2015.
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CrnenuanbHasa TeMa BbIIIYCKa:
urorn Tperbeii KoHpepeHIIIIN
«KOrHUTNBHaA HayKa

B Mockse» (2015)

CrenmanbHas TeMa HOBOTo HoMepa «Poccuiickoro ypHa-
JTa KOTHUTUBHOII HayKn» — UToru TpeTbeit KOH(epeHIn
«KorautuBHasA Hayka B MoOCKBe: HOBble MCCTIEIOBAaHMSI».
OpnopneBHasA KoH(pepenuusa «KorantusHasa Hayka B Mo-
CKBe» IIPOBOAIUTCA Pa3 B /IBa rOfja, 1 16 MIOHA 3TOro rofia
OHA COCTOATACH yKe B TpeTuit pas. Ilo 3ambic/ty opranm-
3aTOPOB, eOMHCTBeHHasA (opMa HOKIAf0B Ha KOH(pepeH-
UM — CTEeHJ0Bast, YTO [elaeT arMocdepy o6Cy>KmeHus
6oee IeMOKPATUIHOI, YeM Ha POCCUIICKMX KOH(pepeHI-
AX TpagMUMOHHOTro ¢opmarta. IToka ele He CIIMIIKOM ITO-
mynapHble B Poccun, mocrepHble ceccuy HAlOT aBTOpaM
MCC/IEfOBAaHUII MHOTO IOIOMHUTEIbHBIX BO3MOXKHOCTEN!
chemaTb ob6cyxjeHre 6ojee Comep)KaTeNbHBIM. B 3TOM
TOZy BIepBble KpoMe IOCTePHBIX JOKIAfoB ObITa opra-
HM30BaHa elje ofHa popMa HAyIHOTO OOIeHNs: MacTep-
K/IacChl IO METOAM MCCTIe[OBAHNA.

Ha xoHdepennym 2015-ro rofa cIynaTeneil 0Oxuga-
7 6oree [EBAHOCTA JOK/IAZ0B M MACTepP-K/IACCOB Ha Pyc-
CKOM J aHITIMIICKOM s3bIKaX. HecmoTps Ha HazBaHme «Kor-
HUTMBHAaA Hayka B MockBe», ofpasyMeBalollee yJacTue
IPEeNMYIIeCTBEHHO MOCKOBCKMX Y4Y€HBIX, 3HAUMTENIbHOE
KOJITYeCTBO aBTOPOB JOK/IA/IOB M CITyHIaTelell Ha KOHpe-
peHLUM TIpeNCTaBIANN CaHKT-HeTep6ypr, fApocnasnb,
Hwuxuanit Hosropop, Camapy, Capatos, Kanyry u gaxe bo-
rory (Komym6ust).

Loknag Jliogmunel Ky3Heuoson «/icnonb3osaHne GMPT
NOKOS AN onpeaeneHns nokanmsaumm 3oH bpoka n BepHuke».
®oto Onbru Pegoposoi

[TpencTaBneHHble JOKIAAbl OTPAXKAIM IPAKTUIECKN
BeCh CIIEKTP CyLIeCTBYIOMMX B Poccuu HammpasieHmit Kor-
HUTUBHBIX MCCIENOBAHMIL, HauMHas OT Gormee Tpammum-
OHHBIX 00/1acTell 9KCIIEPVMEHTA/IbHOI IICUXOIOTUN BOC-
OpUATHSA, BHUMAaHMA M MBILIIEHUA, HENPOICUXOJIOTHUN,
ICUXO/IMHTBUCTYKI U U3Y4eHNs] KOTHUTUBHBIX CIIOCOOHO-
CTell XMBOTHBIX, ¥ 3aKaH4YMBas HEPOMMHIBUCTUYECKN-
MU MCCTIENOBAaHMAMM TeleCHO-BOIUIOIEHHOTO MO3HAHUA
(A.A. JKyxosa u ip. «Hem mpasble C/IOBa JTydIlle TeBbIX —
uctopusi 00ydeHMs1 CMBICTY CI0Ba BOIUIOLEHAa B MeXa-
HU3Max 06pabOTKY €ro CeMaHTHKMU») U paboTtamu B 06-
JIACTY KOMIIBIOTEPHOTO MOZEIMPOBAHMA IICHUXMYECKUX
nponeccoB (A.K. MockBuues, A.[l. Kaprmos «Peannsa-
nusA ¥ aHaaus BbraucaurenbHoin mogenmu COVIS»). Beira
IpefcTaB/lIeHa JaXe cepusi paboT 1Mo OGMOXMMHUM MO3Ta,
IPeABOCXNUIIAIINX OsBIeHNEe HOBOTO CIIOCO6a Omuca-
HUA MO3Ta KaK COBOKYITHOCTYM MHOXKECTBEHHBIX XMMMUe-
CKMX MEXAaHM3MOB B3aMMOJENCTBMII MEXIY HepOHaMM
(II. A. CaxapoB «HeltpoHHast OCHOBa MO3TOBBIX (DYHKIIVIL:
KOHHEKTOM Versus TPaHCKPUIITOM»), a Ha SMIIMPUIECKOM
yPOBHE II03BOJIAIIINX, HAIIPUMeEP, NpefcKa3aTh ypOBeHb
[BUTATEIBHON AKTUBHOCTM O€CIO3BOHOYHBIX >KMBOT-
HBIX Ha OCHOBE COfIep)KaHM:A HelpOMeuaToOpoB B Opra-
HU3Me MX MaTepy BO BpeM:A GOPMUPOBaHMA 3apOJbILIEit
(M. IO. Xabaposa u ap. «HeitpomenuatopHoe mporpaMmu-
poBaHme “icuxormna’ Ha craguu siineknetku? [Ipocteie
HepBHbIE MOJIE/IV CBUJICTE/IbCTBYIOT»).

OmunTtpuin AHToHOBUY CaxapoBs ¢ [oKNanoM «HelipoHHas
OCHOBa MO3roBbIX (PYHKLWIA: KOHHEKTOM VErsus TPaHCKPUMNTOM».
®oTo Onbru Pepoposoii
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Cnywarenu BO BpeMsi CTEHAOBbIX [OKNAA0B Ha TpeTben
KOHbepeHunn «KorHutmeHasa Hayka B Mockee» 16 nioHsa 2015 .
®doTo JleBoHa AkonsiHa

Bornbloit MHTEpeC y4acTHMKOB KOH(epeHUNU BBI-
3Ba/lM TAKKe METOfbl MCCIENOBAHNUA, MCIONb3yeMble
B pas/IMYHBIX OO/MACTSX U NpeCTaBlIeHHBIE B JOKIAfaX
M Ha MacTep-KIaccaX, TaKue KaK BUPTyanbHas peajb-
HOCTb, perMCTpalyis OBYDKEHUI I71a3, MHTepdeiic «Mo3r-
KOMIIBIOTEP» Y METOVIKI OMO/IOTMYECKOI 0OpaTHOI CBA3K
Ha ocHoBe I3I, maruurosnnedanorpadpus (MIT), pMPT
U JjaXkKe TIOBeJieHYeCKIe SKCIIEPUMEHTHI Ha Tab0paTOPHBIX
JKMBOTHBIX. [Ipy3 cryIaTenbcKux CMMIIATUIA 110 Pe3ynbTa-
TaM TOJIOCOBAHMsI BCEX YYACTHMKOB ObUI OTHAH JOKIALY,
nocssamenHomMy Metonyke GMPT moxos (JI.A. KysHuero-
Ba 1 ap. «Vcnonbzosanne GMPT mokos i onpenenenns
JoKanu3anuu 30H bpoka un Bepauke»).

K yuacTuio B CrienBsIIycKe B >KypHajae ObUy mmpu-
[JIALIIEHBl AaBTOPBI PAbOT, MOMYYNBIINX HAUBBICIINE CPel-
HHUE OLEHKM B IIpoljecce pelLeH3VPOBaHMA [OK/IAJoB
[TporpaMMHBIM KOMUTETOM KOH(epeHIun. Pesymbra-
TBI UX UCC/IEIOBAHNIA, IIpeficTaB/IeHHble Ha KOHpepeHINN
Ha PYCCKOM fA3bIKe, ITyOIMKYIOTCA B CIEIaTbHOM BBIITY-
CKe B BUJie KPAaTKMX COOOI[EHMIT Ha aHITIMIICKOM SI3BIKe.

B crienyanbHbII BBITYCK XKYPHa/a BOIIA CTaTbi, OT-
pakarolliye JMIIb YaCTh TOTO MHOTOOOPasust TeM U HOAXO0-
TOB, KOTOpBIe ObUIM pacKpHITH Ha KoH(epeHym. OHM OT-
HOCATCA K HECKOTIbKUM TPAfVIIMOHHBIM [/ POCCUICKUX
UCC/IefOBAaHNII MO3HAHMA HAINlpaBleHMAM. DTO M3ydeHMe
IIPOIIECCOB BHMMAHMA C IIOMOILBIO PETMCTpaluy JBVKe-
HMII [71a3, KOTOPOMY HOCBseHo coobutenre A. C. JIntsu-
HOBOII ¢ Ko/teramu «IIpon3BobHOE U HENPOU3BOIbHOE
BHUMaHMe B ITIA30JBUTIATEeNbHBIX 3ajladaX: BO3PACTHbIE
acriextb» (Top-down and bottom-up attention during
oculomotor task performance: Effects of aging); ananus Bbic-

OpraHnsatopbl TpeTbeit KoHhepeHUMN «KorHMTMBHaA Hayka
B MockBe» 16 utoHa 2015 .
®oTo JleBoHa AkonsiHa

VX ICUXNYeCKUX QYHKIVIT B paMKaX HepOIICUXOTIOINA
U HePONIMHTBUCTUKY, KOTOPBIII OCYIECTB/IAETCS B CO00-
mennax E.A. [Tpornnoii ¢ konteramu «Perymanms akTuba-
Ly Mo3ra 1 BeimonHeHne Mmetogukn RAN /RAS mmamgim-
MM HIKO/bHUKaMu» (Brain state regulation and RAN/RAS
performance in primary school children) n O.A. Conoyxu-
HOIt ¢ Kommeramu «PaspaboTka 1 anpobaipys TecTa Ha HO-
HMMaHMe CYLIeCTBUTENIbHBIX M ITIaTOJIOB HAa PYCCKOM
sI3bIKe: JaHHBbIE HOPMBI I MAI[EeHTOB ¢ apasueit» (Develop-
ment and standardization of a test for the comprehension
of nouns and verbs in Russian: Data from individuals with
and without aphasia); a TakXe UCCIETOBAHNUS [TOBEAEHMS
U IIO3HABATEIbHBIX CIIOCOOHOCTEN XVMBOTHBIX, KOTOpBIE
npepncrasiensl coobiennem O.B. Ilepenenxunoit ¢ Korn-
neramMu «VIsMeHeHMe KOTHUTUBHBIX CIIOCOOHOCTEl 1abo-
PaTOPHBIX MBIILell B pe3y/IbTaTe HCKYCCTBEHHOTO 0TOOpa»
(Changes in cognitive abilities of laboratory mice as result
of artificial selection). 3aMHTepeCOBAHHBIII YNTATENb CMO-
JKeT MO3HAKOMUTBCA U C [PYTUMU POCCUIICKVMMU MCCTIER0-
BaHMSAMY [TO3HAHN, IPEICTABTIEHHBIMI Ha TpeTbeit KOH-
¢depenunnu «KoruntuBHast Hayka B MOCKBe», OHAKO yKe
He Ha CTPaHMIIaX XXYPHaJa, a HEIIOCPeACTBEHHO B COOP-
HMKe MaTepraioB KOH(epeHIUM, KOTOPbIil BBILIENT B CBET
B utoHe 2015 ropgal.

Examepuna Ileuenxosa, enasHuiii pedaxmop
«Poccuticko2o #ypHana KOZHUMUBHOL HAYKU»

1 Koenumuenas nayka e Mockee. Mamepuanvi kongeperuu |
Ilop pen. E. B. Ileuenkosoit, M.B. ®anuxman. M.: BykuBenu,
WIIInII, 2015.
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Abstract. The aim of the study was to reveal how aging affects eye movements in visual tasks of varying complexity. Young
healthy volunteers (17-30 years) and older healthy volunteers (50-75 years) took part in the study. The volunteers were asked
to perform visually-guided and self-paced eye movements. According to our data, aging affects eye movements in simple
visual tasks, which mainly involves bottom-up attention. On the contrary, we found no significant difference between the two
age groups in more complicated tasks involving predominantly top-down control. We suggest that older individuals engage
amore distributed neocortical network during complex tasks to maintain the same level of saccadic performance as in younger
persons.
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Introduction

Are young and old people equally efficient in oculomotor
task performance? This question remains open. The most
common age-related changes in eye movement character-
istics are the following: an increase in saccadic latencies,
velocity alteration, saccadic hypometria, and an increase
in the number of errors (Irving, Steinbach, Lillakas, Babu,
& Hutchings, 2006; Litvinova et al., 2011). On the other
hand, the effects of aging are not so definite in natural
scenes eye-tracking (Dowiasch, Marx, Einh4user, & Brem-

mer, 2015). The aim of our study was to reveal how aging
affects eye movements in visual tasks of varying complex-
ity. We suppose that oculomotor performance in different
tasks depends upon the prevailing attention system (bot-
tom-up or top-down). To verify this assumption, we used
several tasks with different conditions of visual stimula-
tion and various degrees of movement volition. The most
reflexive saccadic eye movements take place in the classic
‘Gap’ visual stimulation paradigm. ‘Overlap’ conditions
complicate saccadic preparation and execution and actively
involve visual attention (Mayfrank, Mobashery, Kimmig,
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& Fischer, 1986). Furthermore, we introduced a self-paced
saccade task to increase movements voluntariness (Abel
& Douglas, 2007). Eye movement characteristics allow
the estimation of various levels and structures of oculomo-
tor system contributions to saccadic performance (Munoz,
Broughton, Goldring, & Armstrong, 1998; Litvinova et al.,
2011). Moreover, the tasks were supposed to engage bot-
tom-up and/or top-down processes to a different extent.

Method

Participants

Two groups of healthy volunteers took part in the study:
a younger group (17 - 30 years, mean age 22+ 3 (SD) years,
n=21) and an older group (50-75 years, mean age 63+6
(SD) years, n=20). The study conformed to the principles
of the Declaration of Helsinki and was approved by the Bio-
ethics Committee of M.V. Lomonosov Moscow State Uni-
versity. Every participant provided written informed con-
sent before taking part in the study.

Procedure

Participants took part in two separate experimental ses-
sions. In the first session, participants performed visu-
ally-guided saccades looking at red light-emitting diodes
(LEDs). The target lights were located at 6.7° to the right
and left, up and down from the central LED (0°). Partici-
pants were instructed to fix their gaze on the central LED
and to look to an eccentric target as soon as it appeared.
Duration of the central LED exposure varied from 700 ms
to 1000 ms, while the duration of the eccentric LEDs expo-
sure varied from 1000 ms to 1300 ms. Three visual stimula-
tion paradigms were used (see Fig. 1):

» ‘Gap: the eccentric LED appeared 200 ms after
the central LED was switched off;

Figure 1. The paradigms used in the visually-guided saccades
session. T, = central stimulus appearance; T, = eccentric target
appearance.

= ‘No delay’: the eccentric LED appeared immediately
after the central LED was switched off; and

= ‘Overlap’: the eccentric LED appeared 500 ms before
the central LED was switched off.

There were 180-216 trials of each condition. Target
location and stimulation paradigms were pseudorandomly
interleaved throughout the session. Visually-guided
saccades were recorded by electrooculography. The signal
was filtered (0.1-60 Hz) and digitized at a rate of 512 Hz.

In the second session, participants performed
self-paced saccades. The following sets of black dots
(diameter 0.6°) were presented on the computer screen:

= 3 dots located on the horizontal axis;

= 3 dots located on the vertical axis;

= 3 dots located in the vertices of an imaginary triangle;

= 4 dots located in the vertices of an imaginary square;
and

= 6 dots located in the vertices of an imaginary hexagon.

Each set was presented for 20 seconds. The distance
between neighbor dots was 6.7°. Participants were
instructed to shift their gaze from dot to dot as frequently
as possible. The procedure was similar to that used by
Litvinova and Bogdanov (in press). Fast digital camera
(FastVideo 250V, NPO Astek, Russia) was used for eye
movement tracking. Eye position was digitized at a rate
of 250 Hz. Further details of the equipment can be found
in the references (Ermachenko, Ermachenko & Latanov,
2011; Anisimov, Fedorova & Latanov, 2014).

Data analysis. We analyzed the latencies of visually-
guided saccades and the number of dots scanned in the
self-paced saccade task. Statistical analysis was performed
with Statistica 6.0 software. We used a nonparametric
Mann-Whitney U-test, ANOVA Kruskal-Wallis analysis
and Spearman’s rank correlation. The statistical significance
threshold was set at p <.05. Nonparametric statistics were
chosen due to deviations from normal distribution of the
visually-guided saccadic latencies and the small sample size
in the self-paced saccade task.

Results

The latencies of visually-guided saccades depended on age
and the visual stimulation paradigm. Saccadic latencies (see
Figure 1 and Table 1) in the ‘Gap’ and ‘No delay’ paradigms
were longer in the older group in comparison with younger
persons (Z=4.99, p<.001 and Z=11.94, p<.001 respec-
tively, U-test). Meanwhile, there was no significant differ-
ence between the age groups in the more complicated ‘Over-
lap’ paradigm (Z=0.54, p=.590, U-test). Age affected eye
movement latencies in ‘Gap’ (H(1, N=4494)=25.0, p<.001,
ANOVA Kruskal-Wallis; R=0.074, p<.001, Spearman’s
rank correlation) and ‘No delay’ (H(1, N=4854)=142.5,
p<.001, ANOVA Kruskal-Wallis; R=0.171, p <.001, Spear-
man’s rank correlation) paradigms, but not in the ‘Overlap’
paradigm (H(1, N=4356)=0.3, p=.590, ANOVA Kruskal-
Wallis; R=0.008, p=.590, Spearman’s rank correlation).
Self-paced saccade performance varied through
the images presented (see Figure 2 and Table 2). Older
persons scanned fewer dots in the tasks with three dots on the
horizontalorverticalaxis (Z=2.30,p =.022,U-test; R=0.558,
p=.016, Spearman’s rank correlation and Z=2.12, p=.034,
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Figure 2. Latencies of visually-guided saccades in ‘Gap’, ‘No
delay’ and ‘Overlap’ visual stimulation paradigms in the two age
groups. ™ - p<.001, U-test.

Figure 3. The number of dots scanned by participants
within 20 seconds in different conditions of visual stimulation.
* - p<.05, U-test.

Table 1. Saccadic latencies (ms) in visually-guided saccade task: descriptive statistics

Age group Paradigm Median Minimum Maximum Percentile 25% Percentile 75%
Gap 154 90 370 129 190

17-30 years No delay 192 93 482 164 220
Overlap 256 93 497 223 294
Gap 159 90 478 135 194

50-75 years No delay 205 93 500 176 244
Overlap 260 93 495 209 314

Table 2. The number of dots scanned within 20 seconds in self-paced saccade task: descriptive statistics

Age group Paradigm Median Minimum Maximum Percentile 25% Percentile 75%
1 45 32 63 34 52
2 44 36 60 41 53

17-30 years 3 45 27 54 39 45
4 46 32 60 42 52
5 48 33 63 39 51
1 33 28 46 31 38
2 37 26 48 32 41

50-75 years 3 35 27 50 28 42
4 40 31 58 32 48
5 39 36 78 36 50

U-test; R=0.516, p=.028, Spearman’s rank correlation
respectively). There was no significant difference between
younger and older participants when they scanned the dots
located in the vertices of the imaginary geometric figures.

Discussion

We manipulated the degree of voluntary control of eye
movements, varying the number of stimuli and the way
of their presentation. We assumed that bottom-up atten-
tion was more active in the ‘simple’ task with less volun-
tary movements, although we could not absolutely exclude
the involvement of top-down processes. According to our

data, oculomotor performance decreased in the older
group in the simple tasks only. Saccadic latencies increased
in the ‘Gap’ and ‘No delay’ paradigms, when the partici-
pants could see only one stimulus at a time. In this case,
saccades were generated reflexively to a target, which
appeared suddenly. We suppose that bottom-up attention
was engaged to a greater extent in these tasks. We obtained
similar results in the self-paced saccades task. Pronounced
age-related changes were observed in the tasks with fewer
stimuli.

The ‘Overlap’ paradigm requires activation of selective
visual attention and involves the parietal and frontal cortices
in saccade preparation (Mayfrank et al, 1986). In the
‘Overlap’ conditions, there was no difference in saccadic
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latencies between younger and older persons. Moreover,
the older participants were as efficient as younger ones
when they scanned more complicated sets of dots perceived
as geometric figures. We suppose that the parietal cortex
was more involved in this kind of complex task.

Bottom-up and top-down processes depend
on age (Agik, Sarwary, Schultze-Kraft, Onat, & Konig,
2010). Presumably, top-down attention becomes more
important with age, while bottom-up attention weakens
during the lifespan. Apparently, functional reorgani-
zation in brain activity is associated with these changes.
Previous fMRI studies of saccadic performance showed
that older participants had increased cortical activation
in parietal and frontal eye fields compared to younger ones
(Nelles, de Greift, Pscherer, & Esser, 2009). An age-related
shift in activity from posterior to frontal brain regions
was demonstrated in another study (Raemaekers, Vink,
van den Heuvel, Kahn, & Ramsey, 2006). The observed
increased activation pattern of older participants suggests
a different strategy in advanced age for maintaining
the same performance during the saccade task. There may
be an additional recruitment within the frontoparietal
network to support neuronal processing and maintain task
performance despite degeneration of gray and white matter
components (Nelles et al., 2009).

Conclusions

Our study showed that the effects of aging on oculomo-
tor performance are revealed in simple visual tasks pre-
sumably engaging bottom-up attention. More complicated
experimental conditions involve mostly top-down attention
which could be accompanied by enhanced activity of the
frontal and parietal cortices. We suggest that older individ-
uals engage a more distributed neocortical network during
complex tasks to maintain the same level of saccadic per-
formance as in younger persons.
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AHHOTaHI/I}I. MCCHQHOB&HI/IC IIOCBAIIEHO BO3PAaCTHDBIM M3MEHEHNAM IIapaMETPOB 3pUTETbHO-BbI3BAHHDIX U IIPON3BOIbHbBIX
ﬂBI/I)KeHI/Iﬁ I71a3 B 3aBUCMMOCTU OT CJIIOJKHOCTU 3p]/[T€IIbHOI7I Cpennbl. HOKa3aHO, YTO BO3paCTHbIE N3MEHEHNA IIapaMEeTPOB
ﬂBI/I)KeHI/Iﬁ I71a3 B 6O/bIIIelT CTENIEHN BbIpa’X€HbI B 6onee IIPOCTDBIX YCIIOBUAX 3pI/IT€IIbHOI7[ CTUMYIANNN, CBA3aHHDBIX C 6071b-
IIVIM BOBJIEYEHMEM IIPOLECCOB HETIPON3BOJIbHOT'O BHMAaHWA. HaHpOTI/IB, C YBEIMYIEHMEM KO/INYECTBA CTUMYJIOB, OTHOBpE-
MEHHO IIPUCYTCTBYIOIINX B 3pUTE/IBHOM II0/I€, TO €CTb B CUTyalluu, Tpe6y101_ue171 TIOAK/ITIOYEHN S IIPON3BO/IbHOTO BHUMAaHNA,
pa3mnanA B YCIIEMTHOCTN BBIIIOTHEHNA 3aJaHNMs MEXIY MOTOAbIMUI HO6POBOIII)I_laMI/I " yJaCTHMKaMM CTapLIero BO3pacTa
HUBEINPOBAINCD. O6cy>1<;u;aeTc;1 AaKTUBanysA CUCTEMbBI IIPOM3BOJIBHOIO BHVYMAHMA B CTApIIEM BO3pacCTe, COIIPOBOXAI0-
mrasaca 60J1ee aKTUBHBIM BOBJICYEHIEM KOPKOBBIX I71a30ABUTaTE€/IbHbIX IoJIeN B IIponecc MoATOTOBKM M BBINIOTHEHNA CaK-
Kaf, 9TO, IIPEAIIO/TI0KUTENDbHO, II03BOIAET KOMIIEHCYPOBATh HETAaTVIBHbIE BO3PACTHDIC MISMEHEHNA ITPY BbIITIOJIHEHUN CI0XK-
HbIX I7Ta30ABUTAaTC/IbHBIX 3aaaY.
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Abstract. There is currently a great need for modern, standardized neuropsychological tests for language assessment in Russian
speakers with aphasia. Our group is working on the development of the Russian Aphasia Test (RAT). Within the scope of this
work, two subtests for single-word comprehension of nouns and verbs were developed considering contemporary models
of language processing and principles of psychometrics. The task for both subtests was spoken word-to-picture matching.
The subtests were normed on individuals with aphasia (n = 45) and a control group (n = 30). This resulted in the final set
of 30 diagnostic trials for nouns and verbs matched on relevant psychometric properties which are sensitive to language
impairments for both fluent and non-fluent types of aphasia. This set of trials will be included in the final version of the RAT.
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Introduction

Aphasia is an acquired neurogenic language disorder that
follows focal brain damage most often due to stroke or
traumatic brain injury. There are two types of classifications
of aphasia: the Russian classification, which is based on the
ideas of Luria, and a western one. In the former, aphasia
types are divided into anterior and posterior according
to the localization of brain damage. Posterior aphasia types
are characterized by disturbed speech comprehension and
intact fluency of speech. On the contrary, the main disorder
in anterior aphasias is usually impaired speech production
(Luria, 1969). In the western classification of aphasia, there
are fluent and non-fluent types. Individuals with fluent
aphasia most frequently have impaired comprehension
and fairly intact production of speech, while non-fluent
aphasia usually implies poor speech production compared
to relatively spared comprehension. Patients are classified
into fluent and non-fluent categories in the Western
Aphasia Battery — Revised (WAB-R, Kertesz, 1982) and
the Boston Diagnostic Aphasia Examination (BDAE,
Goodglass, & Kaplan, 1972). The two classifications do
not line up identically, but it is usually considered that
non-fluent aphasia corresponds to the anterior type in the
Russian classification system, and fluent aphasia is similar
to posterior aphasia. However, despite widely acknowledged
differences between aphasia subtypes, certain symptoms are
present in all types of aphasia, varying by level of severity
between different aphasia types. Individuals with aphasia
often have difficulties in language production and
comprehension, including comprehension of single words
at the lexical-semantic level (identifying the meaning of a
single unit in the lexicon). For a correct diagnosis and
effective treatment, it is important to assess each patient’s
language impairment correctly and to identify mechanisms
of impairment.

There is a plethora of standardized language
assessment tests in English, but some shortcomings are
inherent in most of them. Many involve a small normative
sample and/or a lack of data on standardization in the
clinical group (Howard, Swinburn, & Porter, 2010), with
only a few tests, such as the Comprehensive Aphasia Test
(Swinburn, Porter, & Howard, 2004) overcoming these
limitations. In general, a lack of psychometric data on the
validity and reliability of the tasks casts doubt on the quality
of the stimulus material used and the evaluation criteria
themselves, which complicates the interpretation of test
results.

The most commonly used test for assessment
of language disorders in Russian is the Assessment
of Speech in Aphasia (Tsvetkova, Akhutina, & Pylaeva,
1981). Despite its numerous advantages, it also has some
drawbacks. In general, apart from word length, articulatory
complexity and rank frequency of use (which serves as
a proxy measure of frequency), no other significant psycho-
linguistic variables are considered. Furthermore, some
of the visual stimuli have become outdated and are often
not recognized by the younger population. Such variables as
image and name agreement, frequency, age of acquisition,
imageability, familiarity and word length were not
controlled, as opposed to the current work. Initially, the test
was also normed on a limited sample of individuals with

aphasia and no healthy controls. With regards to the single
word comprehension subtest, its main limitation is the fact
that the difficulties of phonologic and semantic processing
are tested separately, not simultaneously, making it difficult
to determine the patient’s prevailing deficit. Single word
comprehension is also assessed together with short-term
memory as increasing strings of words (up to three) are
presented. This, according to authors of the test, should
lead to a more sensitive evaluation of the comprehension
deficits. However, there is an opposite view that it may
obscure the locus of the linguistic deficit. Additionally,
it makes it hard to compare obtained results with other
standardized test batteries that assess comprehension with
single words. Another language assessment test in Russian
(Bilingual Aphasia Test, Russian version; Paradis & Zeiber,
1987) is not normed at all and contains unbalanced
linguistic stimuli (Ivanova & Hallowell, 2009). Thus, there
is a need for modern and standardized neuropsychological
tests for language assessment in aphasia in Russian, partic-
ularly for the single word comprehension subtest.

Our research group is currently working on the
development of the Russian Aphasia Test (RAT). This test
considers contemporary models of language processing
(Coltheart, Curtis, Atkins, & Haler, 1993) and principles
of psychometrics (Blanken, Dittmann, Grimm, Marshall,
& de Gruyter, 1993; Fishman & Galguera 2003; Ivanova
& Hallowell 2013; Kertesz, 1994), and contains tasks for
both production and comprehension language assessment.
It permits such assessment at different linguistic levels —
phonetic, lexical, semantic, syntactic, and discourse — and
the determination of which aspect of language processing
is impaired. The part for comprehension assessment
includes tasks for auditory discrimination of phonemes,
lexical decision making, single word comprehension,
comprehension of syntactic constructions and compre-
hension of oral discourse. For the evaluation of speech
production, tasks for repetition, picture confrontation
naming, spontaneous discourse elicitation and sentence
construction and completion were developed.

At the moment, the most widely used batteries which
include single word comprehension tasks are the WAB-R,
BDAE, Comprehensive Aphasia Test (CAT, Swinburn
et al., 2004) and Psycholinguistic Assessments of Language
Processing in Aphasia (PALPA, Kay, Lesser, & Coltheart,
1992). In most of those batteries, the task for single word
comprehension assessment is a word-picture matching
task. The majority of the tests only assess noun compre-
hension, and yet comprehension of nouns is not a sufficient
condition for intact word-level comprehension in general.
It is important to assess both nouns and verbs, as processing
of these two grammatical classes may differ (Crepaldi,
Berlingeri, Paulesu, & Luzzatti, 2010), and previous case
studies have shown that noun and verb comprehension
can dissociate in aphasia (Miceli, Silveri, Nocentini, &
Caramazza, 1988).

The aims of this study were the development
of principles for subtests on single word comprehension,
selection of stimuli for these subtests, norming them
on healthy individuals and individuals with aphasia, and
selection of the best trials for the final battery.
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Method

Participants

The materials were normed on a control group of healthy
participants without cognitive or neurological disorders (30
individuals) and individuals with different types of aphasia
(30 individuals for noun comprehension: 20 non-fluent, 10
fluent; 45 for verb comprehension: 29 non-fluent, 16 flu-
ent). In all participants with aphasia, their language impair-
ments were caused by stroke. All participants gave informed
consent before taking part in the study. The mean age
of the group of healthy individuals was 44.2, and the group
included 13 males. Among the individuals with aphasia,
there were 27 men; the mean age was 45.4 and the average
time post-onset was 28 months. There were no significant
differences in age between participants with and without
aphasia. All participating individuals were right-handed
native speakers of Russian.

Task

Participants were required to match a spoken word to one
of four images in a visual array for the single word compre-
hension subtests. This task is considered the most appro-
priate for single word comprehension assessment. There
are several reasons for this: it helps to avoid excessive vari-
ability of responses, which makes the subtest more stan-
dardized; it also specifically evaluates comprehension of a
single word (i.e. lexical-semantic comprehension) and not
the understanding of the word in a sentential context (as
in the case of matching words to their definitions). In addi-
tion, the presence of carefully manipulated foil images (dis-
tractors) allows for the differentiation of phonemic and
semantic difficulties.

Stimulus material

Verbal and visual stimuli were taken from two databases:
“Verb and action: stimuli database” (Akinina et al., 2015)
and “Noun and object: stimuli database” (Akinina et al,,
2014). These databases contain verbal and visual materials
along with corresponding psychometric properties that were
established based on responses from 100 Russian speakers
for each item. One hundred ninety-seven verbs with name
agreement (the extent to which different people agree on a
name for a picture) higher than 70% and image agreement
(the extent to which a subjective image of an object or an
action is consistent with a particular picture for different
people) higher than 3.5 (out of 5) were selected for the verb
comprehension subtest. For the noun comprehension sub-
test, nouns with name agreement higher than 80% and
image agreement higher than 4 were selected. Significant
psycholinguistic variables such as frequency, imageability
and visual complexity were also considered in the process
of selection. For each word, three distractors were selected.
First, phonological distractors were chosen. They differed
in one or two phonemes from the target word. The hierar-
chy of selection for the distractors was the following: substi-
tution of one sound for another (the type with the highest
priority), such as razdevatsya (‘to undress’) — razvevatsya
(‘to flutter’) and robot (‘robot’) — hobot (‘trunk’); adding
phonemes without removal, as in otryvat’ (‘to tear away’) —
otkryvat’ (‘to open’) and shar (‘ball’) — sharf (‘scarf’); substi-

tution of two phonemes for two in one place, such as gretsya
(‘to warm oneself’) — gnatsya (‘to pursue’) and jula (‘whirl-
igig’) — igla (‘needle’); and substitution of one phoneme for
two in one place, such as dut’ (‘to blow’) — gnut’ (‘to bend’)
and jubka (‘skirt’) — trubka (‘pipe’). Next, semantic distrac-
tors were selected. They had to belong either to the same
semantic field of the target word, as in vybivat’ (‘to beat’ /a
carpet/) — pylesosit’ (‘to vacuum’); or banan (‘banana’) —
ananas (‘pineapple’) or to occur frequently together with
the target , as in goret’ (‘to burn’) — tushit’ (‘to extinguish’)
or kost’ (‘bone’) — budka (‘doghouse’). These two types
of semantic distractors were approximately equal in num-
ber. In addition, phonological distractors were verified
to be not concurrently semantic ones and vice versa. Finally,
irrelevant distractors were selected which were unrelated
phonologically or semantically to the target word and acted
as semantic distractors to the phonological ones; for exam-
ple, kovat’ (‘to forge’) — zevat’ (‘to yawn') — chikhat’ (‘to
sneeze’); skrepka (‘clip’) — skripka (‘violin’) — fleita (‘flute’).
This prevented the use of strategic responses by partici-
pants. Trials in which a stimulus picture could be named
by both the target word and the distractor were excluded.
Then, the difference between frequencies of the target word
and each of the distractors was calculated. If it was more
than 100 and one of the words had a frequency lower than
100, the whole trial was excluded.

Following the described procedure, we conducted
67 trials for the noun comprehension subtest and 66 trials
for the verb comprehension subtest.

Visual stimuli were presented in a Power Point
presentation, where four drawings were located in the
corners of the screen in a quasi-randomized order
(Figure 1, 2). The examiner read the target word aloud
with the simultaneous presentation of slides, and recorded
the selected image on the scoring sheet.

Results

The results of both groups’ performance on noun and verb
comprehension subtests are presented in Table 1.

The group of individuals without aphasia showed
significantly better performance than individuals with
aphasia (noun comprehension subtest: t = —3.48, p = .001,
effect size (using Cohens d) = 0.9; verb comprehension
subtest: t = —5.86, p < .001, d = 1.39). The verb compre-
hension subtest appeared to be more difficult for both
groups (individuals with aphasia: t = -2.3, p = .024,
d = 0.55; healthy participants: t = —13.6, p < .001, d = 3.54).
Individuals with fluent aphasia performed on average better
than individuals with non-fluent aphasia in both tasks
(noun comprehension subtest: 94.6% for fluent, 90.4% for
non-fluent; verb comprehension subtest: 89.8% for fluent,
84.6% for non-fluent). However, these differences were not
statistically significant (noun subtest: t = 0.84, p = 411,
d = 0.32; verb subtest: t = 1.39, p = 171, d = 0.43).

In addition, a correlation was calculated for the correct
answers on each subtest and the scores on the subtests for
receptive language in the Assessment of Speech in Aphasia.
For the verb subtest, there was a significant positive
correlation (r = .339, p = .025).
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Figure 1. The screen with the visual stimuli as it was seen by participants in the noun comprehension subtest. Raketa (‘rocket’) —
raketka (‘racket’) — kosmonavt (‘cosmonaut’) — myach (‘ball’). Individual object images are retrieved from Akinina et al. (2014)
database.

Figure 2. The screen with the visual stimuli as it was seen by participants in the verb comprehension subtest. Tsvesti
(‘to bloom’) — gresti (‘to row’) — sazhat’ (‘to plant’) — vycherpyvat’ (‘to bail out’). Individual action depictions are retrieved
from Akinina et al. (2015) database.
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Table 1.

Mean and Standard Deviation (in %) for Correct Answers and Errors in Single Word Comprehension Subtests

Nouns

Verbs

Type of answer Healthy individuals

Individuals with aphasia

Healthy individuals Individuals with aphasia

M (SD) M (SD) M (SD) M (SD)
Correct answers (%) 100 (0) 92 (13) 99 (0.9) 86 (12)
Phonological errors (%) 0(0) 2.5(4) 0.1(0.4) 2.5(4)
Semantic errors (%) 0(0) 5(7) 0.4 (0.8) 9(7)
Irrelevant errors (%) 0(0) 0.75 (3) 0.05 (0.27) 1.8 (3)

Trials in which more than two healthy individuals
made an error and those which were answered correctly by
all individuals with aphasia were excluded from the further
shortened final versions of subtests. The corrected item-total
correlation was then calculated; this parameter shows
to what extent each trial measures the same concept as
the whole subtest. First, trials with values of this parameter
less than .1 were excluded, then the analysis was repeated
and trials with a corrected item-total correlation less than
.2 were left out. As a result, 39 out of 67 trials remained
in the noun comprehension subtest and 48 out of 66 trials
were kept in the verb comprehension subtest. Next, stimuli
were balanced on the following psycholinguistic variables,
so that there were no significant differences between target
nouns and verbs: name agreement (nouns: 94.43; verbs:
88.85), subjective (nouns: 2.69; verbs: 2.49) and objective
complexity (nouns: 336.3; verbs: 228.13), familiarity
(nouns: 3.96; verbs: 3.78), age of acquisition (nouns: 1.77;
verbs: 1.66), imageability (nouns: 1.12; verbs: 1.17), image
agreement (nouns: 4.26; verbs: 4.21), frequency (nouns:
27.38; verbs: 38.81) and length (nouns: 2.07; verbs: 2.53).
Thus, a final set of 30 trials in each subtest balanced
on all relevant psychometric parameters was created.
Interestingly, when the results of performance on these 30
balanced trials were analyzed, the differences in noun and
verb comprehension remained for individuals with aphasia
(t=11.48.p < .001, d = 2.96).

Discussion

Significant differences in performance between healthy
individuals and participants with aphasia indicate that
the subtests reflect single word comprehension difficulties
and that they can be used for the assessment of language
deficits in individuals with aphasia. This can be reliably
stated because stimuli sets were selected from normed data-
bases; that is, all parameters which could influence partici-
pants’ answers were controlled in advance. This means that
errors are made due to language impairment and not to any
confounding variables. The fact that healthy participants
without cognitive or neurological disorders performed bet-
ter than the group with aphasia provides evidence of the
construct validity of the subtests.

The trials in which individuals with aphasia made
errors are sensitive to impairment in noun and verb compre-
hension and help to reveal semantic and phonological
processing difficulties according to the type of errors
made. The trials in which healthy individuals made errors,
on the contrary, cannot be used for assessment of language
disorders. They provoke errors even in healthy participants,

and thus additional errors in individuals with aphasia may
emerge due to some extraneous factor (such as unfamil-
iarity with the concept tested) or some aberration in the
stimuli material (such as a mismatch between target and
foil images) and not to the impairment itself. In most of the
cases in this study, errors in the control group occurred
because the target image was too close in meaning to the
semantic distractor image. Thus, such stimuli were excluded
after norming.

The subtest for verb comprehension was more difficult
than noun comprehension for both groups. Moreover,
this difference remained for participants with aphasia
when 30 balanced trials were analyzed. Probably, it can
be explained by the fact that a verb is a more complex
linguistic unit than a noun. It provides the frame for
the whole sentence (Druks, 2002) and it implies more
complex structural information, such as the properties and
the number of arguments which should be reflected in the
syntactic structure of a sentence (Cappa & Perani, 2003).
Ours is the first group study in which difficulties in noun
and verb comprehension has been directly compared
in participants with aphasia. All known previous studies
which showed differences in comprehension of nouns and
verbs were case studies that demonstrated dissociations
in both directions (Miceli et al., 1988).

Thus, two comparable, psycholinguistically balanced
subtests for the assessment of noun and verb compre-
hension were created and normed on participants with and
without aphasia. Pilot norming allowed us to reduce the set
of trials and exclude invalid trials that cannot be used for
diagnostic purposes. In the reduced versions of subtests,
standard psycholinguistic parameters of stimuli such as
frequency, imageability and length were considered. This
is usually the case in widely used standardized batteries
such as the BDAE and WAB, which nonetheless ignore
other important variables (complexity, familiarity, age
of acquisition, image and naming agreement) that were
taken into account in our subtests. The subtests were also
normed on a group of individuals with aphasia, as opposed
to the PALPA. The final set of trials was programmed
onto a tablet PC, which makes the test procedure more
standardized and facilitates the distribution of the test
in the future. It will be further normed and standardized
on a larger group of participants (100 individuals with and
without aphasia).

The Russian Journal of Cognitive Science

Vol. 2, Issue 2-3, September 2015

www.cogjournal.org

18


http://www.cogjournal.org/
http://www.cogjournal.org/

Olga Soloukhina et al.

Test for Comprehension of Nouns and Verbs in Russian

References

Akinina, Y.S., Iskra, E.V,, Ivanova, M.V., Grabovskaya, M.A.,
Isaev, D.Y.,, Korkina, I, Malyutina S.A., & Sergeeva, N.
(2014). Biblioteka stimulov “Suschestvitelnoe I object”:
normirovanie psikholingvisticheskikh parametrov. [Stim-
uli database “Noun and object”: norming of psycholinguis-
tic variables]. In B. Velichkovskiy, V. Rubtsov, & D. Usha-
kov (Eds.), Shestaya mezhdunarodnaya konferentsiya po
kognitivnoy nauke: Tezisy dokladov. [Sixth International
Conference on Cognitive Science: Abstracts] (pp. 112-114).
Kaliningrad. (In Russian).

Akinina, Y., Malyutina, S., Ivanova, M., Iskra, E., Mannova, E., &
Dragoy, O. (2015). Russian normative data for 375 action
pictures and verbs. Behavior Research Methods, 47(3),
691-707. doi:10.3758/s13428-014-0492-9

Blanken, G., Dittmann,]., Grimm, H., Marshall, ].C, &
Wallesch, C.-W. (1993). Linguistic disorders and pathologies:
an international handbook., Vol. 8. Berlin, New York: Walter
de Gruyter. Retrieved from http://www.degruyter.com/view/
product/112602format=KOM. doi:10.1515/9783110113242

Cappa, S.E, & Perani, D. (2003). The neural correlates of noun and
verb processing. Journal of Neurolinguistics, 16(2), 183-189.
doi:10.1016/S0911-6044(02)00013-1

Coltheart, M., Curtis, B., Atkins, P., & Haller, M. (1993). Models
of reading aloud: Dual-route and parallel-distributed-pro-
cessing approaches. Psychological Review, 100(4), 589-608.
doi:10.1037/0033-295X.100.4.589

Crepaldi, D., Berlingeri, M., Paulesu, E., & Luzzatti, C. (2010).
A place for nouns and a place for verbs? A critical review
of neurocognitive data on grammatical-class effects. Brain
and Language, 116(1), 33-49.

Druks, J. (2002). Verbs and nouns — a review of the literature.
Journal of Neurolinguistics, 15(3), 289-315. doi:10.1016/
S0911-6044(01)00029-X

Fishman, J.A., & Galguera, T. (2003). Introduction to test
construction in the social and behavioral sciences: A practical
guide. Oxford: Rowman & Littlefield Publishers.

Howard, D., Swinburn, K., & Porter, G. (2010). Putting the CAT
out: What the Comprehensive Aphasia Test has to offer.
Aphasiology, 24(1), 56-74. doi:10.1080/02687030802453202

Ivanova, M.V.,, & Hallowell, B. (2009). Short form of the
Bilingual Aphasia Test in Russian: Psychometric data
of persons with aphasia. Aphasiology, 23(5), 544-556.
doi:10.1080/02687030701800784

Ivanova, M.V., & Hallowell, B. (2013). A tutorial on aphasia test
development in any language: Key substantive and psycho-
metric considerations. Aphasiology, 27(8), 891-920. doi:10.1
080/02687038.2013.805728

Kaplan, E., & Goodglass, H. (1972). The assessment of aphasia and
related disorders. Philadelphia: Lea & Febiger.

Kay, ], Lesser, R, & Coltheart, M. (1996). Psycholinguis-
tic assessments of language processing in aphasia
(PALPA): An introduction. Aphasiology, 10(2), 159-180.
doi:10.1080/02687039608248403

Kertesz, A. (1982). Western aphasia battery test manual. New
York: Grune & Stratton.

Kertesz, A. (1994). Neuropsychological evaluation of lan-
guage. Journal of Clinical Neurophysiology, 11(2), 205-215.
do0i:10.1097/00004691-199403000-00005

Luria, A.R. (1969). Vischiye korkovoye functsii cheloveka i ikh
narusheniye pri lokalnikh porazheniyakh mozga, 2-e Izd.
[Higher cortical functions in man and their disturbances
in local brain damage]. Moscow: Moscow State University.
(In Russian).

Miceli, G., Silveri, M.C., Nocentini, U., & Caramazza, A. (1988).
Patterns of dissociation in comprehension and produc-
tion of nouns and verbs. Aphasiology, 2(3-4), 351-358.
doi:10.1080/02687038808248937

Paradis, M., & Zeiber, T. (1987). Bilingual aphasia test (Russian
version). Hillsdale, NJ: Lawrence Erlbaum.

Swinburn, K., Porter, G., &Howard, D.(2004). CAT: comprehensive
aphasia test. N.Y.: Psychology Press.

Tsvetkova, L.S., Akhutina T. V., & Pylaeva, N.M. (1981). Metodika
Ocenki Reci pri Afazii [The Method of Assessing Speech
in Aphasia]. Moscow: Moscow State University. (In Russian).

The Russian Journal of Cognitive Science

Vol. 2, Issue 2-3, September 2015

www.cogjournal.org

19


http://www.cogjournal.org/
http://www.cogjournal.org/
http://dx.doi.org/10.3758/s13428-014-0492-9
http://www.degruyter.com/view/product/11260?format=KOM
http://www.degruyter.com/view/product/11260?format=KOM
http://dx.doi.org/10.1515/9783110113242
http://dx.doi.org/10.1016/S0911-6044(02)00013-1
http://dx.doi.org/10.1037/0033-295X.100.4.589
http://dx.doi.org/10.1080/02687030802453202
http://dx.doi.org/10.1080/02687030701800784
http://dx.doi.org/10.1080/02687038.2013.805728
http://dx.doi.org/10.1080/02687038.2013.805728
http://dx.doi.org/10.1080/02687039608248403
http://dx.doi.org/10.1097/00004691-199403000-00005
http://dx.doi.org/10.1080/02687038808248937

Poccuincknin >xypHan KorHuTnsHom Hayku, 2015, Tom 2 (2-3), ctp. 14-21

PaspaboTka u anpobanms
TeCTa Ha IOHMMAaHUe
CYI[eCTBUTENBHBIX U I7IaTOI0OB
Ha PYCCKOM sI3bIKe: TaHHbIE
HOPMBI U MAIMIEHTOB ¢ adasuen

Onbra Augpeesna Conoyxmnna

HanmonanpHbIil McCneoBaTeNbCKMI YHUBEPCUTET Bpiciias mKoma sKoHoMMKY, Mocksa, Poccusa

Mapusa BacunbesHa VIBanoBa

HanmonanpHbIil McCne0BaTeNbCKMI YHUBEPCUTET BpIciias mKoma sSKoHOMMKY, MockBa, Poccusa

IOnua CepreeBHa AKMHNHA

HanmonanpHbIil MCCIe0BaTeNbCKMI YHUBEPCUTET Bpiciias mKoma sKoHOMMKY, Mocksa, Poccusa

TarbsaHa BacunbeBHa AXyTHHaA

MocKoBCKmMit TOCyapCTBEHHBIN yHUBepcuTeT UM. M.B. JlomonocoBa, MockBa, Poccusa

Onbra BukropoBHa [Iparoii
HanmonanpHbIil McCIeoBaTeNbCKMI YHUBEPCUTET Bpiciias mKoma sKoHOMMKY, MockBa, Poccusa

AnnoTanus. B HacToAIIMIT MOMEHT CyliecTByeT 6O/bIiIast MOTPEOHOCTD B COBPEMEHHOM PYCCKOSI3BIYHOM CTAHIAPTH3MU-
POBaHHOM TeCTe [/Isi OLIEHKI pedeBOll fesaTenbHOCTH Ipu adasuy. Hamrelt rpynmoit BegeTcst pabora mo cosganuio Pyc-
ckoro adasnomorndeckoro recra (PAT). B pamMkax gaHHOI pabOTHI C y4€TOM COBPEMEHHBIX MOJieIel sI3BIKOBOI 06paboTKM
¥ IPUHIUIIOB IICUXOMETPUKI pa3pabaTbIBanuch CyOTECTHI Ha IOHMMAHIE OT/E/IbHbIX C/IOB: CYLeCTBUTEIbHBIX 1 IJIATOMIOB.
B 3ajaHum UCIIBITYeMBIM HEOOXOAMMO OBIIO COMOCTABUTD YC/IBILIAHHOE CTIOBO C OLHUM U3 YeThIpeX pUCYHKOB. CyOTecTsl
ObLI HOPMUPOBAHBI B TPYIIIIE HAIMeHTOB ¢ adasuelt (1 = 45) u B KOHTpOIbHOII rpymIe (1 = 30), 4TO IO3BOINIO OTOOPATh
110 30 MTOTOBBIX AMATHOCTUYHBIX IP06. B pesyibraTe paboTs 6UIM CO3TAHBI ICUXOMIMHIBUCTIYECKN 0O0CHOBAHHBIE I HOP-
MUPOBaHHBIe CYOTeCTHI [/I OLIEHKM IOHMMAaHN CYIeCTBUTEIbHBIX Y ITIAT0JI0B, KOTOPBIe CONOCTAaBUMBI 110 IICHIXOMeTpIde-
CKVM IapaMeTpaM U YyBCTBUTEIbHbBI K pedeBbIM HApYLIEHNM Ipu Oeryoit n Hebermoit popmax acdasun.

KonrakrHasa madopmanusa: Onbra AHgpeesHa ConoyxmHa, osoloukhina@hse.ru, yn. Crapas bacmannas, g. 21/4, 105066
Mocksa, Poccust; Mapus BacunbeBHa ViBaHoBa, mivanova@hse.ru; FOnmns CepreeBna AkuHuHa, jakinina@hse.ru; TarbsHa
BacunbeBHa AxyruHa, akhutina@mail.ru; Onbra BukroposHa [paroit, odragoy@hse.ru

KmoueBbie cnoBa: adasus, MOHNMaHNe Pe4l Ha JIEKCHKO-CeMaHTNYeCKOM YPOBHe, IOHVMaHIe CyIIeCTBUTE/IbHbIX, IIOHN-
MaHIe I7Iar07I0B, CTaHaPTU3MPOBAHHBIN TecT, Pycckui adasmonornyeckuii Tect, PAT.

© 2015 Onbra AngpeesHa Conoyxnusa, Mapus BacunbeHna VBanosa, IOnusa CepreeHa AkuHuHa, TaTbsAHa BacunbeBHa
Axytuna, Onbra BukroposHa [Iparoii. [laHHasA cTaThs BocTymHa 110 mnuensun Creative Commons “Attribution” («Atpu-
Oyuns») 4.0. BceMUpHasd, COIMIACHO KOTOPOJ BO3MOXXHO HeOTpaHMYEHHOE PACIIPOCTPaHEHMEe VM BOCIIPOU3BE/IeHIe 9TOM
CTaTby Ha MOOBIX HOCUTE/ISIX IIPU YCTIOBUM YKA3aHUsS aBTOPOB M CCBUIKM Ha MCXOZHYI0 MYOIMKAIIUIO CTATh/ B JAHHOM
JKypHajle B COOTBETCTBMMU C KAHOHAMU HayYHOTO IUTHUPOBAHNA.

Poccuinickuin >xypHan KOrHUTUBHOW HayKu ceHTa6pb 2015, ToM 2, Ne 2-3 www.cogjournal.ru

20


http://www.cogjournal.ru/
mailto:osoloukhina%40hse.ru?subject=
mailto:mivanova%40hse.ru?subject=
mailto:jakinina%40hse.ru?subject=
mailto:akhutina%40mail.ru?subject=
mailto:odragoy%40hse.ru?subject=
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

O.A. ConoyxuHa n ap.

MoHumaHune CyLLeCTBUTESIbHbIX U rNiaronos

Brarogaproctu. Beipaxxaem 6marogapHocts npogeccopy Buxropy Mapkosuuy IlIknmoBckomy u cotpysHukaM LleHTpa
HATOJIOTMN peun U Helipopeabunurauny, B ocobeHnoctn Exarepune BsuecnaBosHe Vckpe, CBernane BsuecnaBosue Kyr-
roBoit u Enene leoprueste KosnHieBoil, 3a moMolns B mof6ope manueHToB u cbope faHHbIX. VIccmeqoBanme oCyIecTBIeHO

npu ¢unancoBoit nopnep>kke PTH®, rpant Ne 14-04-00596.

Crarbs noctynuia B pegakiyio 10 aBrycra 2015 r. IIpunaAra B meyaTsb 28 ceHTA6ps 2015 T.

JInteparypa

Axununa I0.C., MUckpa E.B., MWeanosa M.B., Ipabos-
ckas M.A., Vcaes I.IO., Kopxuna M., Manromuna C.A., Cep-
eeesa H. Bubmmnoreka ctumynoB «CylecCTBUTEIbHOE U 00bEKT»:
HOPMUPOBaHNe IICUXOIMHIBUCTIIECKUX apaMeTpoB // Illecras
MeXEyHapOoRHas KOH(GepeHIVs 10 KOTHUTUBHOI Hayke: Te3ncsl
mokmagos / Ilox pen. B. Bemruxosckoro, B. Py6rosa, [I. Yira-
koBa. Kanmuunrpan: 2014. C. 112-114.

Jlypus A.P. Bpicuime KOpKOBble (GYHKLMM 4Ye/lOBeKa M
UX HapylleHue IPY JIOKATbHBIX IOPAXKEHNSIX MO3ra, 2-e M3f.
Mocksa: M3g-Bo MTI'Y, 1969.

Ilsemxosa J/1.C., Axymuna T.B., IToinaesa H.M. Mertopuka
oreHku peun npu adasun. M.: Vag-so MI'Y, 1981.

Akinina Y., Malyutina S., Ivanova M., Iskra E., Mannova E.,
Dragoy O. Russian normative data for 375 action pictures
and verbs // Behavior Research Methods. 2015. Vol. 47. No. 3.
P. 691-707. doi:10.3758/s13428-014-0492-9

Blanken G.,  Dittmann ],  Grimm H.,  Marshall J.C.,
Wallesch C.-W. Linguistic disorders and pathologies: an interna-
tional handbook. Berlin, New York: Walter de Gruyter, 1993. URL:
http://www.degruyter.com/view/product/112602format=KOM.
hdoi:10.1515/9783110113242

Cappa S.E, Perani D. The neural correlates of noun and verb
processing // Journal of Neurolinguistics. 2003. Vol. 16. No.2.
P. 183-189. doi:10.1016/S0911-6044(02)00013-1

Coltheart M., Curtis B., Atkins P, Haller M. Models
of reading aloud: Dual-route and parallel-distributed-process-
ing approaches // Psychological Review. 1993. Vol. 100. No.4.
P. 589-608. doi:10.1037/0033-295X.100.4.589

Crepaldi D., Berlingeri M., Paulesu E., Luzzatti C. A place for
nouns and a place for verbs? A critical review of neurocognitive
data on grammatical-class effects // Brain and Language. 2010.
Vol. 116. No. 1. P. 33-49.

Druks J. Verbs and nouns — a review of the literature //
Journal of Neurolinguistics. 2002. Vol. 15. No.3. P. 289-315.
doi:10.1016/S0911-6044(01)00029-X

Fishman J.A., Galguera T. Introduction to test construction
in the social and behavioral sciences: A practical guide. Oxford:
Rowman & Littlefield Publishers, 2003.

Howard D., Swinburn K., Porter G. Putting the CAT out:
What the Comprehensive Aphasia Test has to offer // Aphasiology.
2010. Vol. 24. No. 1. P. 56-74. doi:10.1080/02687030802453202

Ivanova M.V., Hallowell B. Short form of the Bilin-
gual Aphasia Test in Russian: Psychometric data of persons
with aphasia // Aphasiology. 2009. Vol. 23. No.5. P. 544-556.
d0i:10.1080/02687030701800784

Ivanova M.V., Hallowell B. A tutorial on aphasia test devel-
opment in any language: Key substantive and psychometric con-
siderations // Aphasiology. 2013. Vol. 27. No. 8. P. 891-920. doi:10
.1080/02687038.2013.805728

Kaplan E., Goodglass H. The assessment of aphasia and
related disorders. Philadelphia: Lea & Febiger, 1972.

Kay ], Lesser R., Coltheart M. Psycholinguistic assess-
ments of language processing in aphasia (PALPA): An intro-
duction // Aphasiology. 1996. Vol. 10. No.2. P. 159-180.
doi:10.1080/02687039608248403

Kertesz A. Western aphasia battery test manual. New York:
Grune & Stratton, 1982.

Kertesz A. Neuropsychological evaluation of language //
Journal of Clinical Neurophysiology. 1994. Vol. 11. No.2.
P. 205-215. d0i:10.1097/00004691-199403000-00005

Miceli G., Silveri M.C., Nocentini U, Caramazza A. Pat-
terns of dissociation in comprehension and production of nouns
and verbs // Aphasiology. 1988. Vol. 2. No.3-4. P. 351-358.
doi:10.1080/02687038808248937

Paradis M., Zeiber T. Bilingual aphasia test (Russian ver-
sion).Hillsdale, NJ: Lawrence Erlbaum, 1987.

Swinburn K., Porter G., Howard D. CAT: comprehensive
aphasia test. N.Y.: Psychology Press, 2004.

Poccuincknii >xypHan KOrHUTUBHON HayKu

ceHTs16pb 2015, TomM 2, Ne 2-3

www.cogjournal.ru

21


http://www.cogjournal.ru/
http://www.cogjournal.ru/
http://dx.doi.org/10.3758/s13428-014-0492-9
http://www.degruyter.com/view/product/11260?format=KOM
http://dx.doi.org/10.1515/9783110113242
http://dx.doi.org/10.1016/S0911-6044(02)00013-1
http://dx.doi.org/10.1037/0033-295X.100.4.589
http://dx.doi.org/10.1016/S0911-6044(01)00029-X
http://dx.doi.org/10.1080/02687030802453202
http://dx.doi.org/10.1080/02687030701800784
http://dx.doi.org/10.1080/02687038.2013.805728
http://dx.doi.org/10.1080/02687038.2013.805728
http://dx.doi.org/10.1080/02687039608248403
http://dx.doi.org/10.1097/00004691-199403000-00005
http://dx.doi.org/10.1080/02687038808248937

The Russian Journal of Cognitive Science, 2015, vol. 2 (2-3), pp. 22-28

Brain State Regulation
and RAN/RAS Performance
in Primary School Children

Elena Pronina
Lomonosov Moscow State University, Moscow, Russia

Alexei Korneev
Lomonosov Moscow State University, Moscow, Russia

Tatiana Akhutina

Lomonosov Moscow State University, Moscow, Russia

Abstract. The topic of this paper is an analysis of the influence of brain state regulation (specifically, the functions of the first
energetic unit of the brain, according to Luria) on performing a RAN/RAS technique. Three groups of primary school children
participated in the study: children with good brain state regulation (1 = 101) and children with poor brain state regulation,
who were divided in two groups: those with slow processing speed and rapid fatigue (n = 29) and those with hyperactivity and
impulsivity (n = 20). Each child passed a full Lurian neuropsychological battery of tests for children between the ages of 5 and
9 years old (Akhutina et al,, 2013), followed by the RAN/RAS technique. The present study revealed a complex and varied
picture of the combined influence of brain state regulation and executive functions on performing the RAN/RAS technique
in children with poor brain state regulation. More clearly, the results showed that weakness of the first brain unit influences
children with slow cognitive tempo: data were obtained about the impact of slowness on the execution time of the first
“Objects” subtest and RAS subtests. Children with hyperactivity showed large fluctuations of success and execution time with
the subtest. According to the literature, that is typical of children with ADHD who have severe symptoms of hyperactivity-
impulsivity and executive function weakness.
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Introduction

The Rapid Automatized Naming and Rapid Alternating
Stimulus (RAN/RAS) technique is successfully used by
many psychologists to predict the risk of dyslexia, because
it has a clear linguistic component and requires visual-
verbal connections (Dencla & Rudel, 1976). Meanwhile,
recent research has shown slow naming speed to be an
effective indicator of vulnerability to neurocognitive prob-
lems in learning and information processing in general;
that is, naming speed is sensitive to various learning dis-

abilities (LD), not only to reading disabilities (Waber, Wolff,
Forbes & Weiler, 2000; Waber, 2011). There are two pro-
positions explaining this effect. Slow naming speed may be
caused by a deficit of executive functions (Denckla & Cut-
ting, 1999) or by problems with automatization; in other
words, there is a problem transitioning from an energy-
consuming controlled task to less energy-intensive auto-
matic actions (Waber, 2011). The second proposition
related to sufficiency of energy resources is in line with
the concept of brain state regulation as a function of the
first (energetic) unit of the brain (Luria, 1973). According
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to Alexander Luria’s seminal conceptualization of func-
tional organization of the brain, there are three princi-
pal functional units in the brain. The first unit includes
the brain stem and primitive cortex. This unit provides an
optimal level of activation of other brain structures through
a double reciprocal relationship with the cortex, influenc-
ing its tone and experiencing its regulatory influence itself.
The second unit occupies the posterior regions of the cortex;
its function is reception, analysis and the storage of infor-
mation. The third unit includes the frontal lobes. This unit
is involved in the programming, regulating and verifica-
tion of human actions (executive functions). The concerted
participation of all three units is necessary for any mental
activity (Luria, 1970 and 1973).

The role of deficits in brain state regulation
in the mechanism of ADHD and learning disabilities
is increasingly discussed in the literature (Sergeant, 2005;
Van der Meere, 2005; Sonuga-Barke, Wiersema, van
der Meere, & Roeyers, 2010), and it has been shown that
there are two variants of poor activation control: hyperac-
tivity-impulsivity and slowness-fatigue (Agris, Akhutina,
& Korneev, 2014; Akhutina, Korneev, Matveeva, & Agris,
2015). The first variant is close to the combined type
of ADHD, and the second variant is close to ADD without
hyperactivity or the syndrome of sluggish cognitive tempo
(Brown, 2005; Sergeant, 2005; van der Meere, 2005;
Nigg, 2005; McBurnet, Pfiffner, & Frick, 2001; Becker &
Langberg, 2014; Barkley, 2014). However, the role of weak
energetic functions in poor RAN/RAS performance has
not been discussed in the literature. The aim of our study
is to show that poor brain state regulation can influence
RAN/RAS performance, and to analyze the differentiated
influence of the variants of the first brain unit weakness
on performing the RAN/RAS technique.

Method

Participants

Ninety-nine primary school children from Moscow schools
participated in the study. Fifty-six children were examined
twice while studying in the first and second grades. Twenty-
five children were only examined in first grade and eigh-
teen were examined only in second grade.

Procedure

Each participant passed a full Lurian neuropsychological
battery of tests for children aged between 5 and 9 years old
(Akhutina et al., 2013) and was examined using the RAN/
RAS technique. The full RAN/RAS technique consists of six
subtests, each presented on a separate sheet. Each subtest
has five different stimuli of randomly alternated objects, for
a total of 50 stimuli per sheet (see Fig. 1). The RAN stim-
uli include objects, colors; digits; letters; the RAS stimuli
include alternating letters and digits; and alternating let-
ters, digits and colors. Before each subtest, the child per-
formed training tasks by naming five elements of a series
(shown randomly). Once the examiner was confident
in the child’s correct naming, he asked the child to name all
of the stimuli one by one as quickly as possible and without
errors. The time of execution and number of mistakes are
registered.

During the assessment and traditional analysis
of performance tests, behavior patterns reflecting brain
state regulation levels were recorded. Behavioral symptoms
included slow tempo, fatigue, hyperactivity, impulsivity
and perseverative behavior (see details in Akhutina et al.,
2015). Factor analysis of the five listed measures allowed
us to extract two factors explaining 78% of the variance.

Figure 1. Sample stimuli from a Rapid Automatized Naming (RAN) subtest with Cyrillic letters (A) and Rapid Alternating Stimulus (RAS)

subtest with alternating letters, digits and colors (B).
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Table 1. Results of neuropsychological assessment of the first and third unit functions
Index of hyperactivity Index of slow tempo Programn'lii:geind control Serial organization index
Group average (std. dev.) average (std. dev.) average (std. dev.) average (std. dev.)
1 grade 2 grade 1 grade 2 grade 1 grade 2 grade 1 grade 2 grade
N -0.62(0.88) -0.57(0.94) -1.05(1.70) -1.16(1.63) -1.12(2.96) -1.03(2.88) -0.34(2.39) -0.39 (2.43)
H 3.35 (1.05) 3.57 (1.22) 0.03 (1.70) 0.44 (1.94) 3.95 (5.40) 3.38 (5.46) 1.42 (3.22) 1.14 (3.62)
S 0.01 (1.67) 0.14 (1.64) 3.84 (1.03) 3.87 (1.06) 1.80 (3.52) 1.72 (3.64) 0.32 (3.80) 0.49 (3.88)
Table 2. Execution time (in seconds) and number of mistakes in three groups of children
Execution time Number of mistakes
Subtest Group average (std. dev.) average (std. dev.)
1 grade 2 grade 1 grade 2 grade

N 52.7 (7.4) 47.5(8.2) 29(1.7) 2.5(1.6)
Objects H 57.4 (10.4) 51.1(14.8) 3.9 (2.4 26(1.3

S 59.7 (11.8) 55.2 (8.2) 3.6 (3.9) 3.5 (3.8)

N 52.0 (10.9) 45.9 (10.4) 2.4(1.7) 2.8(2.1)
Colors H 61.6 (21.9) 48.7 (11.0) 2.8 (1.6) 2.4(1.8)

S 55.8 (15.5) 51.9(13.2) 2.1(1.5) 2.3(1.6)

N 35.1 (8.3) 28.6 (6.4) 1.4 (1.4) 1.1(0.9)
Digits H 36.2 (8.7) 28.4 (9.9) 1.3(1.0) 1.5(1.1)

S 34.7 (7.3) 27.9 (6.2) 0.8 (1.0) 1.2(1.7)

N 32.4(9.6) 26.7 (5.0) 2.4 (3.3 2.0(1.9
Letters H 33.5(7.5) 27.0 (4.9) 2.9 (4.0 3.0 (2.0

S 32.3(6.3) 30.3 (6.5) 1.5(1.4) 2.3(2.3)

N 41.0 (11.8) 31.4 (6.6) 2924 2.5 (2.0)
Letters and digits H 42.0 (10.9) 27.1(4.5) 2.7(1.5) 1.8(1.0)

S 38.9 (7.5) 34.0 3.3) 2222 2.2 (1.6)

N 44.5 (12.8) 34.6 (6.7) 3.0(2.3) 25(2.2)
tgf;f;s digtsand 49.8 (15.9) 31.3(5.1) 42(3.2) 21(15)

S 44.3 (8.9) 35.7 (6.0) 2.8(2.6) 2.5(2.1)

The higher the index, the worse the state of higher mental functions.

The first factor has high factor loadings on slowness, fatigue
and perseveration, while the second factor has high loadings
on hyperactivity and impulsivity. Based on the results, we
calculated two indices: (1) index of slow tempo, which
includes parameters of slowness, fatigue and perseveration,
and (2) index of hyperactivity, which includes parameters
of hyperactivity and impulsivity. On the basis of these
indices we identified three groups of children: (a) Group N
included children with good regulation of activation, and
neither index exceeded the sample average by more than
0.5 of the standard deviation; (b) Group H children showed
severe symptoms of hyperactivity; (c) Group S children had
slow cognitive tempo. In both the H and S groups, indexes
of hyperactivity or slow tempo exceeded the average in the
whole sample by more than 0.5 of the standard deviation
and were higher than the other index. Group N included
49 children in first grade (mean age 7.8+0.41 y.0.) and
52 children in second grade (8.8+0.4 y.0.); Group H
included 12 first graders (7.4+0.43) and 8 second graders
(8.9+0.4); Group S included 15 first graders (7.7+0.27) and
14 second graders (8.7+0.35).

The results of the neuropsychological assessment
also allowed us to evaluate the third brain unit state:
programming and control index (executive function index)
and serial organization index.

Results

The results of the neuropsychological assessment showed
that the first and second grades’ H and S groups were simi-
lar in severity of the first unit symptoms. Executive function
was worst in the H group, while the S group was between
the H and N groups. The same hierarchy of severity was
found in serial organization functions in the three groups,
but the symptoms of weakness of serial organization func-
tions were not very severe (see Table 1).

The results of RAN/RAS tests are presented in Table 2.

A repeated measures ANOVA was performed with
within-group factor SUBTEST and between-group
factor GROUP. A significant effect of factor SUBTEST
was found on the time parameter in first grade children
(F(5, 330) = 109.3, p < .001, ? = .623). This implies that
changes in execution time from subtest to subtest were
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significant. The longest execution times were required
for the first two subtests, “Objects” and “Colors”, followed
by the subtests “Letters, digits and colors” and “Letters
and digits’, and the shortest times of execution were
observed in subtests “Digits” and “Letters”. The influence
of interaction GROUP x SUBTEST was significant, but
small (F(10, 330) = 2.1, p = .021, n?= .061. The differences
between the groups in the different subtests varied: they
were minimal in the subtests “Digits”, “Letters” and “Letters
and digits”; in the first two subtests “Objects” and “Colors’,
the two groups with the first brain unit weakness were
slower, and in the last subtest “Letters, digits and colors”
the H group was slow. In second graders, the factor
SUBTEST (F(5, 310) = 149.0, p < .001, n)? = .706) signifi-
cantly affected the time of execution. The longest times
of execution were found in the first two subtests, “Objects”
and “Colors, with the minimum time of execution
observed in subtests “Digits” and “Letters”. Slightly more
time was required for naming in subtests “Letters and
digits” and “Letters, digits and colors”. Also, the influence
of interaction GROUP x SUBTEST was significant (F(10,
310) = 2.8, p = .002, n? = .083). The differences between
groups changed from subtest to subtest: they were minimal
in subtests “Digits” and “Letters and digits”. In the first two
subtests both groups with weak first unit function were
slower, while in the last two subtests children with low
tempo were slower, but children with hyperactivity were
faster. Post hoc analysis showed significant differences
in time between groups N and S in subtest “Objects”
in first (p = .035) and second (p = .022) grades. Groups S
and H significantly differed only in second grade in the
subtest “Digits and letters” (p = .047).

In the first grade, the influence of factor SUBTEST
on the number of mistakes was significant (F(5, 330) = 9.8,
p < .001, n?= .129), so the number of mistakes changed
from subtest to subtest. The maximum number of mistakes
was observed in the first subtest “Objects” and in the last
subtest “Letters, digits and colors”. The lowest number
of mistakes was observed in the third subtest,“Digits”.
In second grade children, the influence of factor SUBTEST
was also significant (F(5, 310) = 4.3, p = .001, n* = .064):
the lowest number of mistakes was observed in the
third subtest “Digits”, and in other subtests the average
number of mistake was similar. The factor GROUP and
the interaction between GROUP and SUBTEST factors
were not significant, indicating that children from different
groups made similar numbers of mistakes.

Analysis of correlations showed the presence
of significant correlations between the time of execution
and neuropsychological indices of the first and third brain
units. In the first grade, the following significant correlations
were observed: between time of execution and index of slow
tempo in the subtest “Objects” (r=.361, p = .008, hereinafter
Bonferroni correction for multiple correlation was used);
between time of execution and programming and control
index in subtests “Objects” (r = .319, p = .028), “Letters
and digits” (r = .290, p = .064), “Letters, digits and colors”
(r = .268, p = .068); between time of execution and serial
organization index in subtests “Digits” (r = .331, p = .024),
“Letters, digits and colors” (r = .323, p = .028). In the
second grade, there was a significant correlation between
time of execution and index of slow tempo in the subtest

“Objects” (r = .382, p = .008). In the first grade, there was
also a significant correlation between number of mistakes
in the subtest “Letter and Digits” and Programming and
control index (r = .424, p < .001) and index of serial organi-
zation of movement (r = .305, p = .044).

Discussion

The present study revealed a complex picture of the com-
bined influence of the first brain unit state and executive
functions state (including programming and control func-
tions and serial organization functions) on performance
of the RAN/RAS technique. It is noteworthy that this effect
was different in various subtests. The influence of the SUB-
TEST and GROUP factor interaction in the first and espe-
cially in the second grade is associated with a decrease
of execution speed in children with a deficit in first brain
unit function in the first two and last two (most difficult)
subtests. Specifically, the differences manifested between S
and N group children in the first subtest. Since the order
of subtest presentation was constant, it is impossible to sep-
arate the influence of the first sequence number and con-
tent of the subtest. Because this subtest is the first in the
RAN/RAS technique, the problem of initiating task was
most acute here. On the other hand, naming in the subtest
“Objects” required inhibition of more words-competitors,
similar in sound and meaning, than in subtests with differ-
ent content, so probably it demands more energy resources.
In general, it can be noted that the speed of test execu-
tion is associated with the severity of slow cognitive tempo
and fatigue rather than with hyperactivity and impulsivity.
In the number of mistakes made, the three groups with dif-
ferent activation component states appeared indistinguish-
able. This, in our opinion, may be due either to the relatively
small sample or to a large spread of errors. Characteristi-
cally, the high standard deviation of the error rate is typical
for the group S in the first subtest in both grades (it differs
from the group N at the level of p < .05 for the Levene test).

Correlation analysis showed that on the timing
performance of subtest “Objects” also influenced
programming and control functions state, it is clearly
revealed at the first-graders. In general, the state of executive
functioning was more affected in first graders, and it was
more evident in the performance on RAS-subtests: there
were correlations between these indices and the number
of mistakes. Several researchers have commented about
the influence of executive functions on performing
the RAN/RAS technique (Kail & Hall,1994; Denckla &
Cutting, 1999; Stringer, Toplak, & Stanovich, 2004), and
our data support this view. The different impact of the
first brain unit weakness on various subtests, distinguished
also depending on the variant of this weakness, requires
further experimental study with large samples to confirm
(or reject) the hypothesis about RAN/RAS performance
depending on the state of regulation of activation. Our
results partially support this hypothesis: we obtained data
on the effect of slow cognitive tempo on execution times
of the first and most difficult subtests. Similar data were
obtained by us on the other techniques aimed at assessing
the first brain unit state (Akhutina et al., 2015).
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As for the impact of hyperactivity, groups H in the first
and especially the second grade were very small (12 and
8 people). They showed large fluctuations of success and
execution times in the subtests. In the first grade, they were
slower than the other groups of children in five of the six
subtests; in the second grade, they were the fastest in the
RAS-subtests and subtest “Numbers”, and the second-
fastest in the other subtests. Additionally, H group children
in the first grade made more mistakes than the other
children in four subtests, but in the second grade they made
more errors in only two subtests. In particular (and against
expectations), they made few mistakes in the RAS-subtests.
According to the literature, these variations of tempo and
success in test performance are typical of children with
ADHD who display severe symptoms of hyperactivity-
impulsivity and executive function weakness. In the opinion
of Sonuga-Barke, the deficit in executive functioning
in ADHD is context-sensitive and dynamic, and its manifes-
tations largely depend on motivation (Sonuga-Barke et al.,
2010). At the same time Sonuga-Barke and a number
of other authors have expressed the opinion that variability
in test performance by these children is related to brain
state regulation deficits (Sergeant, 2005; van der Meere,
2005; Sonuga-Barke et al., 2010), a suggestion which was
also confirmed in our study (Agris, Akhutina, & Korneev,
2014; Akhutina et al., 2015).

Conclusion

The present study revealed a complex and varied picture
of the combined influence of the first brain unit state and
executive functions state on RAN/RAS technique perfor-
mance. More clearly, it showed that first brain unit weak-
ness influences children with slow cognitive tempo: we
obtained data about the impact of slowness in execution
times of the first and most difficult subtests. Children with
hyperactivity showed large fluctuations in success and exe-
cution times of the subtests; according to the literature, that
is typical of children with ADHD who have severe symp-
toms of hyperactivity-impulsivity and weak executive func-
tions. Research on the influence of first brain unit weakness
on RAN/RAS technique performance will continue.
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Annotanus. B pabore aHamM3MpyeTCst B3aMMOCBsI3b COCTOSIHMSA (PYHKIMIT perysiuny akTuBauyy Mosra (pyukrmit I —
9HepreTMYecKoro — 6oka mMoara, o A.P. JIypus) u nokasateneit Boimonsenns Metogukyt RAN/RAS (Rapid Automatized
Naming and Rapid Alternating Stimulus Tests). B ucciefoBaHuy y4acTBOBAIN TPY TPYIIIBL UCIIBITYEMBIX: AETH C XOPOLIeN
perymanueit aktuBanym (n = 101) ¥ Be TPYIIIBI fieTeil C IVIOXOM peTy/Anyell akTUBAaLUN: JeTH ¢ 3aMeJ/ICHHbIM KOTHUTVB-
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IIPOLIN ITOJTHOE HeIIPOIICUXOIOTrYecKoe NcclefoBanue 1o 6atapee rectoB A.P. Jlypus, agantuposaHHoI 14 feTert 5-9 et
(AxyTtyHa n fip., 2013), ¥ BBIIOTHIIN TeCTHI Ha OBICTPOE aBTOMATNYeCKOe Ha3bIBaHNe CI0B 13 ofHol Kareropun (RAN) un
HasbIBaHILe CTIOB 13 ABYX win Tpex Kareropuit (RAS). [IpoBeneHHOe MCCIeTOBaHIEe OOHAPYKIIIO CIOKHYIO U IECTPYIO Kap-
TUHY CBsi3eil BbImonHeHust Metofukyt RAN/RAS ¢ coctostnueM QyHKImMIT 9HepreTUIeCKOro 6710Ka 1 YIPaB/IOmuX GpyHK-
uit. Bonee oruetnBo BusiHKe cmabocty I 6710ka Mo3ra MpOsSIBUIOCH Y [ieTell ¢ Me/IEHHbIM KOTHUTHUBHBIM TEMIIOM: ITONTY-
YeHbI JAHHbIE O B/IMSHNUY 3aMeJIEHHOCTI Ha BpeMsi BBIIIOJTHEHN IepBoro cybrecta «O6bexTo» u RAS-cy6TectoB. etu ¢
TUIIEPaKTUBHOCTHIO OOHAPYX1IH O0IbIINe KomebaHus YCIEeMHOCTY 1 BpeMeH! BBIIOTIHEHNS P00, UTO, II0 JAHHBIM JINTe-
parypsl, XxapaktepHo mA fetelt ¢ CIIBI ¢ BbIpakeHHBIMU IIPOSBICHNAMIY TUIIEPAKTUBHOCTU-VIMIY/IbCUBHOCTHU U CNTA6OCTH
YTIPaBIAIOINX QYHKIHIL.
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Abstract. Two selection experiments with mice are in progress in the laboratory: one for large and small relative brain
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of these animals during the solution of two tasks which are based on food (extrapolation of the direction of food stimulus
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Introduction an extrapolation task (extrapolation of the food stimulus
movement) (Perepelkina, Golibrodo, Lilp, & Poletaeva,

Two selection experiments with mice are in progress at our 2015) — line EX and control population CoEX.
laboratory: (1) the selection for high and low relative brain Brain weight is traditionally used as an index
weight (LB and SB lines) (Perepelkina, Golibrodo, Lilp, & of brain development, revealing not only interspecies
Poletaeva, 2013), and (2) selection for the ability to solve but intraspecies variability. Relative brain weight scores
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are regarded as the index of brain complexity along
the evolutionary scale. This could mean that the search for
brain-behavior causal relationships, namely brain size and
the size of definite brain structures, is a promising method
for the investigation of animals’ elementary cognitive
abilities and for analysis of the biological prerequisites
of human cognitive capacities (Poletaeva & Zorina, 2014).

Cognitive processes in animals have been investigated
intensely, although many aspects of their neurogenetics are
not clear. It is possible that the investigation of behavior
in mice selected for high scores on an elementary logic
task solution (namely, an extrapolation task) could
reveal new information along this line of research. In our
work, “cognitive abilities” implies the capacity of an
animal to understand the most simple empirical laws
which connect objects and events in the external world
(Krushinsky, 1990). L.V. Krushinsky, who first coined
the term “animal elementary reasoning”, introduced
several respective tests into laboratory practice. The ability
of an animal to extrapolate the direction of movement
of a food stimulus, which subsequently disappeared from
the animal’s view, was among them and was the most simple
test. In this task, an animal has to grasp (i.e., to apprehend
the law of object permanence and the law of movement)
that an object which has started to move, continues its
movement even though it is not seen any more.

A much earlier attempt to select rats for their ability
to solve extrapolation tasks was made by Krushinsky and
his team (1975), wherein they found a drastic increase
in animals’ anxiety and fear in the experimental box. After
only three generations of selection, it became obvious that
the selected animals were so fearful that it was not possible
to perform the tests. Keeping in mind this experience,
the present mouse selection experiment for high
extrapolation scores was performed using the concomitant
selection against fear reactions during the extrapolation
test presentation.

In this paper, data are presented for the ability of mice
to solve two cognitive tasks. The first was an extrapolation
test in which hungry and thirsty mice face a small cup
of milk which shifts to the left or to the right as soon as
the mouse starts to drink, and then disappears from view.
The second task (named by the authors the “puzzle-box”;
Ben Abdallah et al,, 2011) implies the ability of an animal
to find the escape route to the darker part of a box, despite
this underpass being masked in various ways. The choice
of this test for the present investigation was determined by
the fact that previous learning (memorizing the position
of the underpass) could not be of use if the animal does
not see the underpass anymore (as it is hidden) and thus
the solution requires the necessity ofan animal to understand
the “object permanence” rule. Thus, the puzzle-box test
is partly related to the extrapolation test by the basic logic
of the task. The animals used in the experiments described
below belong to two pairs of lines, as mentioned above: LB
and SB pairs, and EX-CoEX pairs.

Material and Method

Selection for Large and Small Relative
Brain Weight (LB and SB Lines)

Three experiments in which mice were selected for this
trait were done in the laboratory during recent decades.
Two of these selections started using a heterogeneous pop-
ulation: hybrids of A/HeSto, BALB/cJLacSto, CBA/CaLac-
Sto, C3H/HeSto, C57BL/6]JSto, and CC57BR/MvRa inbred
strains, while the third experiment started from a F2 hybrid
LB x SB population. Half of the mice from a given litter were
sacrificed at the age of 60-70 days, and the values of their
brain and body weights were used to check the deviation
of given litter scores from the regression curve. If these
values fell above (for LB) or below (for SB) the confidence
interval of the regression curve for the line, the other half
of those litter members were bred to generate a subsequent
generation. After the F23 of the third experiment, the selec-
tion per se was stopped and mice of both lines (LB and SB)
were bred randomly inside each line (Perepelkina et al.,
2013). The brain-body weight scores for this experiment
are presented in Table 1. In all three selections, the signifi-
cant changes in relative brain weight occurred at F3-F4,
with the difference being about 15 percent.

Selection of Mice for Extrapolation
Ability (EX and CoEX lines)

Mice of line EX were bred from the F2 - F4 hybrid popula-
tion between the LB and SB lines. The control population
(CoEX) was maintained by random breeding. Two criteria
for selection were used: (1) the correct extrapolation task
solution at the first task presentation and correct solutions
(five or six out of six presentations); the latter criterion was
chosen since not many animals demonstrated these scores,
while four correct choices was the value of the mean popu-
lation score; and (2) the animals were rejected from selec-
tion if they demonstrated anxiety behavior during task per-
formance. The signs of mouse anxiety were: display of the
chaotic run in the experimental box and “refusals” to solve
the task due to apparent fear of the test environment. Ani-
mals were not taken for breeding if they approached the
food but were not eager to search for the food bait after it
disappeared from view. This means that the most fearful
and anxious animals were excluded from breeding.

Extrapolation Test

Mice were deprived of food and water for 18 hours and
placed in a special box, in which they began to drink milk
from the central opening (see Figure 1a). After a few sec-
onds, the experimenter shifted the milk cup to the left or to
the right and put it close to one of the side openings from
which it was possible to drink. The correct task solution
was an approach to the side opening where the milk was.
The control milk cup was displaced in the opposite direc-
tion, invisible to the animal, which served to “balance” the
milk olfaction cues. The test was given six times (empiri-
cally established optimal number, as at the 6™ presentation
the mouse satisfaction still does not influence task perfor-
mance). The direction of cup movement alternated in a
quasi-random manner. Results were estimated by the per-
centage of correct solutions by each animal group during
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the first task presentation and as the mean percentage of
trails 1 through 6. The Fisher test for alternative propor-
tions (¢-method) was used to estimate the statistical signif-
icance of line score differences from the 50% chance level of
performance (see also Poletaeva & Zorina, 2014).

The data for extrapolation ability tests are presented
for all animals of a given generation.

Puzzle-box Test

This test is based on an animal’s motivation to escape from
a brightly lit area of the box into a dark compartment via
a small underpass (1.5 cm deep, 4.5 cm wide) which was

placed in the partition between dark and lit areas at the floor
level (see Figure 1b). The test contained eight stages during
two days. Four stages took place on the first day. In stages
1 and 2, the underpass was free (unobstructed); in stages
3 and 4, the underpass was covered by wood shavings at
the floor level. The next four stages were held on the second
day: stage 5 repeated the events of stages 3 and 4, while dur-
ing stages 6 and 7 the underpass was covered by a light plug
(made from plastic and carton), which could be removed
by the animal using its paws and teeth. In stage 8, the whole
floor of the box wall which contained underpass was cov-
ered by wood shavings to a level of 4-5 cm.

Figure 1. Schematic drawing of experimental devices. A: An extrapolation box (50 x 23 x 18 cm) contained central (1) and side (2) openings
(10x12 and 10x10 mm), and drinking cups (3) were driven manually using special rods (not shown). Adapted from Poletaeva and Zorina
(2014), Figure 4. B: The “puzzle box” device, consisting of two compartments, one brightly lit (right, 30x28x27.5 cm) and one dark (left,
14x28x27.5 cm), which were interconnected by an “underpass” (4.5x1.5x11.5 cm). Both devices were made of opaque plastic.

Table 1. Brain and body weight values for large brain (LB) and small brain (SB) mice in several selection generations and after
the discontinuation of selection
Generation Line n Body weight, g p< Brain weight, mg p<

LB 54 22.06+0.26 438+3.66

F5 SB 30 22.03+0.34 0.99 426.43+4.75 0.042
SB 65 23.96+0.42 433.9+3.03
LB 36 24.68+0.66 472.94+4.23

F10 0.052 0.000
SB 25 25.41+0.82 424.66+5.09
LB 51 29.32+0.56 486.92+5.05

F14 0.04 0.0000
SB 38 26.23+0.71 425.13+3.68
LB 37 28.03+0.71 489.86+5.97

F17 0.0051 0.00000
SB 27 23.48+0.73 406.51+3.93
LB 44 26.3+0.5 504.1+5.3

F19 0.0003 107
SB 36 23.2+0.6 409.3+3.6
LB 23 21.1+0.5 481.9+5.8

F22 0.00002 10
SB 22 17.3+0.4 400.5+3.5
LB 28 28.4+1.1 490.2+5.9

F25* 0.2 107
SB 34 28.3+0.8 402.1+3.9
LB 12 30.0+0.7 465.2+6.4

F26-27* 0.09 10
SB 16 28.5+0.5 414.4+4.5
LB 11 29.7+1.2 485.8+11.6

F28* 0.6 10
SB 17 29.9+0.7 391.7+£3.2
LB 27 29.96+0.50 473.7+5.5

F31* 0.4 10
SB 21 30.6+0.6 420.3+6.2

* brain and body weight scores in generations when selection protocol was not used
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Table 2. The proportions of EX and CoEX mice which solved the puzzle-box test at the stages of “plug” in at least one of two
“plug” presentations; n — number of animals
EX CoEX
Generation
n proportion in % n proportion in %
F9 42 76.2 39 28.2
F10 19 100 ** 15 46.7
F11 43 68.2* 29 41.4
F12 36 91.7 ™ 34 26.4

*, *** significantly different from CoEX score; p < .05 and p < .001, respectively (Fisher ¢-test)

The success of task solutions was estimated by
the time (latency) required for an animal to enter the dark
compartment. In case an animal failed to solve the task,
the respective time scores were ascribed as 180 seconds for
stages 1 through 5 and 8, and 240 seconds for stages 6 and 7
(the stages with the “plug”). The proportion of animals
which were able to solve the most difficult test stages (“plug”
stages) was also evaluated. Stages 3 through 8 were those
which had the cognitive component, as the animal should
be able to understand the object permanence rule (Zucca,
Milos, & Vallortigara, 2007). The statistical significance
of latency differences was tested using ANOVA with LSD
Fisher post hoc analysis, while for differences in respective
proportions of individuals which solved the “plug” stages,
the Fisher ¢-method was used.

Results

Extrapolation Task Solution in LB and SB Mice

The proportion of correct test solutions for the first selec-
tion and for presentations 1 through 6 in the LB line was
significantly above the 50% chance level in several selection
generations (F8, F9, F12 and F19 of the second selection;
F11, F14 and F19 of the third selection). At the same time,
the prevalence of correct task solutions in the SB line was
found in F9 and F12 of the second selection only.

After the selection process was stopped, the prevalence
of correct solutions in LB mice was preserved and these mice
solved the test at a significantly non-random level in F27
and F31. Thus, in spite of a generally low level of extrapo-
lation ability in laboratory mice (Poletaeva & Zorina, 2014),
our data demonstrated that mice of the LB line are superior
in this respect over the SB line.

Extrapolation Task Solution
in EX and CoEX Mice

In F3 through F12 (with the exception of F8), the EX mice
extrapolation performance in the first task presentation
was above the chance level. However, in CoEX F4 through
F6, F9, and F11 through F13, this score was also above
the chance level. In F10 only the proportion of correct
task solutions in EX mice was significantly different from
that of CoEX mice (64% and 54%, respectively; p<.001). It
is worth mentioning that in the course of selection, sex dif-
ferences in task success were revealed. Thus the selection
for such a complex trait as the ability to solve the cognitive
task did not increase the capacity to solve it, while the dem-

onstrated sex differences could also have an impact on this
phenomenon. Several non-mutually exclusive explanations
could be suggested (see Discussion below).

Puzzle-box Test

LB and SB lines of mice were tested in the puzzle box in F31
(the 8™ generation after the selection protocol stopped).
LB mice latencies were significantly shorter during stages
3 through 5 and 8, compared to SB mice, meaning that
LB mice solved the task more successfully than SB mice.
The times for solutions to stages 6 and 7 (when there was
a “plug” in the underpass) were not significantly shorter
in LB than in SB mice. LB mice latencies were long enough,
but the proportion of mice which “mastered” this stage was
much higher in the LB line: not a single SB mouse solved
the “plug” stages, while one half of LB mice did so (although
with longer latencies).

All generations of mice of the EX line (F9-F12)
were more successful in puzzle-box solutions. Specif-
ically, the latency values in the “cognitive” stages of this
test were significantly lower than those of the CoEX
controls. The proportions of mice which were able to solve
the “plug” stages of this test were also higher in the EX line
in comparison to the CoEX line (see Table 2).

Discussion

Differences in cognitive task solutions were demon-
strated in mice during two independent selection experi-
ments in which the traits for selection belonged to discrete
domains: brain morphology (LB and SB lines) and com-
plicated behavioral traits (EX and CoEX). The cognitive
tests used in our experiments — the extrapolation test and
the puzzle-box test — both imply the use of elementary
logic operations. The puzzle-box test suggests that an ani-
mal is able to use the object permanence rule (Zucca et al.,
2007). Both the LB and SB lines demonstrated a concor-
dance of differences in the capacity to solve these two tests.
LB mice were superior in both tasks.

There was another pattern of differences between
the EX-CoEX pair of lines. The prevalence of EX mice
was obvious only for puzzle box scores. The extrapolation
test is more complicated in its structure than the puzzle
box test, as it requires: (1) the formation of effective
short-term memory traces (remembering the direction
of food movement), (2) the ability to understand
that the food stimulus which started the movement
continues this movement on an invisible trajectory, (3) an
understanding that the object which disappeared from view
still exists (object permanence rule), and (4) performance
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of the instrumental skill: to move to the respective side
opening in order to obtain the food. Thus, we suggest that
the extrapolation task requirements are more difficult and
may be (to a certain extent) contradictory for laboratory
mice, and that this could be the reason why there was
no direct response to the selection for high extrapolation
scores. It could be that genetic elements which underlie
this pattern of “requirements” cannot be selected for as
the whole complicated trait.

At the same time, the response to selection was
obvious in that the puzzle box performance in EX mice
improved in comparison to controls. Notably, the relative
brain weights in EX line mice measured in F9 and F11
were significantly higher than the values for CoEX mice
(Perepelkina et al., 2015). This means that brain weight
association with cognitive abilities is not a matter of simple
correlation but reflects a causative relationship.

Another important issue in the analysis of mouse
cognitive abilities is the problem of animal anxiety
during the extrapolation test. A low anxiety level was one
of two criteria for EX selection, and the anxiety indices
of the elevated plus maze test (EPM) for EX mice decreased
in initial selection generations. Later, the EX-CoEX difference
in EPM scores was not as clear, as significant sex differences
emerged (Perepelkina et al., 2015). The relevance of anxiety
in laboratory tests is widely discussed as it is important for
pharmacology (Enaceur, 2014).

We suggest that success in the extrapolation task, as
a manifestation of the animal’s cognition, is determined
by multiple genetic factors with non-additive interactions.
In any case, the existing data demonstrate an association
between elevated relative brain weight and a capacity for
elementary logic task solutions, as well as the existence
of a genetic underpinning of elementary reasoning capacities.
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JI3MeHeHe KOTHUTUBHBIX
CIIOCOOHOCTEN TadOpPaTOPHBIX
MBbIIIEV B pe3y/ibTare
MICKYCCTBEHHOTO OTOOpa

Onbra BukroposHa Ilepenenknna
Kadenpa Boicuteit HepBHOI AesiTeIbHOCTY 6rtonorndeckoro ¢akymsrera MI'Y um. M.B. JlomoHocoa, Mocksa, Poccust

Npuna I'epmanoBHa /Innbn
Kadenpa Boicuteit HepBHOI AesiTeIbHOCTY 6rtonorndeckoro ¢akymsrera MI'Y um. M.B. JlomoHocoa, Mocksa, Poccust

Anekcanapa IOpneBna TapacoBa
Kacenpa Boicuieit HepBHOI AesiTeIbHOCTY 6rtonorndeckoro ¢akymsrera MI'Y um. M.B. JlomoHocoa, MockBa, Poccust

Bacunuca Auronosna [onu6pomo
Kacenpa Boicuieit HepBHOI AesiTeIbHOCTY 6rtonorndeckoro ¢akymsrera MI'Y um. M.B. JlomoHocoa, MockBa, Poccust

Nura Uropesna IloneraeBa
Kacenpa Boicuieit HepBHOI AesiTeIbHOCTY 6rtonorndeckoro ¢akymsrera MI'Y um. M.B. JlomoHocoa, MockBa, Poccust

Annotanus. B maboparopun ¢pusnonoruu 1 reHeTuKu noseferns (6uonorndeckust G-t MI'Y) mpoBoasiTCs ABa CENEKIMOH-
HBIX 9KCIIEPMMEHTa: MCKYCCTBEHHBIIT OTOOP MBIIlell Ha OO/IBIION U MaJIbIl OTHOCUTE/IbHBIN BeC MO3Ia I CeTIEKIIVsI MbILIel
Ha CITOCOOHOCTD K PELIeHNIO TeCTa Ha 9KCTPANOIALMIO HAIIPABIEHNs IBIDKEHNS IINIEBOrO CTUMY/IA. AHA/INS IIOBEEHNs
JKMBOTHBIX CETIEKTUPOBAHHBIX TMHMI B BYX KOTHUTUBHBIX T€CTAX, OCHOBAHHBIX Ha MNIIEBOIL (CIOCOOHOCTD K 9KCTPAIIONS-
LMY HAaIIpaB/IeHNs ABIDKEHN NIEBOI IPUMAaHKI, UCIE3HYBIIEN 13 MO/ 3peHNs1) 1 000pOHUTEIbHOI (M3beraHue spKo
OCBEII[EHHOJT YaCTy KaMepbl) MOTUBAIMAX, IIOKa3a/l IIPEBOCXOACTBO MBILIEN C OOMBIINM BECOM MO3Ta B PellleHnu 06enx
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Abstract. From an early age, children rely on contextual information while generalizing information about new objects. It
is still uncertain what underlies this inductive selectivity; it may be associative learning, which depends on an object’s numbers
of features, or conceptual learning, which depends on the features’ content. In the first experiment, we varied objects’ contextual
information and found that preschoolers rely more on contextual features of the object (shape and color of the background)
than on spatial ones (location). In the second experiment, we varied the combination of contextual features and showed that,
given a lack of information about an object (shape only), children rely on contextual spatial features more than on the object’s
features. Moreover, they prefer not to rely on contextual information at all if the object’s information is modified (same shape
but different color). Together, these results indicate the dependence of inductive selectivity on conceptual learning, not only
associative learning.
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Introduction

Many studies in modern cognitive psychology show that
both children and adults learn a great deal of contextual
information while forming new categories (Macario, 1991;
Allen & Brooks, 1991). This effect is known as conceptual
flexibility, or inductive selectivity: the effect of memoriz-
ing additional information which is not necessary for an
ongoing generalization task. This selectivity can speed up
the process of category learning. For example, when people
learn how to distinguish edible mushrooms from poison-
ous ones, apart from the shape of the mushroom they also

remember after a while near which trees an edible mush-
room is likely to be found, and where they will find poi-
sonous ones. Bearing this contextual information in mind
can help people to search for new mushrooms, as contex-
tual information is often recognized early and attention
can be adjusted to the appearance of objects with certain
characteristics.

The nature of the inductive selectivity effect is still
an important topic of discussion. On the one hand, this
selectivity may seem to contradict the principle of cognitive
economy, which states that not all given information must
be learned but only those which are important for catego-
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rization (Gluck & Bower, 1988; Anderson, 1991; Nosofsky,
Palmeri, & McKinley, 1994). However, further studies
in this area concluded that the inductive selectivity effect
actually satisfies the cognitive economy principle, as people
apparently use this additional information in later, less
convenient situations with more dimensions, thus saving
some effort in their future learning (Bott, Hoffman, &
Murphy, 2007).

The type of task is one of the factors which initiates
inductive selectivity. Adults show less inductive selectivity
in a classification task than in an inference task (Yamauchi
& Markman, 1998; Hoffman & Rehder, 2010). However,
in our previous research we found that the task factor
itself is limited to the relevance of new information to the
participant’s cognitive schemas (Kotov & Dagaev, 2013).
Therefore, even when performing the classification task,
which, as previously established, does not initiate inductive
selectivity, participants will still remember contextual
information if it is relevant to their knowledge about catego-
rizing objects. At the same time, there are no data to prove
that the influence of the material factor can be canceled by
the task factor. Thus, the question as to the ratio of different
learning factors in the mechanisms of inductive selectivity
remains open.

Preschool-aged children selectively use their semantic
knowledge about categories to focus on relevant clues of the
induction task. Opfer and Bulloch tested whether young
children generalize from the exemplars to the targets on the
basis of perceptual or relational similarity. When children had
some causal information (parent-child relations), they ignored
target-to-exemplar perceptual similarity, but if they did not have
causal information they relied on perceptual similarity (Opfer
& Bulloch, 2007). Nguyen also found that when 4-year-olds are
presented with triads made up of a target (e.g., a reindeer) and
test items that matched with respect to taxonomic (e.g., a bear)
or script relations (e.g., a Christmas tree), they selectively
use taxonomic categories for biological inferences and script
categories for situational inferences (Nguyen, 2012).

Revealing and memorizing the regular relations
between features of objects and situations during learning
can occur both explicitly, when one is aware of the categori-
zation rule and can verbally describe the defining features,
and implicitly by associations (Ashby, 1998). If, in the first
case, the flexibility of learning is a result of conceptual
learning, then, in the second case, this flexibility could be
the result of training perceptual attention, or associative
learning. Associative learning has some particular qualities:
it does not involve speech, it is involuntary, and it begins
at birth. The differentiation between these two ways
of learning allows us to ask the question: to what degree
is conceptual learning and perceptual attention responsible
for the conceptual flexibility effect?

As Sloutsky and Fisher showed in their experiment
with preschoolers, the mechanisms of perceptual attention
are sufficient for the formation of new categories with
additional contextual information (Sloutsky & Fisher,
2008). In their experiment, 5-year-old participants were
shown two blocks of triads. During the first block, children
were told to choose between two test objects (all objects
were geometric shapes of circles and triangles) and to select
the one which fitted the target object by shape (the first
base for categorization). In the second block, the color

of the object was the base for categorization; participants
had to choose the test object and match the target by its
color. All first-block triads were shown in context 1, and all
second-block triads were shown in context 2. The context
was set by the color of the background (green/yellow) and
by the position of the triads on the screen (upper right/
lower left corner). The test triads were ambiguous; both
of the two relevant features (shape/color) were available.
However, only one context was shown in each trial, and
contexts varied between groups.

The authors found a stable relationship between
the objects’ features and the context. For example, partic-
ipants preferred the categorization by shape significantly
more often when the test ambiguous triad was shown
in context 1. As the experiment revealed, the children made
those decisions implicitly. These results support Sloutsky
and Fisher’s theory, which states that associative learning
can be the initial way of acquiring new categorization
rules and creating context-dependent generalizations
for children below 6 years of age. At the same time, they
assume that in older children, the execution of this function
can be performed by another kind of learning. Altogether,
the authors described the role of associative learning in the
development of conceptual flexibility as follows: “These
findings support the idea that early in development,
smart flexible behaviors stem from mundane mechanisms
grounded in associative and attentional learning” (Sloutsky,
Fisher, 2008, p. 650).

The Role of Conceptual Learning
in Selectivity: Methodological Issues

Some critics have noted that Sloutsky and Fisher’s results
are limited because they tested children in only one context,
and the participants could make matches without noticing
the context cue at all (Hayes & Lim, 2013). In our opin-
ion, there are more important difficulties when interpret-
ing Sloutsky and Fisher’s results. They used meaningless
material and parts of the context (location and background
color) did not change in different phases, such as during
training and during the test. These details produced rather
restricted conditions for conceptual flexibility.

We suggest that 5-year-olds can actually rely solely
on resources of attention, but only given a lack of previous
knowledge or if they have difficulties in combining new
information with some which is previously known. This
exact situation appears in Sloutsky and Fisher’s experiment
(2008). First, due to the neutrality of the experimental
material, the children cannot link it to the information they
already have stored in their memories. Second, and much
more importantly, the features of the context (background
color and position of the triads on the screen) cannot be
linked to the object categorization rule in any other way but
by associations.

However, in reality, information about objects which
both children and adults process may facilitate the choice
of the optimal system of learning. If the features of the
categorized object correspond strongly with the context
and functional relationships can be found between them,
then conceptual learning will be more suitable. In the
aforementioned example about the search for mushrooms,
the context contains both spatial features (positions
of contextual parts including the object categorized) and
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object features (features of other objects present in the
context). For example, the mushrooms which are found
could be connected to the direction the person was moving
towards (spatial feature) as well as to the tree under which
the mushroom was found (object feature). In this example,
the objects feature will be more relevant for inductive
selectivity than the spatial feature, as it is the object’s feature
that is functionally related to the context. Therefore, we can
expect that although features are present simultaneously,
only one of them will be remembered.

The following experiment aims to test the suggestion
that only the contexts features which are functionally
related to the objects will be used in the effect of the
inductive selectivity.

Experiment 1

Method

Participants received an inductive inference task which
consisted of two stages. In the first stage, they were shown
images of insects and they had to predict the direction of the
insect’s movement, such as where it would fly to in order
to collect food and where it would put the food afterwards
(see Figure 1). Participants were expected to make these
predictions based on the insects’ appearance (the presence
of a trunk or the presence of legs). To successfully accom-
plish the training task, the children must have remembered
both features of the insects from both groups, as well as
the contextual features: spatial features included the direc-
tion of the insects’ movement (up or down), and object
features involved the part of the plant where the insect
landed (flower or leaf). At the second stage, the children
were shown hybrid images of the insects, which contained
features of both groups, including the trunk and the legs.
The hybrid insects were shown already sitting on either

Unchanged
(control)

Training phase condition

the flower or the leaf, and participants had to decide
to which house it would be returning. By pointing out
the direction of the insect’s returning movement, partici-
pants made a categorial decision and defined the group that
they thought the insect belonged to. Since the object fea-
tures such as trunks and legs were no longer of use, the chil-
dren had to rely solely on the contextual information.

The structure of the contextual information, divided
according to spatial and object features, was systemat-
ically varied through different experimental conditions.
Participants therefore had to choose which part of the
contextual information was more reliable. A choice based
on the contexts spatial features (top or bottom) would
testify to the dependence of inductive selectivity on how
associative learning works, because these features do
not have a functional relationship to the insect’s features.
A choice based on the contexts object features (flower or
leaf) will testify to the dependence of inductive selectivity
on the conceptual mechanisms of learning, because there
is a functional relationship between these features.

Participants. Fourty-one children between the ages
of 4 years and 5 years, 3 months took part in the experiment
(24 girls, 17 boys). All participants were recruited from two
municipal kindergartens in Moscow.

Material. The training phase consisted of 16 trials,
which included an image of the target object (an insect),
images of two houses of different shapes, and images of a
plant with its flower on the upper part of the stem (context
1), and with a leaf on the lower part (context 2). The insect
had a trunk in eight of the training trials and legs in the
other eight training trials. The test phase consisted of four
trials. All test trials contained a hybrid image of an insect
with both a trunk and legs. The images of the plant were
different in the two conditions for the testing phase (see
Figure 1).

Dissociated Shape vs. Shape+
context Location Location vs.
condition condition Color
condition

Testing phase

Figure 1. Examples of training and testing stimuli used in Experiments 1 and 2.
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In the control condition, the images of the plant in the
testing phase were the same as for the training phases (a red
flower on top and a blue leaf on the bottom). In the experi-
mental condition for the testing phase, the parts of the
plant were switched (a red flower on the bottom and a blue
leaf on top).

Procedure. Participants were randomly assigned
to either the experimental condition or the control
condition and carried out the training and the testing tasks.
Participants were tested individually and all stimuli were
presented to them on the screen of a laptop computer.

Training phase. Participants were invited to play
a game featuring different and unusual insects. Before
the game began, they were shown a scene with two houses
on the left and a plant on the right of the screen. The experi-
menter showed them how an insect with a trunk flies out
of the round house, sits on the flower and returns to the same
house after a time. The experimenter told the participants
that these insects (pointing to the image of the insect),
which live in the round house, collect nectar and store it
for the winter. Then the experimenter indicated the second
insect with legs, flying out of the triangular house, landing
on the leaf and returning to that same house after a time.
While pointing to that insect, the experimenter said that
the insects which live in the triangular house feed on leaves
and store them for the winter. The experimenter did not
tell the children how the two groups of insects differed
from each other in terms of their appearance. Right after
the introduction, the training phase began.

The training phase consisted of 16 trials, grouped
into four blocks of four trials each. In the first block,
participants were shown an insect which was approaching
the plant from the upper left corner of the screen and
stopping in between the flower and the leaf. The experi-
menter then asked the participant where this insect would
fly to next: either to collect nectar or to gnaw on the leaf.
Depending on the participant’s answer, the experimenter
pressed one of two buttons and the insect flew to the
place that the participant indicated. If the answer was
correct, the insect returned to its home in two seconds.
If the answer was incorrect, the insect stayed at the place
and the experimenter told the participant that he or she
had made a mistake and that those insects do not eat those
kinds of things. The experimenter then pressed another
button and the insect flew to the right spot and then
returned to its house.

The first four training trials contained small images
of insects near the image of the flower and the leaf. This
was done because, as discovered in the pilot series,
4-year-olds had difficulties in finding differences between
the two groups of insects without an example. If the experi-
menter did not name the relevant features, then there was
no opportunity to compare the insects from the same group
simultaneously. Therefore, we asked children during those
four training trials which one of the two insects would
receive help from a third insect, which had just arrived.
The reduced images of insects were gone after those four
trials. Overall, the participants went through 16 trials,
grouped into four blocks. The insects from the two groups
were shown in a mixed order in the first and the last blocks
(1-2-1-2 and 2-1-2-1). The second and the third blocks
had the images of insects solely from one of the two groups

(varied between blocks). The mixed blocks (1% and 4*) were
used to draw participants’ attention towards the differences
between objects; the unmixed blocks were used to draw
and increase the participants’ attention towards the context.

Testing phase. The testing phase began right after
the training phase. The participants were shown the scene
with images of houses on the left and the image of the plant
on the right, just like in the training phase (see Figure 1).
A hybrid insect with both a trunk and legs was sitting on the
plant, either on the flower or on the leaf. The experimenter,
while not emphasizing the insect’s appearance, asked
the participant to decide which house this bug was going
to fly to (“Look, who's here! What do you think, which house
is he going to fly to? Where does he live?”). At the same
time, we did not name the part of the plant that the bug was
sitting on, so as to not draw attention to the object features
of the context. When the participant’s answer was received,
the experimenter pressed the corresponding button and
the insect moved to the house they had indicated. There
was no feedback on this phase of the experiment. Overall,
there were four testing objects and they were shown on the
different parts of the plant in turn.

The conditions differed in the location of the
contextual objects in the testing phase. In the dissociated
context condition, the leaf and the flower on the plant
switched locations (the leaf was now in the flower’s place
on the top of the plant, and the flower was in the leaf’s
place at the bottom of the plant). In the control condition,
the unchanged context, the leaf and the flower stayed in their
locations.

Based on the participant’s answer about which house
the hybrid insect was going to return to, we could deduce
which group he or she thought the insect belonged to.
Since the participant could not solve this task based solely
on the insect’s appearance, he had to rely on the available
information from the context. For example, participants
saw in the training phase that if the insect landed on the
upper part of the plant (the flower), then it would return
to the round house. In the dissociated context condition
in the testing phase, they saw a hybrid insect sitting on the
upper part of the plant, but this time it was the leaf instead
of the flower. If participants answered that the bug would
return to the round house, then we concluded that they
were relying on the spatial features of the context, but not
on the object features. If participants answered that the bug
would return to the triangular house, we thought that they
were relying on the object features of the context, because
the insects from the leaf were the ones that flew to the
triangular house in the training phase.

The unchanged context condition did not allow us
to determine which contextual features (spatial or object)
the participant relied on, because the location of the
plant’s parts remained the same. This condition was
used to replicate Sloutsky and Fisher’s (2008) effect while
employing meaningful material, so that both the task
structure and the material of our experiment were different.
Moreover, the control unchanged context condition, wherein
both spatial and object features of the context maintained
their previous correlation, allowed us to assess whether
the degree of reliance on the dissociated context would be
lower than reliance on the unchanged context.
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If the participant relied on either spatial or object
features of the context in all four test trials in the experi-
mental condition, then theirs answers were marked as
spatial or object respectively. Since it was impossible
to distinguish those two types of answers in the unchanged
context condition, participants’ answers were marked simply
as whether or not they contained reliance on the context.

Additional measures. Since participants in the testing
phase actually saw a new insect in the context that was
changed in some conditions — and changed in different
ways — then performing the test tasks could change
the knowledge that they received on the training phase.
In this case, we would not be able to claim that we were
assessing inductive selectivity. Therefore, just after doing
the test, the participants were shown the images of the four
insects from the training phase (with either a trunk or legs),
appearing in the center of the screen, one after another.
There were no images of houses or the plant on the screen.
We asked the participants what each insect collects: nectar
or leaves. By processing their answers to that question, we
could tell how much doing the test changed their memory
of the rule that they had learned during the training phase.
We kept only those participants’ data who gave all four
correct answers, meaning they had correctly classified all
images, for further processing.

Experimental design. We used a between-subject
experimental design with dissociativity of the contextual
information as an independent variable, and reliance
on contextual features as a dependent variable.

Results and Discussion

Although both conditions had identical training phases, we
had to be certain whether participants from both groups
had learned the categorization rule equally. Therefore, we
compared the performance of the categorization using
two groups. The mean number of correct answers from
the 16 trials in the unchanged context condition (M = 15.42;
SD = 1.07) did not differ from the mean number of cor-
rect answers in the dissociated context condition (M = 15.30;
SD =0.83), #(36) = 0.17, p = .87. The performance was very
high in both groups, indicating that all participants learned
the features distinguishing the two groups of insects by
the beginning of the testing phase. To what degree were chil-
dren aware of those features, whilst still relying on them?
We did not conduct any special awareness test, although
we recorded their comments at the beginning of the test-
ing phase, when they saw the hybrid bugs for the first time.
It is important to bear in mind that we asked participants

Table 1.
unchanged context condition (control)

the question, “Which house is that insect going to fly to?”.
None of participants said that the insect had changed and
none of the children refused to answer the question.

However, we did receive some indirect evidence which
suggested that the children may have noticed the change
in the insect’s appearance. For example, there were children
who sent the hybrid insect into the same house in all four
testing trials. In that case, the answers were not varied by
any context feature. We decided to code these answers as
a separate type, called “the refusal to rely on any context
features” Therefore, the participants’ answers in the
dissociated context condition could be of three types, while
answers in the unchanged context condition could be
of two types only. Three participants’ answers could not be
classified into any answer type. For example, two partic-
ipants from the dissociated context condition relied on the
object feature of the context in three trials, and on the spatial
feature in one trial. One participant from the unchanged
context condition relied on the context in two trials but
not in the other two. We excluded those participants’ data
from further processing, despite their correct identification
of the nonhybrid insect in the final control task.

Perhaps these participants’ answers were due to their
considering the behavior of hybrid insects as characteristic
of two categories simultaneously. However, the number
of such answers was so small that we had no reason to assign
them to a separate group when interpreting the results.

Altogether, there were data collected from 38
children participating in the experiment: 19 children
in the dissociated context condition (mean age = 4 years, 4
months), and 19 children in unchanged context condition
(mean age = 4 years, 6 months).

Table 1 shows the distribution of answers given by
participants from different conditions. Since it is impossible
to tell what the participant relied on in the unchanged
context condition (the spatial or the object features of the
context) we did not compare the two groups with each other.
The unchanged context condition could give only two types
of answers — with or without reliance on the context —
so we compared the received distribution with the expected
uniform distribution (p = .5). In the dissociated context
condition, where three types of answers were possible, we
also compared the received distribution with the expected
one (p =.33).

The distribution in both conditions differed from what
had been expected. Most participants from the unchanged
context condition relied on the context, x*(1) = 8.90, p < .01.
Therefore, we replicated the effect of inductive selectivity
from Sloutsky and Fisher’s experiment (2008), this time

Frequency (and percentages) of types of answers received from the test in the dissociated context condition and the

Reliance on context

Reliance on object Reliance on spatial Refuse to rely on context Total
features features
DIESETEIER CEME 14 (70.6) 4(23.6) 19 (100)
condition
Control condition 16 (84.2) 3(15.8) 19 (100)
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using the meaningful material and with a different task
structure. Indeed, as can be observed, when it is impossible
to rely on the object’s features, participants make their
judgments based on the context.

As we expected, most participants from the dissociated
context condition did rely on the object features of the
context, X(2) = 14.63, p = .001. Therefore, preschoolers
not only connect the features of (categorized) objects to the
context, but also assign weights to contextual features.
The conditions of changing contexts (in reality, context
changes much more often than it remains the same) do not
eliminate the effect of conceptual flexibility or inductive
selectivity, but instead reveal its conceptual or nonasso-
ciative character.

However, the last statement can be disputed, because
the object features of the context in our experiment consisted
of two parts (shape and color) and the spatial features were
actually only a single feature: direction. Perhaps the children
preferred to rely on the object features not because of their
functional relationship to the categorized objects’ features,
but simply due to an associative rule, in which more features
of the previous context remained in part of the scene.

To test this hypothesis, we conducted a second
experiment that included two experimental conditions
(see Figure 1). We made the number of objects and spatial
features of the context equal in one of those conditions,
which allowed us to check if it was actually the object
feature that took priority in the effect of inductive
selectivity. The object features from the other condition
were dissociated at the testing phase; the color of the plant’s
parts was changed at the testing phase, but the location was
not. We therefore had an opportunity to test the influence
of the associative summation of the contextual features. We
were able to track whether participants would rely on both
contextual features in this case. Moreover, the change which
occurred broke the link between the object features of the
context which had been formed at the training phase.
This meant that the results in this condition could reveal
the significance of the relationship between the object
features for inductive selectivity.

Experiment 2

Method

Participants. We recruited an additional group of 40 chil-
dren aged between 4 years, 1 month and 5 years, 5 months
(28 girls, 12 boys). There were 20 children in the Shape vs.

Table 2.
and the Shape + Location vs. Color condition

Location Condition group (mean age = 4 years, 6 months),
and 20 children in the Shape+Location vs. Colour Condition
group (mean age = 4 years, 4 months).

All participants were recruited from the same
municipal kindergartens as in the first experiment.

Material and procedure. The experiment was
conducted individually with each child. The structure of the
training and testing phases was identical to Experiment 1,
with two differences. The Shape vs. Location condition had
an equal amount of object and spatial features in the context:
both the flower and the leafhad the same beige color in both
the training and testing phases. The Shape+ Location
vs. Color condition had the object features of the context
dissociated at the testing phase: the color of the plant parts
was changed at the testing phase but the location was not,
so that the children saw the plant with the red flower on top
and blue leaf on the bottom at the training phase, and
the plant with the blue flower on top and the red leaf on the
bottom at the testing phase.

The experiment featured a between-subjects design.
There were three types of answers, with two types indicating
what context feature participants relied on and the third
type denoting that kind of answer when the participant
was giving the same response in all test trials (refuse to rely
on context). After completing the test, participants received
control questions about nonhybrid insects such as “What
do they collect?” The participants’ data were kept for
further processing only if they answered correctly on all
control questions.

Results and Discussion

We first assessed performance in the training task. We
expected lower performance in the condition where
the color of both parts of the plant was the same, because
this plant looks less natural and also the difference between
the two groups of insects is less emphasized in this con-
text. Nevertheless, the mean number of correct answers out
of 16 trials in the Shape vs. Location condition (M = 15.50;
SD = 0.76) did not differ significantly from the mean
number of correct answers in the changing color condi-
tion (M = 15.80; SD = 0.41), #(38) = 1.55, p = .13. The per-
formance over the two groups was still very high, which
suggests that participants saw the relevant feature of the
insect and linked it to the contextual features. We pro-
cessed the data separately in each group, and compared
the received distribution with the expected uniform distri-
bution (.33) (see Table 2).

As can be seen from the table, the majority of answers
in the Shape vs. Location condition were “refuse to rely
on context” (45%) or “reliance on location” (45%). This

Types of answers (frequency and percentages) received for the test in the Shape vs. Location condition

Shape vs. Location Condition

Reliance on shape Reliance on location Refuse to rely on context Total

2 (10) 9 (45) 9 (45) 20 (100)
Shape-+Location vs. Colour Condition

Reliance on shape and location Reliance on color Refuse to rely on context Total

7 (35) 1(5) 12 (50) 20 (100)
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distribution did not differ from the expected uniform
distribution, x*(2)=4.90, p=.09. Most answers in the
Shape + Location vs. Color condition were “refuse to rely
on context” (50%), x*(2)=9.10, p=.01. These results
contradict the hypothesis of associative mechanisms of the
inductive selectivity. Participants did not choose parts
of the context by the amount of contextual features that
remained the same as in the previous context. The results
in the Shape+Location vs. Color condition are especially
significant in this regard; participants preferred not to rely
on the context at all, rather than rely on two contextual
features when object features were dissociated. Note
that one object feature (shape) was now in a different
relationship to the other object feature (color). Some partic-
ipants from that group pointed out at the beginning of the
testing phase that the flower was new. Some children even
called it “poisonous” It seems that even a small change of a
few object features leads to a change in the perception of an
object; it is perceived as a new object with new features and
a new history.

The results in the Shape vs. Location condition are
somewhat surprising. We received the highest amount
of results, indicating an associative mechanism of learning
here. Evidently, only a minimum amount of object
information forces children to rely on the object’s location
as the basis for inductive selectivity. At the same time,
they practically do not rely on object features at all (10 %)
if object features were dissociated. Much more often, they
demonstrate a refusal towards inductive selectivity. Thus,
we cannot say that associative mechanisms of learning are
an easier or more natural way of acquiring information at
preschool age. Instead, we maintain that they are only very
rarely employed, and that using them is never easy.

General Discussion

We replicated the effect of inductive selectivity as described
in Sloutsky and Fisher’s (2008) paper, using more meaning-
ful material. The choice of material allowed us to establish
different types of contextual features: spatial and object-
based. We showed that children rely on object features
of the context while making categorial decisions in ambig-
uous cases, if these features are salient enough (a combi-
nation of shape and color). Meanwhile, the context’s spa-
tial features will only be used to solve the categorial task if
the object’s features are weak. Finally, the change in the rela-
tionship between object features leads to the disappearance
of the inductive selectivity effect.

In conclusion, our results show that the object features
of the context adjust the effect of inductive selectivity
during the process of categorial learning, because this effect
follows the dynamics of the object features. The findings
question the assumption that associative learning is a
starting mechanism in the development of conceptual
flexibility.

Moreover, our study is the first to show the limitations
of the inductive selectivity effect. A dissociation of object
information can lead to a shift of attention away from
any contextual information, even if prior learning was
successful. These results are similar to the blocking effect,
whereby information was not added to the rule once the rule

had been learned, even if that information correlated with
the rule (Wasserman & Berglan, 1998). However, that is not
the case in our study. The radical refusal to rely on context
that we observed was not a consequence of learning
the rule, since it did not appear in all conditions but only
when the relationship between the object features of the
context was broken.

We did not conduct any additional tests for children’s
awareness of their reliance on contextual information.
The children in Sloutsky and Fisher’s experiment (2008) did
not demonstrate this awareness, but participants in Hayes
and Lim’s study (2013) did. The structure of our experiment
reveals another, and we think more important, principle
of learning and inductive selectivity. We created conditions
wherein participants could not make a judgment about
an object’s category based on its appearance (a hybrid
insect), and also had to encounter a change in the context’s
structure. Therefore, they had to look for new bases
from which to make decisions and to analyze parts of the
context. Thus, it seems more important to study the process
of category learning, during which people not only form
rules but can also apply these rules in the future, in very
different situations.

The following questions remain for further research.
How do children decide that there is not enough
information about an object and switch to a reliance
on contextual information? It is also very important
to assess how much the ability to rely on spatial and object
features of the context changes with age. We presume that
older children will prefer object information to spatial
features, despite the small amount of object information,
which is not the case with 4-year-olds.
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V‘H,D,yKTVIBHaH CEeJIeKTUBHOCTb B OLKOJ/IbHOM BO3pacTe

BBenenne

MHorouncneHHble UCCAENOBaHUA B COBPEMEHHON KOI-
HUTMBHOI IICUXOTOTMM IIOKA3bIBAWOT, YTO Ipu Gopmm-
POBaHUM HOBBIX KAaTETOPUIT KaK JETbMMU, TaK M B3POCTIbI-
MM yCBAaMBAETCS 3HAYUTETIBHOE KOIMIECTBO KOHTEKCTHOII
nudopmanyn (Macario, 1991; Allen, Brooks, 1991). au-
HbIIT 3¢ eKT MOMyINT HasBaHUe MOHATUITHON IMOKOCTI
VIV MHAYKTUBHOIL CETIEKTUBHOCTH, TO eCTb 9((eKT 3armo-
MUHaHUS JOIOTHUTEIBHON MHPOPMAINH, He SBIIAIOLIEN-
st HeoOXOAVMOI1 IS TeKyIeit 3aaun 06061menns. Biaaro-
Japsi TaKOII CeJIEKTMBHOCTH Hay4eHle HOBBIM KaTerOpysiM
MOYXET IIPOUCXOOUTD O4eHb ObicTpo. Hampumep, ecnn we-
JIOBEK YYUTCSI OT/INYATD SILOBUTHIE TPUOBI OT ChEFOOHBIX,
TO, KpoMe opmsI rpuba, OH Yepes OIpefe/ieHHOe BpeMs
TaK)Xe 3aIlOMIHAET, BO3JIe KaKIX JIepPeBbeB Yallle IOMaa-
IOTCSI SI{OBUTDIE TPUOBL, a BO3/Ie KaKMX — ChefobHbIe. 3a-
IIOMMHAHMe TOV KOHTEKCTHONM MH(OpPMAaLMU MOXKET I10-
MOUb IIOVICKY HOBBIX IPUOOB, TaK KaK 4aCTO KOHTEKCTHAs
MHQOpMAMsI PACHO3HAETCA PAHbIIE M MOATOTABINBAET
Hallle BHUMAaHUE K IOABIEHUIO OOBEKTOB C 3aJaHHBIMU
CBOJICTBaMI.

Ipupoma sddexTa MHAYKTUBHON CETEKTUBHOCTU
0CTaeTCst IPEfMETOM AVUCKYCCHIT B HacTosee BpeMs. Tak,
C O[fHOII CTOPOHBI, KaYKETCsI, ITO MIOZOOHASI CEIEKTUBHOCTD
IPOTUBOPEYNUT IIPUHINUITY KOTHUTUBHON SKOHOMMUH, CO-
[JIACHO KOTOPOMY HO/DKHA ObITh yCBOeHa He nmiobas co-
HOyTCTBYIOINasi, a JIMIIb HeOOXOfMMasi AJIsi KaTeropumsa-
nyu napopmanyst (Gluck, Bower, 1988; Anderson, 1991;
Nosofsky et al., 1994). OnHaxo ganbHeliIINe NCCIefOBAHMS
B 9TOI1 06/IaCTU IPUBOJSAT K BBIBOLY, YTO 3¢ (deKT MHAYK-
TUBHOII CENeKTUBHOCTU BCe )K€ XOPOIIO COOTBETCTBYET
9TOMY IIPUHIUITY, TOCKOJIbKY JIFOAY OYEBMIHO MCIIONb3Y-
I0T 9Ty JONONHUTENbHYI0 MHPOPMALUIO B OYAyILeM B Me-
Hee YIOOHBIX CUTYAIMAX ¢ GOIBLINM KOTUIECTBOM HOBBIX
IPU3HAKOB — ¥ T€M CAMBIM SKOHOMST YCUIUS BO BpeMs
nocnepyomnero Haydenns (Bott et al., 2007).

K m3BecTHBIM (paKkTOpaM, 3aIYCKAOLINM UHAYKTUB-
HYIO CeJIEKTMBHOCTD, OTHOCUTCS IIPEXK/ie Bcero pakTop 3a-
maun. Tak, y B3pOC/IBIX UCIIBITYEMbIX MHAYKTUBHAS CeTleK-
TUBHOCTb IIPOSBISIETCS peXe B 3ajiade KIacCUPUKaLum
¥ Jallie B 3a/ja4e OCYLeCTB/IEHNS BBIBOJOB O HOBOIL MH(OP-
Manuy Ha ocHOBe yxe m3BectHoit (Yamauchi, Markman,
1998; Hoffman, Rehder, 2010). OgHako B HamMX Ipembl-
AYILINX UCCEHOBAHNMAX MBI [TOKA3a/IN, YTO (GaKTOpP 3afadn
OTPaHMYEH B CBOI0 OYEpelb PeNTeBAHTHOCTHIO HOBOIT MH-
¢dbopmanuy KOrHUTUBHBIM cxeMaM ucibiTyemoro (Koros,
Haraes, 2013). laxxe B yC/IOBUAX, KOIa MCIBITYEMBII BbI-
HOJIHSIET 3a/ja9y KIaccuuKaLum, Ipy KOTOpPOit, Kak 6510
YCTAQHOBJIEHO paHee, MHAYKTUBHAsI CEIEKTVBHOCTb OObIU-
HO He BO3HUKAeT, UCIIbITyeMble BCe JKe OyAyT 3all0MUHATD
KOHTEKCTHYI0 MHGOpPMALNIO, eC/ii OHA OymeT pereBaHT-
Ha UX 3HaHMAM 00 o0ObexTax Kareropmsanuu. [Ipu atom,
HACKO/IBKO HaM M3BECTHO, B HACTOsIIee BpeMs HeT [aH-
HBIX, YKasbIBAIOLINX, HA0O0POT, YTO BIMsIHME (aKTOpa
Marepuaga MOXeT ObITh HUBEIMPOBAHO [eECTBMEM (ak-
Topa 3ajauy. TakuM 0O6pasoM, OCTAeTCs OTKPBITBIM BO-
IPOC O TOM, KAKOBO COOTHOILIEHNE PA3TNIHBIX (PaKTOPOB
Hay4eHNUs] B MEXaHM3MaX MHAYKTUBHOI CETEKTUBHOCTI?

JIOLIKOIBPHUKY 136MpaTebHO OMMPAIOTCS HA CBOU
3HaHMA O KaTeropuAX IIpU HAXOXKJICHUM Ppe/leBaHTHBIX
YacTell MHAYKTUBHBIX 3amad. x. Ondep u M. bamiok
(Opfer, Bulloch, 2007) mpoBepsiniu, MOTYT 1yt [eTH Iepe-
HOCUTb MHGOPMALMIO O IIPUMEPAX Ha IieJieBble 0OBEKTHI
Ha OCHOBE IIEPLENTMBHOIO MIM Kay3aJbHOIO CXOfICTBA
Mexpay Humn. Eciu getsiM coobiuanu KaysanpHyio nHGOp-
maunio (411 06'beKTOB-HACEKOMBIX — MHGbOpMAaIusa 06 1x
PORUTENAX), TO OHY UTHOPUPOBA/IY IEepLENTUBHOE CXOX-
CTBO MEX[y IPUMEPOM U LiefeBbIM 00bekToM. Ecimu ke
UM ee He COOOIIa, TO OHM MO/IArajNCh Ha MepLeNnTHUB-
HOE CXOfICTBO MEX[Y IPUMEPOM U ILIeJIEBBIM OOBEKTOM.
B sxcmepumente C. Hryen (Nguyen, 2012) geTbIpexet-
HVIM JIeTAM NPebAB/IIN TPUALbl 06bEKTOB, COCTOALINX
U3 1[e/IeBOr0 00beKTa (HalpyMep, CEBEPHOTO O/IeHs) U Te-
CTOBBIX 0OBEKTOB, OVH 113 KOTOPBIX BXOAMI BMECTE C Iie-
JIeBBIM B OHY TAaKCOHOMMYECKYIO TIPYHIy (Hampumep,
MefBefib), a APYroit — B OOLIMIT CKPUIT (HALIPUMeEp, POX-
mecTBeHcKas enka). OKasamoch, 4TO Id OMONOrMYecKNX
CY>K[IEHUIT IeTu BHIOMPaIM TAKCOHOMUYECKIE KaTeTOPUI,
a I CUTYallVIOHHBIX CY>KeHMII — KaTerOpUM Ha OCHOBe
CKPUIITOB.

Kak n3BecTHO, B XOfie Hay4ueHIs OOHapy>XeHMe I 3a-
NOMMHAHMe Pery/IIPHBIX OTHOIIEHNIT MeX/y CBOMICTBaMIU
IpeMeTOB U CUTYaLUIl MOXKeT IPOMCXOAUTD KaK 9KCIUIN-
LUTHO, TO €CTb C OCO3HAHUEM IIpaBWIa KaTeropusalyn
U BepOa/jbHbIM ONMMCAHMEM CYIIECTBEHHBIX IPU3HAKOB,
TaK ¥ VMIUIMIUTHO WIN, BPYTYIMU CTIOBaMU, aCCOLVIATHB-
HO (Ashby et al,, 1998). Eciiu B iepBOM cryuae MbI MOXXeM
TOBOPUTD, YTO TMOKOCTb HAaydeHUs SABACTCH CIICHCTBU-
eM paboThI IOHATHUITHOTO HAYYEeHNs, TO BO BTOPOM CITydae
IUOKOCTb MOXKET OBITh Pe3y/IbTATOM TPEHMPOBKIY IEPIiell-
TUBHOI'O BHUMAHNS, WIN aCCOLMATYBHOIO Hay4eHMs. Ac-
COLIMATMBHOE HayYeHNe MMeeT HEKOTOpPble 0COOEHHOCTIL:
OHO He TpeOyeT y4acTusi pednt, OHO HEIPOU3BOIBHO, OHO
UMeeTCsl Y 4eloBeKa ¢ poxpieHNs. PasmnmueHne 3TUX BHU-
TOB Hay4eHN II03BOJIAET CTABUTD BOIIPOC O TOM, B KaKOI
Mepe 3a 3¢ deKT MOHATUITHOI TMOKOCTY OTBETCTBEHHO I10-
HATUITHOE HaydeHMe M B KaKOJ — IEePLENTMBHOE BHUMa-
Hue. OpHako B aKkcrepumeHTe B. Caynkoro u A. @uimep
(Sloutsky, Fisher, 2008) aBTOpbI MOKa3asIn, 4TO B HOIIKOMIb-
HOM BO3pacTe JJIA CO3/JaHNA HOBBIX KaTeTOPUII C 3aIIOMM-
HaHUeM JOIIO/THUTETbHOI KOHTEKCTHO MHpOpManmmn Jo-
CTaTOYHO MEXaHN3MOB IIepLENTUBHOTO BHYMAaHNA.

B 3TOM 9KCIlepuMeHTe IIATIWIETHUM JVCIIBITYeMbIM
HpeNbsABIINCh ABa 6/10Ka Tpuax. B mepBoMm 671oke meTn
TO/DKHBI ObUIM BBIOpPATh M3 ABYX TECTOBBIX 0ObEKTOB (BCe
00DbeKTbl OBUIN FeOMeTPUIECKUMI (PUTypaMu — Kpyra-
MU WIM TPeyroJIbHUKAMM) TOT, YTO HMOAXOAUT K LieJIeBO-
My 1o ¢opme (IepBOe OCHOBaHME AJIs1 KAaTETOPU3AL[UIL).
Bo Bropom 6/10Ke TaKMM OCHOBaHMEM ObIT LIBET 00BEK-
TOB (UCIBITyeMble JO/DKHBI ObIIN BBIOPATh U3 IBYX TECTO-
BBIX 0OBEKTOB TOT, KOTOPBII IOAXOWI LI€/IEBOMY IIO LiBe-
Ty). Tprags! epBoro 6710ka BCera BCTPEYaInuch B IEPBOM
KOHTEKCTe, a TpUafbl BTOporo 61oka — Bo BTopoM. Kow-
TEKCT 3afaBajics LBeTOM (poHa, Ha KOTOPOM IIpebABIIA-
JIMCh TpuUajpl (3€/IeHBIT/>KeNThI) U IONOXKEHNEM TpUaf
Ha 9KpaHe (BepXHIIT IPaBbIil/HVYDKHUI JIeBBII YTOJI CLIEHBI).

Tpuazel TeCTOBOI cepumt OBIIN «ABYCMBICTIEHHBIMIY,
TO €CTb OHU OBUIM OPraHM30BAHBI TAK, YTO VICIIBITYEMBIIL,
nox6upast 06bEKT, COOTBETCTBYIOLINII LIe/IEBOMY, MOT OITH-
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paTbcA Ha OJHO M3 [ABYX OCHOBaHMIl, GOpMYy WIIM IBeT.
ITpu aTOM B TECTOBOJ CepuM KaXk/IOl IPyTIIIe leTeli Tpua-
IBI JEMOHCTPUPOBA/INCH TONBKO B OJJHOM M3 KOHTEKCTOB.

B pesynbraTe aBTOpBI OOHAPYXWINM YCTONYUBYIO
CBA3b, HOPMUPYIOIIYIOCA MEXAY CBOWCTBAMM CTHMY/IOB
U KOHTeKCTOM. Hampumep, ucneiTyeMble 3Ha4MMO 4Yallje
OIMpa/INCh Ha OCHOBaHMEe (OPMBI OOBEKTOB B YCIOBM-
AX TIepBOTO KOHTEKCTA II0 CpaBHEHMIO O BTOpbIM. Kpome
TOrO, KaK ITOKa3aJl SKCIIEPMMEHT, NeTH Je/laln 3T CyXKe-
HIA HEOCO3HAHHO.

HanHble pesynbTaTel, IO MHeHuo B. Cryikoro
n A. Oumiep, MOATBEPXKIAIOT UX TEOPUIO, COITTACHO KOTO-
POJf IO LIECTH JIET aCCOUMATUBHOE HayYeHME MOXKET BbI-
CTyIIaTh HAYaJbHBIM CIIOCOOOM IIPMOOpPETEHUs] HOBBIX
IpaBWI KaTETOPU3ALMM M CO3/IaHMA KOHTEKCTHO-3aBUCH-
MBIX 06001eHNit. B TO >ke BpeMsi OHM HOIYCKAKOT, YTO B
HaZMbHENIINX BO3PACTaX OCYIIECTBICHME 3TOM (QYHKIUM
MOYKET IPOUCXOAUTH C IIOMOIIBIO APYTOro BUA Hayde-
HuA. B 11€710M MeCTO acCOLMAaTMBHOTO Hay4eHM B pa3BU-
TUV IOHATUITHON TMOKOCTY aBTOPBI OMUCHIBAIOT TaK: «JTN
JaHHBIE MONJEPXKMBAIOT UMIEI0 O TOM, YTO B PaHHEM pas-
BUTUY TIMOKOe MOHATHUITHOE IIOBefeHNe IPOM3PACTaeT
U3 OOBIYHBIX MEXAaHM3MOB BHUMAHVSI M aCCOLMATUBHOTO
HaydeHusa»' (Sloutsky, Fisher, 2008; p. 650).

Ponpb NOHATHITHOrO HAyYeHNA B MHAYKTUBHOM
CeNIEKTMBHOCTI: METOAMYeCKIe BOIPOCHI

HekoTopsle KpUTUKY OTMEYAIOT, YTO BO3MOXKHOCTH 0606-
IIeHN: pe3ynbTaToB sKcrepumenTa B. Cryikoro n A. ®u-
IIep OrpaHNYeHbI TeM, YTO SKCIIePMMEHTATOPHI IOCTIe Tpe-
HYPOBKM TeCTMPOBA/IN UCIBITYEMBIX TOTBKO B YCIOBUAX
OfIHOTO W3 [BYX KOHTEKCTOB, U MCIIBITyeMble B 9TUX 60-
JIee IIPOCTBIX YCTIOBMAX MOIVIM, ITYCTD M IIOJIarasAch Ha KOH-
TEKCT, yAe/NATb eMy MeHblire BHMMaHuA (Hayes, Lim, 2013).
C Haurert TouKy 3peHust, 60jiee CylLIeCTBEHHAs CIOKHOCTD
C MHTepIIpeTallell pe3ynbTaToB KcnepumMenTta B. Cuyn-
koro n A. Ouiiep 3aKI09aeTcs B TOM, YTO OHY MCIIONb-
30Ba/I MCKYCCTBEHHBINI MaTepuas, B KOTOPOM BCe YacTH
KOHTEKCTa (MeCTOpACIONOKeHe Tpuax ¥ LBeT (oHA)
He M3MEHAINCh B Pa3HBIX CepyAX (TPEHMPOBKA U TECT).
CrrenoBaTe/bHO, 9T YC/IOBUA CYIIECTBEHHO OTpaHNMYMBa-
71V BO3MOXXHOCTH [i/151 IIPOSIBJIEHIsI IOHSTUITHON TUOKOCTH.

MbI npepmonaraeM, 4To fIeT B BO3pacTe IATHU JIET
TeJICTBUTENIBHO MOTYT OIMPAThCA UCKIIOYNTENbHO Ha pe-
CYpCBl BHMMAaHMA, HO JIMIIb B YCIOBUAX AeUINTa UMEIo-
IUXCA Y HUX TIPeNbIAYIINX 3HAHWIT I TPYFHOCTEN 00b-
eIMHEHNsT HOBOI MH(OPMALIUK C Y>Ke XPAHSIILIENCsT B UX
naMATH. VIMeHHO 3Ta cuTyaumsA ¥ BO3HUKAeT B YCIOBM-
Ax sKkcrepuMenTa B. Ciaynxoro n A. @umep (2008). Bo-
HEpBBIX, U3-32 HEMTPATbHOCTY MaTepuala SKCIepuMeHTa
TeTV He MOTYT COOTHECTH ero B IaMATH ¢ MHpOpMalLueri,
KOTOPOJi OHM y>Ke pacronaraioT. Bo-BTOpBIX, 11 3TO Topas-
mo 6ortee CylIeCTBEHHO, CBOMICTBA KOHTeKCTa (IBeT (oHa
U MeCTOPACIONIOKeHMe OTHOCUTETIBHO YINIOB 3KpaHa)
He/Ib3sI HUKaK MHade CBA3aTh C IPaBWIOM KaTeropy3alyn
006DbeKTOB, KpOMe KaK aCCOLIIATUBHO.

! Opwurunan nurarst: “These findings support the idea that early in de-
velopment, smart flexible behaviors stem from mundane mechanisms
grounded in associative and attentional learning”. (Sloutsky, Fisher,
2008; p. 650).

OpHako B peaynbHOI XU3HM MHGOpMaLs 06 06bek-
TaX, C KOTOPbIMJ MMEIOT fIe/I0 KaK HeTH, TaK M B3POCIbIE,
BO3MOXXHO, IIOfICKa3bIBA€T» BBIOOP OMTUMA/IBHOI CUCTe-
MBI Hay4eHus1. Eciu npusHaxy 06beKTOB XOPOIIIO COOTBET-
CTBYIOT KOHTEKCTY U MOTYT OBITb BBIBE/ICHBI /I3 HETO Yepe3
(bYHKIMOHAIBHbIE CBA3M, TO [Is 9TUX YCIOBUIT Hanbomee
ymOOHBIM OyfieT MOHATUIIHOE HaydeHue. B ymoMsHyTOM
BBIIIE IIPMMEpPE C MOMCKOM TPUOOB KOHTEKCT COFEPXKUT
KaK IPOCTPAHCTBEHHBIE, TaK 11 06 beKTHbIe Ipu3HaKky. Ha-
HpyUMep, HallfleHHbIIT TPUO MOXHO CBsI3aTh KaK C HAIIpaB-
JIeHMeM, B KOTOPOM MBI paHee IlepeMeIlamuch (IIpocTpaH-
CTBEHHBIII IPU3HAK), TAK I IePEBOM, BO3J/Ie KOTOPOTO Ipubd
6b11 HalimeH (06bEKTHDIT IPU3HAK). B aToM mpumepe, 60-
Jlee peleBaHTHBIM Il MHAYKTUBHON CEMEKTUBHOCTI 6Y-
ZeT OODeKTHBIN IPU3HAK, YeM NPOCTPAaHCTBEHHBIN, TaK
KaK VIMEHHO OOBEeKTHbIN MpU3HAK (PYHKIMOHATIBHO CBA-
3aH C KOHTEKCTOM. I109TOMY MOXXHO OXXMJaTh, YTO HECMO-
Tps Ha MX OJHOBPEMEHHOE IPUCYTCTBUE, OfUH IPU3HAK
3aIIOMHUTCS, @ JPYTON HET.

JlaHHBIN 9KCIIEPMMEHT NPU3BaH BbIACHUTD, JEICTBI-
TE/IbHO JIU TOJIBKO IIPU3HAKM KOHTEKCTa, (PYHKI[VIOHATBHO
CBA3aHHbIE C 00BEKTOM, OYAYT 3aeiicTBOBaHbI B addexre
MH[IYKTVBHOI CEeKTUBHOCTM.

JKcnepuMeHT 1

MeToauka

VicnpITyeMble B 9KCIIepMMeEHTe IIONyYaly 3afady Ha MH-
AyKTUBHBII BBIBOJI, KOTOpasi BK/IOYasa B cebs fBa oTa-
na. Ha nepBom aTame uM mokasbiBaayu M300pakeHNs Ha-
CEKOMBIX, HAOMIOfast 32 KOTOPBIMMU, OHM JO/DKHBI OBUIM
HAay4NTbCA 110 IPU3HAKAM BHENIHETO BMJA HACEKOMOTO
(Hamuume X060TKa MM HaIM4Me JIATIOK) MPENCKa3bIBATh
HaIIpaB/IeHIe ero IepeMelleHnss — Ife HaceKkoMoe OyneT
cobuparp efy U B KaKOI JOMUK ee IIOTOM OTHOCUTH (pu-
CYHOK 1 BBepxy). B ciry4ae ycrelrHoro BBHIIIONHEHUA Tpe-
HMPOBOYHOTO 3Tala AeTy GO/DKHBI ObUIM 3aIIOMHUTDb KaK
IPU3HAKY HACEKOMBIX 00eMX IPYIII, TaK ¥ IPU3HAKI KOH-
TeKCTa: IMPOCTPAaHCTBEHHble — HAIlpaB/ieHMe IepeMellie-
Hus (BBEPX WIM BHU3) — U OO'bEKTHBIE — YaCTh PaCTEHNUs
(uBetox mnu nmuct). Ha BTOpoM aTare uM leMOHCTpUpPOBa-
7 THOPUHBIE M306PasKeHNsT HACEKOMBIX, KOTOPbIE COfep-
XKa/M IPU3HAKY 00enX rpynn — 1 X0O60TOK, U JIarKu. [u-
OpupHbIe 00BEKTHI HAXOAUINCD yKe Ha I{BEeTKe WM JIUCTE,
BBepXy WM BHU3Y. VcIbITyeMble TO/DKHBL ObIIM PeLINTh,
B KaKOIT JOMMK BEPHETCS 3TO IMOPUIHOE HACEKOMOE, TEM
CaMBIM yKa3blBas, K KaKoOJl IpyIIIe, 10 MX MHEHUIO, OHO
BCe Xe IpMHamIexnT. IIockonbKy Ha Takue IPU3HAKI,
KaK JIAIKY VIV KPBUIBIIIKY, OPUEHTUPOBATHCS OBIIO yiKe
HeJIb351, TO JeTH ObIIV BBIHYXK/EHBI [I0/IATaThCsT MCKTIOUN-
Te/IbHO Ha KOHTEKCTHYIO MH(OPMALIIO.

CTpyKTypy KOHTEKCTHOII MHGOPMALIY MBI CHCTEMa-
THYECK! BapbMPOBAIU B PA3HBIX 9KCIIEPMMEHTA/IbHBIX yC-
JIOBUSIX, pasfie/isis ee Ha IIPOCTPAHCTBEHHbIE ¥ 00'beKTHBIE
IpPU3HAKY KOHTEKCTa. VICIbITyeMble [O3TOMY OBIIM BbI-
HY>KJeHbl BBIOVpaTh, KaKasd 4acTb KOHTEKCTHON MHOp-
Maunn sABysieTcst 60ree HaieXXHOIL. BoI6op Ha OCHOBe TIPO-
CTPaHCTBEHHBIX XapaKTePUCTUK KOHTEKCTa (BepX ¥ HU3)
OymeT CBUIETENBCTBOBATh O 3aBUCHMOCTY MHAYKTUBHOI
CENIeKTUBHOCTI OT aCCOIMATVBHBIX MeXaHM3MOB Hayde-
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Ycnosue 6e3
Auccoumnauum

KOHTEKCTa
TpeHupoBouHaa cepusa

(KOHTpONbHOE)

Ycnosue ¢ Ycnosue gpopma vs. Ycnosue gpopma +
AUCCOLMALMEA MecmonosioNeHuUe MecmornosioneHue
KOHTEKCTa vs. ygeem

TecroBas cepua

PucyHok 1. [lpumepbl CTMYNOB U3 TPEHNPOBO4YHOW 1 TECTOBOWN Cepun B aKcnepumeHTax 1 un 2.

HIIS, TIOCKO/IBKY 9T IPU3HAKM He UMEIOT (PYHKIVIOHAIb-
HOIT CBSI3Y C IIPU3HAKaMI HaCeKoMoro. Beibop Ha ocHOBe
00DbEKTHBIX XapaKTEePUCTUK KOHTEKCTa (JIMCT WM IfBe-
TOK) — OT IIOHATUITHBIX MEXaHN3MOB Hay4eHN, II0CKO/Ib-
Ky TaKas (QyHKI[OHaIbHAA CBA3D €CTb.
UcnpiTyemble. B sKkcrnepuMeHTe NPUHAN ydacTHe
4] MOIWIKO/NIBHMK B BO3pacTe OT 4 JIeT [0 5 1eT 3 MecALeB
(24 peBouxwy, 17 manpunkoB). Bce ucnbITyemMble 6bUIN Ha-
OpaHbI B [BYX MYHULNIIATBHBIX JETCKUX CaffaX I. MOCKBBI.
Marepuan. Matepuan Bko4asn B cebs 16 TpeHupo-
BOYHBIX P06 1 4 TecTOBBIE MPOOBI. TpeHNPOBOUHbIE IPO-
OBl COCTOSIIN M3 L[eJIEBOTO 00beKTa (HaceKoMoe), n306pa-
JKEHUII OBYX OOMMKOB pasHONM (OpMBI U M300pakeHNA
pacTeHMs ¢ HBETKOM CBepXy (KOHTEKCT 1) 1 JIMCTOM CHU3Y
(xoHTeKCT 2). B BochbMM TpeHMPOBOYHBIX Ipobax 1306pa-
JKEHHO€ HaCEKOMOe MMeJIO X060TOK, a B IPYTUX BOCHMU —
nanku. Bo Bcex TecToBbIX Mpobax B 060UX YCIOBUSAX M30-
OpakeHMs] HACEKOMbIX COEPXKaIM UM XOOOTKU, ¥ JIAIIKIL.
M3o6paxkeHust pacTeHNUs] HAa 3TAIle TECTUPOBAHMs ObUIM
pasHBIMM B pasHbIX yCIOBUAX (CM. pucyHok 1). B kom-
TPOTIBHOM YCIOBUM — 6e3 AUCCOLMAIMM KOHTeKCTa —
Ha 9Talle TeCTUPOBAHUs M300paXkeHMe pacTeHus ObUIO
TaKUM e, KaK 1 Ha TPeHMPOBOYHOM 3TaIle (KpacHBII I[Be-
TOK BBEpPXY UM CUHMUI JIUCT BHU3Y), @ B SKCIEPUMEHTA/Ib-
HOM YC/IOBUM — C JUCCOLIMAIyell KOHTEKCTa — OHO OBLIO
M3MEHEHO: KPACHBIN IIBETOK BHU3Y VM CMHMIA TUCT BBEPXY.
IIpouenypa. VicnbiTyeMble B CIy4aiiHOM IIOPAJ-
Ke PacIpefie/INCh MeXY YCIOBUAMMU C AUCCOLMalueit
u 6e3 Hucconmanuy KOHTEKCTA, M B KaXK/JOM YCTIOBUY BbI-
HOJIHAIN TPeHUPOBOYHOE U TeCTOBOE 3afjaHue. DKCIepn-
MEHT IPOXOIWII C KaXK/[bIM VICIIBITYeMbIM MHAUBU/IYa/IbHO,
MaTepuas EMOHCTPUPOBAJICS Ha 9KpaHe HOYTOYKa.
Tpenuposounas cepusa. VicuplTyeMOro IpuIjIamia-
JIL IOUTPATh B UTPY, B KOTOPOIT €CTh pa3Hble HeOOBIYHBIE
xyku. Ilepen Hada/oM UIPBl VICHBITYeMOMY ITOKa3bIBaJIN
CILieHY, Ha KOTOPOJT C/leBa ObUIM M300paKeHBI BA JOMU-
Ka U CIIpaBa — pacTeHMe. JKCIepUMeHTATOp MTOKa3bIBaJl,

YTO U3 KPYIVIOTO [OMMKA BBUIETAET HACEKOMOE C X00OT-
KOM, JIETUT Ha LIBETOK ¥ 4Yepe3 HEKOTOpPOe BpeMs BO3-
BpAIlaeTCs B TOT XKe TOMMUK. DKCIEPUMEHTATOP TOBOPUI,
YTO TaKye >KykM (yKasbIBas Ha M300pa’keHUe HaCceKOMO-
r0), KOTOpPbIE KMBYT B KPYITIOM JOMUKeE, COOMPAIOT HEKTAp
Ha 31My. IToToM OH IOKa3bIBa/I BTOpOE HAaCeKOMOe C JIall-
KaMJ1, KOTOpOe BBUICTA/IO U3 TPEYTOIbHOTO JOMMKA, Jie-
TEJO Ha JIMCTOK U Yepe3 HEKOTOPOe BpeMsI BO3BPAILA/IOCh
B JoMUK. [IpO HEro sKcIiepuMeHTaToOp TOBOPIIL, UTO TAKue
XKYKM (yKasplBas Ha M300paKeHNE HACEKOMOIO), KOTO-
pble )KUBYT B TPEYTOIBHOM [JOMMUKE, IINTAIOTCS JIUCThSIMMI
U 3aIaCaIOT UX Ha 3UMY. DKCIIEPUMEHTATOP He OIUCHIBAJL,
yeM BHEIIIHe Pa3lTNYaloTcsA MeXHy coboil HacekoMble. I1o-
C/le 9Tala 3HAKOMCTBA CPa3y HauMHA/IACh TPEHUPOBOYHAS
cepusL.

TpenupoBo4Has cepust cocTosina u3 16 mpob, crpyrm-
IMPOBAaHHBIX B 4 670ka 1o 4 mpobul. B mepBoM 6roke
UCIBITYeMBbIM IIOKa3bIBa/lIM, KaK HACEKOMOe IIOf/IeTaeT
K PacTeHNIO U3 BEPXHEro JICBOTO yIJIa 3KpaHa I OCTaHaB-
JIMBAETCS HOCEPeANHe MEXY [IBETKOM I JIUCTOM. DKCIIe-
PVMEHTATOp CIPALIMBAI JCIBITYEMOIO, Kyfa 9TOT XXYK
HO/IETUT, COOMPATD HEKTAP MU TPHI3TH TUCT. B 3aBrcmo-
CTHM OT OTBETA UCIIBITYEMOTO IKCIEPUMEHTATOP HAKMMAII
Ha OfIHY U3 [BYX KHOIIOK, I )XYK IIepeMeIasicsl B yKasaH-
HO€ JCIIBITyeMbIM MecTO. Ec/iu oTBeT 6bUI MPaBUIbHBIM,
TO 4epes IBe CeKYHABI KYK IepeMelajicsi 06paTHO B JO-
MUK; €C/IMi HEMPaBWIBHBIM — OH OCTaBajICsi Ha MeCTe,
U 9KCIIEPUMEHTATOP TOBOPIL, YTO 3TO HEIIPABMIBHBIN OT-
BeT U TaKue >KyKM 3TuM He mmrarTca. [Toce aToro akc-
HePUMEHTATOP HAXMMal Ha LPYIYI0 KHOIKY, U JKyK IIe-
peMelijazicsi B IpaBWIbHOE MECTO, @ 3aTeM BO3BpAllajICs
B COOTBETCTBYIOLINI OMUK.

B mepBbIX YeThIpeX TPEHMPOBOUYHBIX MPOOaxX pAmoOM
¢ msobpakeHMeM IIBeTKAa U JIMCTA OBUIM yMeHbIIEHHBIE
u3o6paxkeHus xyKoB. OHU 6bUTH HEOOXOLVIMBI, ITOCKOTIb-
Ky B IPeIBAPUTEIbHON CEPUM Mbl YCTAHOBWIN, YTO AETSIM
JeThIpex JIeT TPYAHO 6e3 IPUMePOB HATY Pas/Iiymst MeX-

Poccuiicknii XXypHan KOrHUTUBHON HayKu

ceHTa6pb 2015, ToM 2, Ne 2-3

www.cogjournal.ru

47


http://www.cogjournal.ru/
http://www.cogjournal.ru/

Anekcen KotoB, TaTtbsiHa KoToBa, EnnzaBeta Bnacosa

V‘H,D,yKTVIBHaH CEeNIeKTUBHOCTb B OOLKOJ/IbHOM BO3pacTe

Iy OBYM: TPYIIIAMU XYKOB, €C/IV PeIeBaHTHBII IIPU3HAK
He HasbIBaeTCs SKCIEPUMEHTATOPOM M HET BO3MOXKHO-
CTHU HEIOCPEJCTBEHHO CPAaBHUTD KYKOB 113 OJJHOII I'PYIIIIbI,
PacIIONOXKeHHBIX Ps/IoM. Bo BpeMs aTuX 4eThIpex TpeHMU-
POBOYHBIX IIPO6 MBI CIIpAIINBA/INM, KOMY 13 KYKOB OyzeT
IIOMOT'aTh TOJIBKO YTO IpyteTeBnit. [locie aTUX yeThIpex
npo6 usobpaxkeHMs ABYX JKYKOB Ipomaganu. Bcero mc-
IBITYeMBIM [JEMOHCTPMPOBaIM 16 Mp0o6, CrpymImpoBaH-
HBIX B UeTbIpe 6710Ka. B mepBoM u mocregnem 6710Kax 1mo-
PANOK IIpeNbABICeHNA HaCEKOMBIX, OTHOCAIINXCA K JBYM
rpynmnaM, BappupoBanca (1-2-1-2 u 2-1-2-1). B tpetbem
Y Y€TBEPTOM O/TOKAX EMOHCTPUPOBAIN 4 pa3a HACEKOMBIX
Of{HOII IPYIIIBL, @ TOTOM fpyroii. CMelraHHbIe 6/10KY (mep-
BBIIT U YeTBEPTHIN) OBUIM HEOOXOAUMBI, YTOOBI IPUBIEYD
BHMMAHIe UCIBITYeMOTO K Pa3Iu4msaM MeXy 00 beKTaMu,
a HeCMeIlIaHHbIe (BTOPON ¥ TpeTuii) — [IA IpUBJIeYeHUA
U YyCUIEHNA eTO BHUMAaHMA K KOHTEKCTY.

Tecmosas cepus. Ilocne OKOHYaHNA TPEHUPOBOYHON
cepuy Ha4MHAJIAach TecToBasA cepyd. VcnpITyeMoMy IoKa-
3bIBaJIM CLICHY, Ha KOTOPOIi, TakXKe KaK U B TPEHUPOBOY-
HOI cepun, creBa ObUIO M300pakeHMe TOMMKOB U CIIpa-
Ba — pacTeHns (cM. pucyHok 1). Ha pacrenun B ogHOM
U3 [BYX MeCT pacCllonarajgoch rubpupHoe 1m3obpaxeHue
HACEKOMOTO ¢ XO60TKOM U JIAIKaMU. DKCIEPUMEHTATOP,
He aKIeHTUPYsA BHUMAaHNA Ha BHEITHeM BHjle HACEKOMOTO,
IPOCII UCIIBITYeMOTO PelINTb, B KaKOWM TOMMK IIOTETHUT
3TOT XyK («CMOTpH, KTO ¥ Hac 3fech! Kak ThI fymaers,
B KaKoyl TOMMK OH nojnetut? Ie oH >xmBet?»). [Ipn atom
MBI He YTOYHSIN, Iie OH CUAUT, YTOOBI JOIOTHUTETHHO
He IIPUB/IEKATh BHUMaHMe K OObeKTHBIM IIPU3HAKAM KOH-
TekcTa. Ilocle oTBeTa MCIBITYeMOrO SKCIEPUMEHTATOP
Ha)XXMMaJl COOTBETCTBYIOLIYIO KHOIIKY, ¥ 00BEKT IepeMe-
I[aJIcs B YKa3aHHbI foMuK. O6parHas CBsI3b Ha 9Talle Te-
CTUPOBaHMs He [JaBa/Iach. Bcero 6O YeTHIPE TECTOBBIX
00beKTa, OHM [IEMOHCTPUPOBAINCDH HA Pa3HBIX YaCTSIX Pac-
TEeHMsI IO OYepeu.

YcnoBusi  pasnMYanuch  PacloNoXeHMeM OObek-
TOB KOHTeKCTa. B ycmoBum ¢ duccoyuaueti KoHmexcma
JIMCT M I[BETOK HAa PACTEHMM MEHSIM MeCTOPACIONOXKe-
HJe Ha IPOTUBOIIONIOKHOE (IMCT 3aHMMasl MECTO 1[BETKa,
BBEpXY, LIBETOK 3aHMMaJl MeCTO JINCTa, BHU3Y). B ycrnoBun
6e3 Juccoyuayuy KoHmMeKcma OHU OCTABAINCh Ha MPEX-
HeM MecTe.

Takum 06pasoM, MBI MOI/IM IIO OTBETY VCIBITYeMO-
O O TOM, B KaKOJ1 JOMUK BEPHETCS TMOPUIHOE HACEKOMOE,
HOHATD, K KaKOJl I'PyIIIe, IO €T0 MHEHIIO, OHO OTHOCUT-
cs1. TIOCKO/IbKY MCIIBITYEMBINI He MOT PEIIUTb 9TO TONbKO
II0 BHEILIIHEMY BUIy HACEKOMOTO, TO OH [JO/DKEeH ObUI OIM-
parbca Ha MH(MOpMALUIO, TOCTYIHYI0 B KOoHTekcTe. Ha-
IpuMep, B TPEHUPOBOYHOI CepyM UCIIBITYeMble BUIENN,
YTO eC/IYl HACeKOMOe IpIJIeTaeT Ha BEPXHIOK YacTh pacTe-
HIIS, TO €CTb Ha IIBeTOK, TO OHO BO3BpalllaeTcsA B KPYIJIbIil
IOMIUK. B ycnoBuu ¢ duccoyuauueti Konmexcma B TeCTe OHI
BUJeMN TUOPUHOE HACeKOMOe, KOTOPOe PacIionaraaoch
Ha BepXHeJl JacTH PacTeHMs, HO 9TO y>Ke ObII He 1IBETOK,
amicT. Ecm ncnplTyeMblii laBajl OTBET, YTO JKyK BEPHETCS
B KPYI/IBIII JOMMK, TO MBI IIOHMMAaJII, YTO OH OPUEHTHPO-
BaJICSI Ha IIPOCTPAHCTBEHHBIE XaPaKTEPUCTUKY KOHTEKCTa,
a He Ha OObEKTHBIE, TaK KaK HaCEKOMBIE C BEPXHel 4acTu
pacTeHNs Ha TPeHMPOBOYHOM 9Talle BO3BPAILaJIiCh B KPY-
I7IBI JoMUK. EC/n >ke OH OTBeYaJl, YTO 3TOT JKYK BEPHETCA

B TPEYTONbHBIN JOMMK, TO 3TO 3HAYM/IO, YTO OH OPMEHTH-
poBajicsl Ha OOBEKTHbIE XapaKTePUCTUKY, TaK KaK Hace-
KOMO€ C JIMCTa Ha TPEHMPOBOYHOM 3Talle IepeMelanoch
B TPEYTONIbHBIN JOMMUK.

B ycmoBum 6e3 duccoyuayuu Koumexcma, B KOTOpOM
BHEIIHWIT BUJ] PaCTEHMsI He M3MEHSIICS, ObIIO HEBO3MOX-
HO TTOHATD, Ha KaKyI0 YaCTb KOHTEKCTa — IPOCTPAHCTBEH-
HYI0 WIX OOBEKTHYI0O — OPUEHTUPYETCS UCIBITYeMBIIL.
910 ycnoBue ObIIO HEOOXOAMMO AJIsI BOCIPOM3BEHEHMS
apdexta u3 skcnepumenta B. Caynxoro u A. Oumrep
(Sloutsky, Fisher, 2008), mockonbKy M CTPyKTypa 3aja-
HIA, M MaTepyuasl HalleTo 9KCIIepMMeHTa OTan4anuch. Ha-
IIOMHUM, YTO JICIIONIb30BAHHDIN B JAHHOM 3KCIIEpMMEHTe
MaTepuasn BKIIOYal eCTeCTBEHHble, 3HAaKOMbIe VICIIBITYe-
MOMY TIO NIpeIbIAYILIeMY OIbITY, CBA3M MEX[y IpU3HaKa-
mu. IToMuMo 3TOro, cpaBHEHME YCTIOBUIL MO3BOIAIO HAM
OLIEHUTb, OYAET /U CTeTeHb OPUEHTALNH Ha JUCCOLUNPO-
BaHHbBI KOHTEKCT HIDKE, YeM Ha HEMCCOLMMPOBAHHBII,
IIOCKO/IbKY B YCIIOBUU 63 OUCCOUUAUUU KOHMeKCMA TIPO-
CTpPAaHCTBEHHbIE U 0ObEKTHBIE XapaKTEPUCTUKN COXPAHS-
JIMCD B TIP&KHEM COOTHOLIEHN.

Ecnn Bo Bcex deTbIpex Npo6ax B TecTe B YCIIO-
BUM C IMCCOLMaNel KOHTEKCTa MCIBITYEMBIN ONMpPasIcsa
WIN Ha IPOCTPAHCTBEHHBbIE XapPAKTEPUCTUKYM KOHTEKCTa,
WIN Ha 0O'beKTHbIE, TUIT OTBETA TAKOTO UCIIBITYeMOro 060-
3HAYaJICsA, COOTBETCTBEHHO, MM KaK IPOCTPAaHCTBEHHBIN,
WIN KaK OObeKTHbIT. B ycmoBum 6es ayccornanym KoH-
TEKCTa, IOCKO/IbKY Pa3feNnTb 3TU [[Ba TUIIA ObIIO HeNb3s,
OTBETHI VCIIBITYEMBIX 0003HAYAINCD JINIIb KAK COffepIKa-
IIMe OPMEHTAINIO Ha KOHTEKCT M/IN He Cofep Kallie ee.

Hononnumenvnole usmepenus. IIockonbKy B TecTo-
BOM 3aJJaHMM MCIIBITyeMble BUfienM (PaKTU4ecK! HOBOE
IUIsL HUX HaCeKOMOE, IIPY 9TOM, B KOHTEKCTe, KOTOPBII 051
B HEKOTOPBIX YC/IOBMAX M3MEHEH, M 3MEeHEH I10-pPa3HOMY,
TO IIpefiBapUTeNIbHOE 3HAHNE, IOTy4eHHOE B TPEHIPOBOY-
HOII cepyu, MOITIO OBITh M3MEHEHO IIPY BBIIIOIHEHUN Te-
CTOBBIX 3aJaHUIL. B 9TOM c1y4ae Mbl He MOI/IM 6BI TOBOPUTD
0 TOM, YTO MBI OIIEHMBaeM MMEHHO MHAYKTUBHYIO CeTleK-
TUBHOCTbD. [I0aTOMY cpasy mocie BBIIIOTHEHNS TECTOBOTO
3a/JaHMsA Mbl [TIOKA3bIBA/IM UCTIBITYEMOMY B LIEHTPe 3KpaHa
0 OYepeny n300pakeHNsI YeThIPeX HACEKOMBIX M3 TPEHM-
POBOYHOIT cepun — C X0O0TKOM mnu nankamu. Vzobpa-
JKEHMIT TOMMKOB M pacTeHusi He Obl10. MBI clipammsany,
4TO COOMpaeT Takoe HACEKOMOe — HEKTap WIN JIUCTbS?
brarogaps orBeTaM Ha 3TOT BOIIPOCH MBI MOIJIM OLI€HUTD,
HACKOJIbKO BBITIO/IHEHME TECTOBOTO 3aJaHMA M3MEHIO Ha-
MATDb O BBIYYEHHOM IIPaBU/IE€ B TPEHMPOBOYHOM 3aJaHUN.
I mocnenytomeit 06pabOTKM MbI OCTaB/LUIM [JaHHBIE
JMIIb Te€X UCIBITYeMbIX, KOTOpbIE [jaBaau deTbIpe IIpa-
BIUIBHBIX OTBETA, TO €CTh IIPABIIPHO KBaIU(DULMPOBAIN
BCe M300paKeHMSL.

IKcnepuMeHTaNbHbII MIaH. DKCIIepMMeHTalIbHbII
wIaH ObUT MeXCyObeKTHbIM. HesaBucuMolt mmepeMeHHOIt
Obla JUCCOLMMPOBAHHOCTD KOHTEKCTHON MH(GOPMALNIL.
3aBUCHMOII [IepeMeHHOII Obl/Ia OPMEHTAIVS UCIIBITYeMOrO
Ha XapaKTePUCTUKY KOHTEKCTa.

Pesynbprarbl 1 06CyKaeHne

HeCMOTpﬂ Ha TO, 9YTO B [BYX YCIOBMAX 6I)I}Ia NIOECHTUY-
Hasi TPeHNPOBOYHAs Cepusi, HaM OBUIO HEOOXOAMMO IIPO-
BEPUTD, B OD;I/IH&KOBOI/UI /I CTEIIEHN MCHbITyeMble O6eI/IX
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Ta6nuua 1. KonnyecTtBo (1 f0/M) OTBETOB KaXKA4O0r0O TUMa B YCNOBUSIX C guccoumaLmeli KOHTEKCTa n 6e3 3MEHEHsI KOHTEKCTa

(KOHTPONBbHOE yCnoBUE)

OpVIeHTaLI,I/IH Ha KOHTEKCT

OTkas ot
Opl/leHTaLlVlﬂ Ha OG'beKTHbIe OpmeHTame Ha NPOCTPaHCTBEHHbIE OpueHTaunn Boero
NPU3HaKN KOHTEKCTa NPU3HaKN KOHTEKCTa Ha KOHTEKCT
VEMIEHE © AEH et 14 (70.6) 1 (5.8) 4(23.6) 19 (100)
KOHTEKCTa
Ycnosue 6e3 aviccoymnaymnmn 16 (842) 3 (1 58) 19 (1 OO)

KOHTeKCTa

TPYIII BBIYYWIN HPABWIO KaTeropmsanuu. Mbl cpaBHU-
JIM  YCIELIHOCTb BBINONHEHNsI TPEHMPOBOYHON Cepun
B 1ByX ycnoBusx. CpefHee KOMNYECTBO NMPABMIBHBIX OT-
BETOB U3 16 mpo6 B ycloBuM 0e3 OUCCOUUAUUU KOHMEK-
cma (M = 15.42; SD = 1.07) He OTIMYATIOCh OT KOJTMYECTBA
IPaBWIbHBIX OTBETOB B YCTIOBUU € OUCCOUUALUENH KOHMEK-
cma (M = 15.30; SD = 0.83), (36) = 0.17, p = .87, d = 0.12.
YcnemHocTs B 06€ux B Ipynnax 6bIa 04eHb BHICOKOIL, I0-
9TOMY BCe UCIBITyeMble K Ha4ay TeCTOBOI (asbl yCBOUIN
IpPU3HAKY, [I0 KOTOPbIM PasIMYaanuch ABe TPYIIIbI HAce-
KOMBIX. MBI He [jaBa/M UCIBITYeMBIM CIELMATbHOTO Te-
CTa, IPU3BAHHOIO OIPENeNTnTb, HACKOMbKO OHM OCO3HA-
Ba/IM TIPU3HAKM, HA KOTOPble OPMEHTUPOBAINCh. OTHAKO
Mbl (UKCUPOBAIVM KOMMEHTapUM MCIBITYEeMBIX B Hadaje
CTafiMM TIepeHoca, KOTfa OHM BUIENM IMOPUOHBIX Hace-
KOMBIX, 0O/TafIaBIINX OHOBPEMEHHO IIpM3HAKaMu 06enx
rpynn. HamoMmHuM, 4TO MBI 3aJaBaiy MCIBITYeMbIM BO-
npoc: «B xakoll JoMUK MOETUT 3TOT XyK?». VIHTepecHO,
YTO HY OJVH UCIIBITYEMbIIT He OTMETII, YTO XKYK U3MEHII-
Cs1, ¥ He OTKA3aJICs1 OTBEYATD Ha BOIIPOC.

Ho Mbl momy4mnu KOCBEHHBIE Pe3y/IbTaThl, TOBOPSI-
I[ye O TOM, YTO AETV MOITIM 3aMeYaTh CMEHY BHEIIHETO
BuAa HacekoMoro. Tak, B 060X YC/IOBUSX Mbl IOTYIUIN
HEKOTOpOe KOMMYEeCTBO CIydaeB, B KOTOPBIX [i€TH Ha-
[PaB/IS/IM TMOPUTHOE HACEKOMOE B OffMH M TOT K€ TOMUK
BO BCEX YeThIPeX TeCTOBBIX Ipobax. B aToM cmydae Mbl He
MOTI/I OTIPEMEINTD, Ha KAKOU MPM3HAK KOHTEKCTA — IIPO-
CTPAHCTBEHHBII WIN OOBEKTHBII — OHM OPUEHTUPYIOT-
¢s1. Mpl peumiiv KOGUPOBATh TaKue OTBETHI B OTHEIbHBII
TUII OTBETOB, KOTOpPBle MOXXHO 00GO3HAYMTb, KaK OTKa3
OT OpMEHTAL[MN Ha TI00ble IPU3HAKYM KOHTEKCTa. Takum
06pasoM, OTBETHI UCIBITYEMBIX B YCIOBUM € OUCCOUUAUU-
ell KOHMeKCMa MOITIM OTHOCUTBCS K TpeM Tumam (opu-
eHTaluMs Ha OObeKTHbIE HMPU3HAKM KOHTEKCTA, OpMEHTa-
[¥s1 Ha IPOCTPAHCTBEHHbIE TIPU3HAKM KOHTEKCTA U OTKa3
OT OpMEHTAIUM Ha KOHTEKCT),  OTBETHI B YC/IOBUM Oe3 Ouc-
coyuayuu KoHmekcma — K ABYyM (OpMeHTauusi Ha KOH-
TEKCT WM OTKa3 OT OPMEHTALMM Ha KOHTEKCT). Pe3ynbraTe!
TPeX UCIBITYEMbIX COflepXKajIyi OTBETHI, He MOAMAA0IINe
HOJIHOCTBIO HU IIOJ OfVH THUII 0TBeTOB. Hampumep, B yc-
JIOBUU € Ouccoyuayueii KoHmexcma HBOE VCIIBITYEMbIX
B Tpex MPpo6ax OpMEHTUPOBAINCH Ha OO'bEKTHBII IPU3HAK
KOHTEKCTa ¥ B OJJHOJ — Ha MPOCTPAaHCTBEHHBIN IIPU3HAK.
A B ycroBun 6e3 OUccoyuayuu KOHmexcma OguH UCIIBITY-
eMBIil B IBYX IP0o6aX OpUMEHTUPOBA/ICS HA KOHTEKCT U B
ABYX — HeT. MBI MCK/TIOUM/IN JaHHBIE STUX TPEX UCIBITYe-
MBIX 13 06pabOTKM IO BCEM ITAMaM, JaXke HeCMOTPS Ha TO,
YTO B MTOTOBOM KOHTPOJIBHOM 3afIaHUM OHU IIPABUIBHO
OIIO3HA/IN HEIMOPUIHOE HACEKOMOE.

B03MOXXHO, TO[{0OHbIE OTBETHI CBSI3aHBI C TEM, UTO MC-
IbITyeMble PACCMATPUBAIOT IIOBefleHVe THOPUIHBIX Hace-
KOMBIX, KaK IIOYMHAIOIeeCA CBOMCTBAM U OJHOMN, U Lpy-
roit kareropuu. OfHaKO KOJMMYECTBO TaKMX OTBETOB CTONb
MaJio, 4YTO He JaeT OCHOBAHWII BBIJEMUTD UX B OTHE/NIbHYIO
TPYIITY [PV MHTEPIIPETAllVN Pe3y/IbTaTOB.

Takum 06pasoM, y HaC OCTaIUCh JaHHbIE 38 HeTelt,
YIaCTBOBABIINX B 9KCIEPUMEHTE: YCTIOBYE ¢ OUCCOUUALU-
eti konmexcma — 19 pereit (cpesHMII Bo3pacT 4 rofa, 4 Me-
csALa), ycnoBue 6e3 ouccoyuayuu konmekcma — 19 gereit
(cpemumit Bo3pacrt 4 roga, 6 MecsIieB).

PacnpeneneHue OTBEeTOB UCIIBITYeMBIX IO TpYIIIaM
orobpaxeno B tabmuie 1. [TockonbKy B yc1oBuUn 6e3 ouc-
CoyUAUUYU KOHMEKCMA HeNb3s1 OTIPeieNATh, Ha KaKye IIpK-
3HAK! OPMEHTUPYeTCA MUCIBITyeMBII — Ha IPOCTpPaH-
CTBeHHbIe UM 0O'beKTHBIE, Mbl He CPABHIBAIN [iBE TPYIIIIBI
APYT ¢ ApyroM. B faHHOM ycmoBuM 6BUIY BO3MOXKHBI JIUIIb
IIBa TMIIA OTBETOB — C OPMEHTALMEN HA KOHTEKCT Win 6e3
OpMEHTAlV}, M MBIl CPaBHUBAIU HOTy4eHHOE paclpepe-
JIeH)e C PaBHOBEPOATHBIM (p = .5). B ycmoBuu ¢ mymcco-
[uanmeil KOHTEKCTa 6bUIM BO3MOXKHBI TPU THUIIa OTBETOB,
U MOTy4eHHOe paclpefie/ieHNe CPaBHUBAIN TaKXe C PaB-
HOBEpOATHBIM (p = .33).

PacmipezienieHne OTBETOB pasHbIX TUIIOB 3HAYMMO OT-
JINYAIOCh OT PABHOMEPHOTO B 000X YCIOBUSIX. B ycmoBun
6e3 Ouccoyuayuy Koumexcma OONBIINHCTBO WCIIBITYe-
MBIX B OTBeTe OpMEHTHPOBA/INCH Ha KOHTEKCT, x*(1) = 8.90,
p<.0lL. Taxum o6pa30M, Ha Marepuase, BKIIOYaIOIieM
eCTeCTBEHHBbIe CBA3YM MEX[y IIpU3HAKaMM, M IpU APYroit
CTPYKType 3afiady MbI BOCIpou3Ben 3¢pQeKT UHEYK-
TUBHOM CETeKTMBHOCTY U3 sKcrmepumeHTa B. Crymkoro
u A. @umiep (2008). [leitcTBUTENIBHO, MBI BUIVIM, YTO IPK
HEBO3MOXKHOCTVL OPMEHTUPOBATbCA B CYX/ICHUN Ha CBOJI-
CTBa 00OBEKTa JVCIBITyeMble OCYLIECTB/LIIOT CYXKAEHMs
Ha OCHOBE KOHTEKCTa.

B ycnmoBun ¢ M3MEHAIOMMMCA KOHTEKCTOM, KaK MbI 1
IpefIonaram, 6OMbIINHCTBO VICHBITYeMbIX OPMEHTHPO-
BaJIOCh Ha 0OBEKTHBIE CBOJICTBA KOHTEKCTa, X*(2) = 14.63,
p = .001. Takum 06pasom, y>xe B JOLIKOIBHOM BO3pacTe
IeTH He TOJbKO CBS3BIBAIOT CBOJCTBA KaTeTrOpU3yeMBIX
00BEKTOB C KOHTEKCTOM, HO U PACCTAB/ISIIOT Beca B IPHU-
3HaKaxX KOHTEKCTA. YCTIOBUS, B KOTOPBIX KOHTEKCT MEHsIET-
st (4TO B €CTECTBEHHBIX CUTYaLMsAX HAOMIONAETCs TOPasfo
Jalle, 4eM HeM3MEHHBII KOHTEKCT), He YCTPaHsT 3¢ dexT
HOHATUIHON TMOKOCTM WM VHAYKTUBHON CEleKTMBHO-
CTM, a TIPOSABJIAIOT €T0 IOHATUITHBII, MV HeaCCOLMATHB-
HBII, XapaKTep.

OpHako IOCTIefHee CY>XAeHMe MOXKHO OCIIOPUTD,
IOCKO/bKY B HallleM 3KCIIepUMeHTe OODbeKTHbIe CBOII-
CTBa KOHTEKCTa COCTOS/IM M3 [IBYX NPU3HAKOB — (POPMBI
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Ta6nuua 2. KonuyecTtBo (1 40NM) OTBETOB KaXXAOro TuMa B YCNOBUSIX (hopMa VS. MECTOMOSIOXKEHNE

1 ¢hopma + MECTOIMOJIOXKEHNE VS. LiBET

Ycnosue gpopma vs. MeCTOMOSIOXKEHNE

OpwueHTaums OTKas oT opueHTaLm
Clatis sl 22 daepny Ha MeCTOMoNoXeHVe Ha KOHTEKCT ez
2 (10) 9 (45) 9 (45) 20 (100)
Ycnosue popma+MeCcToronoXXeHne vs. LiBeT
OpvieHTauys Ha hopmy T OTkas oT opueHTaLmm n (%)
1 MECTOTONIOXEHVE Ha KOHTEKCT
7 (35) 1(5) 12 (60) 20 (100)

U IIBETa, a IPOCTPAHCTBEHHbIE U3 OJHOTO — HalpaBlie-
H1sA. BO3MOXXHO, [IeTV TIPeNNoYnTany OpMeHTUPOBAThCA
Ha OOBEKTHBIE CBOVICTBA He M3-3a MX (QYHKIIMOHATbHBIX
CBsA3ell C IPU3HAKaMJ KaTerOpU3yeMbIX 00BEKTOB, a B CUITY
IPOCTOTO ACCOIMATUBHOTO IIPaBIIa — B KAKOI YacTH CIje-
Hbl COXPaHWIOCh OONBLIMHCTBO IIPU3HAKOB HPEXKHEro
KOHTEKCTa.

JI1s IpOBEPKM 3TON IMIIOTE3bI MBI IIPOBE/IN SKCIIEPH -
MEHT 2, BK/IIOYaBIINII IBa SKCIIEPUMEHTA/IbHBIX YCIOBUA
(cM. prcyHOK 1). B ogHOM U3 HUX MBI ypaBHAIU KOJIIT4e-
CTBO OOBEKTHBIX ¥ MPOCTPAHCTBEHHBIX IMPU3HAKOB KOH-
TEKCTa, ¥ 3TO MO3BONM/IO HaM IIPOBEPUTD, AEHICTBUTEND-
HO /1Y MMEHHO OO'beKTHBII IPM3HAK II0NTy4aeT IPUOPUTET
B 3¢ peKTe MHAYKTUBHOI CEEKTUBHOCTI. B mpyrom e yc-
TIOBUY OOBEKTHBIE TPU3HAKM KOHTEKCTA IYICCOIMMPOBAHBI
Ha 3Talle TeCTVPOBAHNA: IIBET YacTell PacTeHN B TeCTO-
BOJI CTa/iMM M3MEHAETCS, @ PACHONIOKeHNe — HeT. ITO JaeT
HaM BO3MOXXHOCTDb IIPOBEPUTD BIVAHNE ACCOIVMATUBHON
CyMMaIuy MpPU3HAKOB KOHTEKCTa. MBI cMOXXeM ITpocrie-
IUTD, OYIYT /M UCIIBITyeMble B TAKOM CIIy4ae OPMEHTHPO-
BaThCA Ha JIBa TIpM3HAaKa KOHTeKCTa. bomee Toro, mponso-
IIefjlilee M3MEHeHJe HapyIIaeT CBA3b MEXX/TY 00beKTHbIMM
IpU3HAKaMU KOHTEKCTa, CGOPMIPOBAHHYIO B XOfie TPEHI-
posouHO¥ ¢aspl. To ecTh pe3ynbTaThl 1O JAHHOMY YCTIO-
BUIO MOTYT IPOSIBUTH BAXXHOCTb CBS3M MEX/Y OOBEKTHBI-
MU NIpM3HAKaMM JJI1 MHAYKTUBHOMN CEeKTUBHOCTIL.

JKCIIepUMEHT 2

MeToauka

VcnpiTyemble. B akcriepuMenTe NpuHAIA yYacTye JOMON-
HUTe/IbHaA rpynma us 40 mereit B Bo3pacre OT 4 et 1 Me-
cama mo 5 nmer 5 Mecsanes (28 meBodek, 12 Ma/bYMKOB):
20 pereit B ycmoBuu gopma vs. mecmononosxerue (Cpep-
HMIT BO3pacT 4 rofa, 6 Mecsres), 20 feTell B ycIoBuu gop-
Ma + mecmononosxenue vs. ysem (CpemHNIT BO3PAcT 4 rofa,
4 Mecsina). Bee ucnbITyeMbre O6b1u HabpaHbI B TEX JKe MY-
HULMIIANBHBIX JJETCKUX CaflaX, 9YTO M YIaCTHUKM IIEPBOTO
9KCIIEPUMEHTA.

Marepuan 1 npouenypa. SKCIIepMMEHT TaKXe IIpo-
XOfWI MHAUBHULYanbHO. CTPYKTypa TPEHMPOBOYHOII 1 Te-
CTOBOII CTafnil GBIV MAEHTUYHBI IKCIIEPUMEHTY 1, 3a mc-
K/IIOYeHVeM [BYX oTauumit. Tak, B ycmoBum ¢gopma vs.
Mmecmononoxenue ObITIO YpaBHEHO KOMMIECTBO OODEKT-
HBIX ¥ TPOCTPAaHCTBEHHBIX IPU3HAKOB KOHTEKCTA: IIBETOK
U JIUCT PACTEHVsI MMe/IM ORMHAKOBBII O€XXeBBIII I[BET, U Ha
3Tane TPEHMPOBKM, U HA 3Talle TECTUPOBaHMA. A B yC/IO-

BUY (POpMa + MeCHONOTIONEHUE VS. Ueern 0ODbEKTHBIE MIPH-
3HAKM KOHTEKCTa OBUIM AMCCOLMMPOBAHBI HAa ITAIe Te-
CTUPOBAHMA: LIBET YacTell PaCTEHMA B TECTOBOV CTamuM
M3MEHIICA, a PACIIOIOKeHne — HeT. To eCTh Ha TPEHNPO-
BOYHOI CTafUN AT BUAEIM PACTEHME C KPACHBIM 1IBET-
KOM BBEepXYy U CUMHUM JIICTOM BHU3Y, a Ha TECTOBOIL CTa-
UM — pacTeHue C CUHUM LIBETKOM BBEPXY M KpPacHBIM
JINCTOM BHU3Y.

OKCIepUMEeHTA/IbHBII IJTaH OB TAKXKe MEXCYObeKT-
HbIM. OTBETHI UCIBITYEMbIX ObUIN pas3e/ieHbl Ha TPY THUIIA:
[Ba M3 HUX COOTBETCTBOBA/IN ABYM BO3MOXXHBIM BapMaH-
TaM OPMEHTAL[UM Ha KOHTEKCT, & TPETHUIL, TP KOTOPOM JC-
IBITYeMBIII BO BCEX TECTOBBIX MPOOAX AaBasl OMHAKOBBII
OTBET, PACCMATPUBAJICS KaK OTKA3 OT OPMEHTALVI Ha KOH-
TeKCT. TIocyie BBIMIOTHEHMSI TeCTOBOTO 3aJaHVsI UCIBITYe-
MBIM TaK)Xe 3a/jaBajiii KOHTPO/IbHbIE BOIIPOCHL IIPO HETH-
OpupHbIe N3006paXKeHNsT HACEKOMbBIX — YTO OHU COOMPAIOT.
B 06paboTKy BKIIOYAIICh Pe3YIbTAThI TOMBKO T€X UCIIBI-
TYeMbIX, KOTOpble AaBaiy IIPaBU/IbHbIE OTBETHI Ha BCe
KOHTPOJIbHbIE BOIIPOCHL.

Pesynprarbl 1 06CyKaeHne

[Ipexxpe Bcero, Mbl BHOBb OLICHMIN YCIEIIHOCTD BBIIOJ-
HEHN TPEHUPOBOYHOTO 3aflaHys. B yc/oBusax ¢ oguHako-
BBIM IIBETOM YacTell PacTeHUsl yCIIEIIHOCTb MOITA OBITH
HIDKe, IIOCKOJIbKY TaKOJl BUJ pacTeHNs, C OfHOI CTOpO-
HBI, MeHee eCTeCTBEHEH, a C IPYroli CTOPOHBI, OH MeHbIIIe
HOAYEePKMBAET PasHNUIY MeXAY ABYMs PYIIaMI HACEKO-
MbIX. TeM He MeHee cpefjHee KOMMYECTBO PABU/IbHBIX OT-
BeTOB U3 16 mpo6 B yCIOBUY C KOHTEKCTHOI MHPOpPMAI[H-
en 6e3 1BeTa X0Th U 6b110 HInKe (M = 15.50; SD = 0.76),
HO He OT/INYaJI0Ch OT KOJMYECTBA IMPAaBUIbHBIX OTBETOB
B YC/IOBUM C KOHTEKCTHOU MHGOpMALell ¢ M3MeHeHeM
uBeta (M = 15.80; SD = 0.41), #(38) = 1.55, p = .13, d = 0.49.
YcnemHocTh B ABYX TPYIIAX Obla IO-IIPeXHEMY O4eHb
BBICOKOIA, YTO TOBOPUT O TOM, YTO UCIIBITyeMble BBI/Ie/IMIN
peeBaHTHBI IIPU3HAK HACEKOMOTO U CBSI3a/IM €r0 C KOH-
TEKCTHBIMU TIPU3HAKAMIL.

B nmaHHOM Martepmasie BCe TpM TUIIA OTBETOB MOT-
7 OBITH BBIfIE/IEHBI B KQXAOM 13 yClIoBuil. TeM He Me-
Hee aHA/MN3 UX KOMMYEeCTBA MBI IIO-IIPEKHEMY BBIIIOTHA-
JIM OTHE/NbHO IO IPyIIaM. MBI CpaBHIIN SMIIMPUYIECKOe
pacmpeneneHue ¢ paBHOMEPHBIM TeopeTndeckuM (p = .33)
(Tabmuua 2).

Kak BupgHO, B yClnOBUU (Popma VS. Mectnononoxice-
Hue GONBIIMHCTBO OTBETOB IPMHA/JIEXXANN K TUILY OTKa-
3a OT OpMEeHTAalMM Ha KOHTEKCT (45%) WM K TUILy OpU-
eHTal[My Ha HPOCTPAaHCTBEHHbIE INPM3HAKM KOHTEKCTa
(45%). XoTa pacrpefenieHNe OTBETOB B 3TOM YC/IOBUM
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He OT/IMYAnoCh OT paBHOMepHOTo, X*(2) = 4.90, p = .09.
B ycnoBuu xe gpopma +mecmononoxcerue vs. ysem 60ib-
IIMHCTBO OTBETOB IPMHAIEKAIN K TUITy OTKa3a OT OpM-
eHTalyu Ha KoHTeKCT (50 %), x*(2) = 9.10, p = .01. Otu pe-
3y/IBTAThl MPOTUBOPEYAT IUIOTe3e 00 aCCOLMATUBHBIX
MeXaHN3MaX MHAYKTUBHOI CeIeKTUBHOCTHU. VICIIBITyeMble
He BBIOMPAIOT YaCTM KOHTEKCTA, OL[EHUBAsk KOINYECTBO
COXPaHMBIINXCS 110 OTHOLIEHUIO K IPEXHEMY KOHTEKCTY
npusHakoB. Hanboree mokasarepbHbl B 9TOM OTHOIIEHUN
Pe3y/IbTaThl YCIOBUS (POPMA + MeCtONonosueHue vs. ueem,
I7le UCIIBITyeMble IIPeIoWIN BOOOIIe He OPUEHTIPOBATb-
Cs Ha KOHTEKCT, HeXKeIV OPUEHTMPOBATbCS Ha IBa IIpH-
3HaKa KOHTEKCTa, IPU FUCCOLMAIUY OOBEKTHBIX IPU3HA-
koB. Harmomumm, 4T0 ofus o6bekTHbI pr3HaK (dpopma)
Telepb MHaYe COOTHOCWICA ¢ ipyruM (uBet). HexoTopble
VICIIBITYeMble 13 3TOJ TPYIIIBI OTMeYaI, IepeXofsd K Te-
CTOBOW CTaJuu, YTO 3TO HOBBIN IBeTOK. Heckombko merenn
Ta)ke Ha3BaJIM €ro AKOBUTHIM. Ilo-BuaMMOMY, HaXke M3Me-
HeHMe HeOOJBIIOro KOMMYeCTBA OOBEKTHBIX IPU3HAKOB
IPUBOJUT K M3MEHEHNIO BOCIPUATUSA 00BEKTa, OH OLleHI-
BaeTCs KaK HOBBIIT 0OBEKT C HOBBIMY CBOJVICTBAMIU ¥ HOBOII
UCTOPUEIL.

Hecko/nbko yAMBUTENIbHBIMM KaXYTCA pe3y/bTa-
TBI B YCTIOBUU popma vs. mecmononodceHue. TOMbKO B HeM
MBI TOTY4M/IN HamOOJIblllee KOIMYECTBO OTBETOB, He-
MOHCTPMPYIOIIUX aCCOLVATVBHBIM MEXaHN3M HaydeHUA.
Mbl BUAMM, YTO JIMIND NPV MUHMMAIbHOM KOJTMYECTBE
06beKkTHOI MHpOpManyy 6Gonee HaJZe>KHBIM OCHOBaHM-
eM /L1 MHAYKTUBHON CeIeKTUBHOCTH Y IeTell CTAHOBUTCA
MecToIoNIOKeHre o6bekTa. [Tpu aTOM, B Cciydae ¢ amcco-
nyanueit 06beKTHBIX IPU3HAKOB, OHM TOYTH He BBIOMpa-
I0T OIIOpY Ha 06beKTHBIe mpusHaku (10 %), Topaszo yaie
OHU JeMOHCTPUPYIOT OTKa3 OT MHAYKTUBHON CElTeKTVB-
HOCTK B 1enoM (45%). Takum 06pasom, Hemb3st CKasaTb
YTO MCHO/NIb30BaHNE aCCOLMATUBHBIX MEXaHN3MOB Hayde-
HUsT — 9TO OOJIee JIETKUIT WM €CTECTBEHHBIN CIIOCO6 yc-
BoeHN MHGOpMaLuy B HOLIKOILHOM Bo3spacTe. CKopee,
MBI MOXXEM YTBEP)XHATb, YTO K HEMY NpUOEraioT JINIIb
B PeIKUX CTy4asAX U 3TO He HaeTCs JIETKO.

O61ee 06cyxaeHne

B Halem akcrepyMeHTe MBI BOCIpOU3Benn 3¢ ¢eKT uH-
IDYKTVMBHON CEeKTUBHOCTM, OIMCAHHBIN B MICCTIeJOBAaHIN
B. Cnyukoro u A. ®umep (Sloutsky, Fisher, 2008), o Ha
MaTepyaje, BKIIOYAIONIeM eCTeCTBEHHBIC CBA3M MEXHIY
npusHakamu. Vicrionb3oBaHue MaTepyaja TaKOro TUIIA II0-
3BOJIVJIO HaM BBIJISJINTD CPeIM IPU3HAKOB KOHTEKCTa IIPH-
3HAKM PasHOrO TUIIA — IIPOCTPAHCTBEHHBIE 1 0ObEKTHBIE.
MBbI noKasany, 4To IeTU MPUHUMAIOT pelleHNe O KaTero-
PMAIbHON NMPYHAISKHOCTY 00'beKTa B CIOPHBIX CTyJasAx
0 OOBEKTHBIM CBOJICTBAM KOHTEKCTA, €C/IM STY CBOMCTBA
MIMEIOT TOCTaTOYHO BBIpaXkKeHbI (codeTaHye GOpPMBI U IiBe-
ta). TonpKo ecnu 06BeKTHBIE CBOMCTBA KOHTEKCTA BBIPA-
JKeHbI ¢/1ab0, /15 pelleHNs KaTerOpUanbHOI 3afadn 6yayT
MCIIO/Ib30BAThCA IPOCTPAHCTBEHHBIE CBOJICTBA KOHTEKCTA.
V1, HaKOHeLl, eC/M U3MEHSETCsI CBsI3b MEXAY 00 bEeKTHBIMM
cBolicTBaMu (ec/u y Toit >ke (OpMBI Telepb JPYyroii IBeT),
9TO MPMBOAUT B MCYE3HOBEHMIO 3((PeKTa MHAYKTUBHOI
CEJIeKTUBHOCTIL.

B COBOKYNHOCTM HalIM pe3yIbTaTbl IIOKa3bIBa-
I0T, YTO B IPOIjecce KaTeropuanbHOro HaydeHus ¢ ¢exrt
VHIYKTUBHOM CENIEKTMBHOCTU CHEAYeT 3a JMHAMUKON
0ODbEKTHBIX CBOICTB KOHTEKCTA. JTO IOABEPraeT COMHe-
HMIO MPEHIIONOXKeHNsE 06 acCOLMATUBHOM Hay4eHUM Kak
MCXOHOM MeXaHU3Me IS ITOSB/ICHNS TOHATUIHOM I116-
KOCTU B pasBUTUIL.

Donee TOro, Hall 3KCIHEPUMEHT BIIEPBbIE ITOKA3bl-
BaeT orpaHndYeHnsA sddexra MHIYKTMBHON CETEKTUBHO-
ctu. HecormacoBaHHOCTD 06beKTHOI MHpOpMALnN gaxe
B CJIy4ae YCIICNTHOTO NIPeIBapPUTEIbHOTO Hay9eHN MOXKET
IPUBECTH K CMEIEHNI0 BHUMAHUs OT T060I KOHTEKCT-
HOI1 MHQOpMaLNy, JaxKe IIPY JOCTATOYHOM ee KOIMYecTBe
(mpocTpaHCTBeHHOe pacnonoxeHne u ¢opma). In pe-
3y/IBTAThl HAOMUHAIOT 3¢pekT 6IOKMPOBKM, IIPU KOTO-
POM IOC/Ie BBIy4MBaHMs IIPaBMIA K HEMY He Jo0aB/sieTcs
Jaxe Koppemupyoas ¢ HuM nHpopmarus (Wasserman,
Berglan, 1998). OpHako B HaleM cay4ae 3TO He Tak. Ha-
OmiofaeMblif HaMV PAfUKAIbHBIL OTKa3 OT OpJEHTa-
I[MM Ha KOHTEKCT He ObUI CIefCTBMEM BbIYIMBAHUS Ipa-
BIIA, TaK KaK HAG/IIONA/ICs He BO BCX YC/IOBUIIX, a JIMIIb
IpY HAPYLIEHNN CBSI3U MEX/Y OOBEKTHBIMYU NPU3HAKAMI
KOHTEKCTA.

B HameMm mccrenoBaHMM Mbl He IPOBOAVIIN IOIIOJ-
HUTETIbHBIX TECTOB Ha OCO3HAHUE JEeTbMM OpUEHTaIVMU
Ha KOHTeKCTHYI0 nHdopmaunio. B uccnregopanun b. Cryu-
koro u A. ®Oumep (Sloutsky, Fisher, 2008) metu He pe-
MOHCTPUPOBA/IM OCO3HaHUA, a B 3KcnepumenTe b. Xariec
¢ M. JInum (Hayes, Lim, 2013) — gemoHcTprpoBam. CTpyk-
Typa HallleTo SKCIIepUMeHTa IT0Ka3bIBaeT APYroli, KaK HaM
KaXKeTCs1, 60mee BaXKHbINM, IPUHINII HAYYeHUs] ¥ UHEYK-
TUBHOJ CEMKTUBHOCTU. MBI cO3/jaBany yclnoBus, B KOTO-
PBIX MCIIBITyeMbIe He TOJIbKO He MOITIM CYAVUTDb O KaTeTOpUM
Ha OCHOBaHUM BHEIHero Bufa obbekTa (rmbpupHoe Hace-
KOMOe), HO OHM TaKXe CTa/IKMBAJINCh C TeM, YTO U3MeHA-
JIach CTPYKTYpa KOHTeKcTa. [109ToMy OHM ObIIM BBIHYX-
IeHbI ICKaTh HOBble OCHOBAHUA IJI NMIPUHATHUSA pelleHNs
U aHa/JIM3MPOBAThb YacTM KOHTeKcTa. Hamm pesynbraThl
IIOKa3bIBAIOT, YTO YoKe YeThbIpeX/IeTHIe HeTH MOTYT 3TO Jie-
natb. Takum 06pa3om, 6o7ee BaXKHBIM IIPERCTABISIETCS UC-
CIefoBaHIe TOTO, KaK IIPOMCXOINT HaydeHUe HOBBIM Ka-
TErOpuAM, B XOfie KOTOPOTO JIFOAIY He TOMBKO (GOPMUPYIOT
IpaBIIa, HO MOIYT NIPUMEHATh B OyAylleM 9T mpaBuUIa
B OYeHb Pa3INYAOIINXCA CUTYAIVAX.

It 6ymyImux MCCIeTOBAHMIT OCTAIOTCSA TaKXKe Crle-
ZyolIye BOIPOchl. Kak fleTu IpMHMUMAIOT pellieHue O TOM,
4To MHPpOpMaIUK 06 06BEKTe HEJOCTATOYHO U CHIELYyeT
IePEXOANUTH K OII0Ope Ha KOHTEKCTHYI0 nHpopMannio? Tak-
)K€ OYeHb BOKHO OLIEHNTb, HACKOTBKO CIIOCOOHOCTD OIIN-
paTbcsi Ha TIPOCTPAHCTBEHHbIE M OOBEKTHbBIE IPM3HAKK
KOHTEKCTa M3MEeHseTCA ¢ Bo3pacToM. MBI IpefIonaraem,
4TO B CTaplleM BO3PACTe JeTH, faXKe HeCMOTPsI Ha He6OIIb-
II0e KOMM4eCTBO 0OBeKTHOI MHbOopManuy, 6yAyT mpen-
HOYUTATDh ee IMPOCTPAHCTBEHHOI (Uero He Je/aloT YeThl-
pexyIeTHME IeTN).
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Vicnmonb3oBaHMe NOOCKA30K

IpU pellleHNN 3aTav:

MOJanbHas CHeMPUIHOCTD

VIV YHUBEPCATbHAs CIOCOOHOCTH?

Exarepuna BanyeBa
MucturyT Icuxonornn PAH, Mocksa, Poccusa
MoCKOBCKMIT TOPOJCKOI IICKXOIOTO-TIeJarorn4eckuit yausepcureT, Mocksa, Poccusa

Exarepuna JIaniteBa
DepepabHBI MHCTUTYT pasBuTHs obpasoBanmsi, Mocksa, Poccus

Annoranus. Hacrosiee mccnenoBaHme MOCBAIIEHO NMPOSCHEHNIO POMM BepOANbHBIX M HeBEpOAIbHBIX CIIOCOOHOCTEI
(MHTe/IeKTa M KPEATUBHOCTM) B MCIIO/Ib30BAHUM ITOLCKA30K B penreHny 3a4a4. [IpoBepsieTcst TMIIOTe3a MOJA/IBHOI CITeLH-
¢uaHOCTH 3¢ dekTa MOACKA3KM: MOfCKa3Ka, KOHTPYSHTHAsI 3ajade [0 MOAANbHOCTH (BepOanbHOI MIM HeBepOaabHOIL),
OyneT MCIONb30BaHa 4allle caMa 110 cebe M/MIu oAbMY COOTBETCTBYIOLINX cIocobHOCTell. IlapajienpHO mpoBepsieTCs
TUIIOTE3a O HAIMYUY YHUBEPCaTbHOI CrI0COOHOCTH, CTOSAIIEN 32 IOCTPOEHIEM CBA3EN MEX]y TIOICKa3KOi 1 3a/ladeli He3a-
BUCHMO OT MX MOJAJbHOCTHU. [I/Isl IPOBepKM BBIABUHYTBHIX TUIOTe3 OBUIM IPOBELEHBI JBA KCIEPUMEHTA, MICHTUIHbIE
0 AM3aliHy, OZHAKO Pas3NMYaoIecs: MOJA/IbHOCTbIO OCHOBHOII 3afiaun. Takxxe B 060MX 9KCIEPUMEHTAX U3MEPSIINCH CIIO-
COOHOCTY MCITBITYEMBIX: BepOa/IbHbLIl 1 HeBepOaTbHbII MHTE/IEKT, BepbajibHast U HeBepOajbHAs KPEaTHBHOCTb. B akcIre-
pumeHTe 1 MCIONB30BaIach BepOaibHas OMBEPreHTHAs 3a[ava Ha COCTABIIEHNE CIIOB, B 9KCIIEPUMeEHTe 2 — HeBepbasb-
Has [UBEPreHTHAs 3a/jaua Ha 3aBeplieHne ¢uryp. B mepsom crydae BepbajibHble IOACKA3KY MMeTI IPEUMYIIECTBO IIepes
HeBepOa/IbHBIMIY, OHAKO CHMMETPUYHOI 3aKOHOMEPHOCTH B 3KCIIEpUMeEHTe 2 He OOHapyX1u10och. B 060ux sxcrepumMeH-
Tax IPEMMYILIECTBA COBIAJEHNsI MOGATIBHOCTU CIOCOOHOCTEN ¢ MOJANbHOCTBI0O OCHOBHOI 3a/ja4y/IIOICKA3KM BBISBIEHO
He 6b1710. Bep6OampHbIl MHTE/UTEKT OKA3a/ICS TOTIOKUTEIBHO CBSI3aH C MCIIONb30BaHMeM HeBepOaIbHBIX IOCKa30K B 06enx
3ajlayax, HO He C UCIIO/Ib30BaHMeEM BepOaIbHBIX [OACKa30K. Po/ib BepbaIbHOTO MHTE/IEKTa MHTEPIIPETUPYETCsI Kak obecrie-
YeHIe KOOMPOBaHMS HeBEPOAIbHBIX IOCKA30K, YTO MIO3BOJISET COOTHOCUTD MX C OCHOBHOIT 3a/javell.
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3&118‘{]/[ C MOJACKa3KaMIM YacCTO MCHOIb3YKHTCA AJIA MIPO- CKasKaMI Ha CTagnm I/IHKy6aLH/II/I1 ABNACTCA KIIIOYEBbIM

BEPKM TUIIOTE3 O MEXaHM3MaX TBOPYECKOI'O MBIIIJIEHUA.

1 HPI/I TJIAHMPOBAHUM SKCIIEPUMMEHTOB MCCIENOBATENN Yalll€ BCETO

Tak, Hanpumep, B nccnegoanun K. Ceridepr ¢ coaBropa-
MU ObIIO IIOKa3aHO, YTO BCTPeYa CO «CITYYalTHBIMU» IIOJ-

ONMpAIOTCA Ha cXeMy, pefnoxenHyio I. Yorrmacom (Wallas, 1926),
KOTOPBIIT OINCAT YeTHIPe CTA/VII TBOPYECKOTO IPOIiecca: OATOTOBKA,
MHKYO6ALyIs, MHCANT 1 IpoBepKa uien. OObIYHO HCIIBITYeMOMY
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MOMEHTOM JiIs1 YCIIEUIHOro pelrenus 3agaun (Seifert et al.,
1995). Cornacuo teopuu K. Ceitbept (Opportunistic as-
similation theory), 6e3yclellHble TIONBITKY PELINTDb 3aja-
4y OPUBOAAT K (OPMUPOBAHUIO «MHIEKCOB HEYAAUM» —
crienduyecKux MapkepoB MaTepuaja 3ajady B IaMsATH,
6arogapsi KOTOPbIM BCTPeUeHHas B IepHOfe MHKYOaum
HIOfICKa3Ka MOYKET OBITh MCIO/Ib30BaHA [/IS PELIEeHMS 3a4a-
yn. Ipyroit mpumep — uccnenosanusa K.A. CraBckoit, BbI-
IIO/THeHHbIe 1Tof, pykoBogcTeoM C.JL Py6MHmTe171Ha. B Hux
3aada-Ioficka3Ka MCIIONb3YeTCA [JIA IPOBEPKY IIpefIo-
JIOKeHUT 006 aHATUTUKO-CUHTETUYECKON PUPOJE MBbIII-
nenus (CnaBckasi, 1966; Pybuninresin, 1981).

[TpenbsiBeHMe MOACKA3KY, OfHAKO, HE BCerja O3Ha-
JaeT, 4TO OHa GygeT mcromp3oBaHa. CyliecTByeT HEKOTO-
poe KONMMYeCTBO MCCIEHOBAHUI, IOCBAILICHHBIX YCIOBU-
siM 9P PEKTUBHOCTH IOICKA3KM, KaK, HAIIPUMep, BpeMsI ee
IpeLbsBIIEHNs, CTElleHb CXOJCTBa C OCHOBHOI 3ajadver,
MOJIa/IbHOCTb, OCO3HAHHOCTb U T.[. (Banyesa, Jlamresa,
2012). YH. Cuo n T. OpMepon B MeTa-aHa/n3e, IIOCBA-
eHHOM 3GdeKTy MHKyOaIyy, He OOHAPYXWIM IOBbI-
IIeHNA YCIEeNIHOCTY pelleHMs 3ajad IIpU HOoTydeHUU
IIOZICKa3KM BO BpeMs IlepepbiBa B peleHnyu 3agaun (Sio,
Ormerod, 2009). OpgHako B JAHHBI MeTaaHaAu3 OBIIO
BKJIIOYEHO Bcero 10 crareii, MCIIOMb30BAaBUIMX MTOJCKA3KY.
910 He mo3BONMWIO GOjIee [ETaNbHO MPOAHATU3UPOBATD
ycnoBus 9 (PeKTUBHOCTY IIOACKA3KY, N3ydaeMble 0ObITHO
B 9KCIIEpYMEHTAX.

Jlpyroe HampaB/eHMe M3y4deHMS IOACKa30K CBsA3a-
HO C M3y4eHMeM CIIOCOOHOCTeIl UCIBITYeMBIX Kak (aKTo-
pa, BAMAOIEro Ha 9PQPEeKTUBHOCTD MX MCIOMb30BAHU.
B wacTHOCTH, B HEKOTOPBIX paboTax IOKa3aHO, YTO WC-
HO/Ib30BaHNe MOfICKAa3KY MOXKET 3aBICETDb OT YPOBHA Kpea-
TUBHOCTHU MCIIBITYeMbIX: 60J/lee TBOPYECKHUE UCIBITyeMble
6o7lee YyBCTBUTENBHBI K MOfICKA3KaM U IPaiiMMHTY (Ans-
burg, Hill, 2003; Dominowski, Jenrick, 1972; Mednick et al.,
1964; Mendelsohn, Griswold, 1964; Moss, 2002; Shaw, Con-
way, 1990; laBpuioBa, Yirakos, 2012). Y npuBeeHHBIX Kc-
C/IellOBAHNIL, OJJHAKO, €CTb psJ, OTpaHN4eHnii. Bo-nepBbIx,
OOJIBIINHCTBO U3 HUX IIPU AMATHOCTMKE YPOBHS KpeaTuB-
HOCTM omupaloTcsa Ha TecT oThameHHBIX acconmanuit Mep-
Huka (RAT), xoTopblit M3MepsieT ypoBeHb BepOaIbHBIX
crocobHOCTel 1 B OOJBIIEN CTEIEHN CBA3aH C KOHBEP-
TeHTHBIMM, Ye€M C JMBEPreHTHBIMY KOMIIOHEHTaMy MBIII-
nenns (Bamyesa, benosa, 2011). Bo-BTOpbIX, camM MaTepuan
3a/jad KaK B JCCHIESOBaHMAX, CBSI3aHHBIX C ITOJCKAa3KOIi,
TaK U B MCCIENOBAHMAX MHKyOaIMu BooOIIe OKasbIBaeT-
Cs1 IPEVMYIIeCTBEHHO BepOanbHbIM. TaK, B YIIOMAHYTOM
BbIte MeTa-aHanuse Cuo u Opmepor (Sio, Ormerod, 2009)
B 79 nccnepoBanuax (u3 117 mpoaHalIu3upoBaHHBIX) UC-
IBITYEeMBIM IIpeJiIaTaIich 3a/jadl, IpeAIoaraiolye ome-
pupoBanue BepbanpubiM MatepuanoM (RAT, aHarpammsl,
pebychl, [UBepreHTHDIE 3a/ja4M U T. 1. ).

Takum 06pasoM, IMIIOTe3a O MPENMYIECTBE TBOpUe-
CKIUX JIIOfIell B YCTIOBUAX IpebABICHNA IOJCKA3KM HYX-
maeTcs B 601ee TIjaTenbHOI IpopaboTtke. Bo-mepBbix, BO3-
HMKaeT BOIIPOC, KaKasi MMEHHO CIIOCOOHOCTD, M3MepsieMas

npefyIaraeTcs pelnThb 3agady (1-it aTal, cTagus HOATOTOBKM), HOTOM
Aemaetcs (MM He [ie/laeTCsa) IepephiB B peineHny (CTafgus MHKybarmn),
a 3aTeM JIaeTCs BO3MOXXHOCTb BHOBb BEPHYTHCS K PELIEHNIO

3aaun (poBepKa 3¢ PeKTUBHOCTI NHKYOALMOHHOTO EPUOAA).

B 3aBMCUMOCTH OT LjeJIelt MCC/IEOBAHYIS, XaPAKTEPUCTIKY KK/JOTO

73 3TAMOB (AIUTENBHOCTD, TUI ¥ CTIO)KHOCTD 3a4a4 U T. 1.) BAPUPYIOTCS.

RAT, cBsi3aHa ¢ Ty4IIMM UCIIO/Ib30BaHNEM ITOfICKa30K: Kpe-
aTMBHOCTD VIV KOHBEPIeHTHBIN (BepOaTbHO-MHTEI/IEKTY-
anpHBIT) KoMIoHeHT? K cokameHmio, Mbl He BCTPETUIN
VICCTIE[IOBAHNII CBSA3Y MCIIONb30BaHMA MOJICKAa3KM C Kpea-
TUBHOCTBIO, B KOTOPBIX KOHTPOITUPOBA/ICS OBl MHTE/IEKT
UCIBITYeMBIX. BO-BTOpBIX, He AB/IAETCA M CBA3Db IIOKA3a-
teneit 1o RAT ¢ 3¢ eKTMBHOCTIO TOICKA3KM MOTATIbHO
crieruuuHOi? BO3MOXHO, IIPEUMYIECTBO CIOCOOHO-
creit, crosimux 3a RAT, cBsi3aHO ¢ BepbampHOM IPUPOLROIT
TeCTa, MOfICKA30K 1 3ajad U He Oy[eT BOCIPOU3BOGUTHCS
Ha pyroM MaTepuaje.

Llenplo HaIIero MCCIeNOBaHMA CTA/IO M3YYeHME BO-
Ipoca O TOM, KaKye CIOCOOHOCTM CBs3aHbI ¢ Gomee agh-
(eKTUBHBIM MCIIONb30BAHMEM IOACKA3KM 1 KAKOBBI
MeXaHU3MBbI 9TOII CBsI3U. BpUIN BRIIBIHYTHI f1Be OOII[11e TH-
HOTe3bl — IMIIOTe3a MOJAIbHOM CIIelDUIHOCTI Y TUIIO-
Te3a «YHUBEPCAIbHOI» CIIOCOOHOCTIL.

ITepBast runoTesa COCTOUT B TOM, YTO 3P PEKTHI MTOf-
CKa3KM SIB/SIIOTCSL MOJA/IbHO-CHENU(UIHBIMY, TO eCTb
s BepbampHBIX 3ama4 Hambonee 3Q(EKTUBHBIMU OKa-
XYTCs BepOabHble MOfCKA3KIL, 1 UX C HAMOOJIbIIIelT BEpo-
ATHOCTBIO OYIyT VCIIONB30BATh VMCIIBITYeMbIe C BBICOKVMM
BepbanpHbIMU criocobHOCTSIMU. U, Hao6opoT, s He-
BepbanbHbIX 3afau Hanbonee 3¢G(EKTUBHBIMU OKAXKYT-
cs1 HeBepOasIbHbIE TIOACKA3KY, U UX C HaUOOIBIIENl Bepo-
ATHOCTBIO OYyT MCIIONB30BATh MCIIBITYeMbIe C BBICOKVMM
HeBepOaIbHBIMIU CIIOCOOHOCTAMIL.

Bropas rumoresa cCOCTONT B IPEAIIONIOKEHNN, YTO MC-
HO/Ib30BaHME IIOACKA3KM 00eCHevnBaeTcsi e€fUHOI CIIo-
COOHOCTBIO, He 3aBUCAIIEN HU OT MOJAIBHOCTY 3afadl,
HI OT MOZIAJIbHOCTU CaMoOll IOficKasku. Hampumep, ag-
(eKTUBHOE MCIIO/NB30BaHME TOACKA30K (KaK MbI IIPeAIo-
JIaTajIi BbILIE) MOXKET HAOTIONATbCS Y UCHIBITYEMbIX C 60-
Jlee BBICOKMMM TBOpYeCKUMM criocobHocTAMu. C gpyroi
CTOPOHBI, II0 TaHHBIM HEKOTOPBIX MCCIeJOBaHMII Ha Ta-
KYI0 POJIb MOXXeT IIPeTeHI0BAaTh KPUCTA/IM30BaHHbII MH-
teiiekT (TaBpmmosa, Yimakos, 2012). Ilpenmomaraercs,
YTO KPUCTA/UIM30BAHHBIN MHTE/UIEKT obecrednBaeT ad-
(eKTUBHOE CTPYKTYpUpOBaHue MHPOpMALUY, 0O/Ierdaro-
Ijee JOCTYI K HeOOXOAVIMBIM B JAHHBIII MOMEHT 9/IeMeH-
TaM, 4TO SAB/IAETCA BeChbMa IIOIe3HBIM IIPY pelIeHNN 3a5ad
C ITIOJCKA3KOIA.

BLIIBMHYTBIC TUIIOTE3Bbl SABJIAIOTCS a/lIbTepHATVBHBI-
ML, TaK KaK KaXXfas 13 HUX IIPefcKasblBaeT 0COObIIT MaT-
TEPH B3aMMOCBSI3€il MEXAY CIOCOOHOCTAMU M WUCIOJb-
30BaHMeM IIOACKAa3KM B OSKCIICPYMEHTAX, IpPOBENCHHBIX
Ha Bep6a/bHOM 1 HeBepOaIbHOM MaTepuae.

JI/is1 mpoBepKy I'MIOTe3 HaMu ObUIM IIPOBEfEHBI ABA
9KCIIEPUMEHTa, aOCOMIOTHO UAEHTUYHbIE IO JU3AIHY, Off-
HAKO pas/Myalolyecs MOJATbHOCTbIO OCHOBHOI 3afIadll.
B mepBoM ciydae mcHonp3oBamach BepOajbHas AUBEp-
TeHTHas 3ajada Ha cocTaByenme cioB u3 cropa KMTHEMA -
TOI'PA®, Bo BTOpOM — HeBepbajbHast fUBEPreHTHAs 3a-
Tada Ha 3aBeplIeHMe Quryp.

ITpouenypa 060MX 3KCIEPUMEHTOB COCTOS/IA U3 TPeX
9TAIOoB: 1) pellleHNe OCHOBHOI 3afaduy; 2) MHKYOALMOH-
HBII1 ITepyof; 3) POfiO/DKEHe PelleHN A OCHOBHOI 3a/IadlL.

B xadecTBe He3aBMCHMMBIX IIEpEeMEHHBIX B KaKIOM
9KCIIepMMeHTe BapbUpOBaIach MOJAJIBHOCTb IOJCKa3-
KU1 — CJIOBO VIV PUCYHOK.
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3aBUCHMOIl IIepeMEHHOII B 00OMX I9KCIIEPUMEHTAX
OBIIO KOTIMYECTBO OTBETOB, COOTBETCTBYIOI[UX ITOJCKA3-
KaM, COCTaBJICHHBIX NPV IMOBTOPHOM peIIeHU OCHOBHOI
3amayn.

JIOTIOTHUTENIBHO M3MEPSIINCh YeThIpe BUAA CIIOCO6-
HOCTeIl UCIIBITYeMBIX: BepOajIbHBI 1 HeBepOaIbHBIN MH-
TeNJIEKT, BepbasbHas 11 HeBepOanbHast KPeaTNBHOCT.

Ecmn rumoresa o MopanbHOM  crnelMUYHOCTH
a¢dekTa MOCKA30K BEPHA, MBI IIPEAIIOIATaeM CIeHyIOIine
Ppes3y/IbTaThl:

1) Mooanvuass  cneyuguunocmy — noOCcKA30K:  a)
I7Is1 OCHOBHOIT BepOabHOII 3aaun (9KcmepumeHT 1) mox-
CKa3KM-C/IOBA OKaXyTCs 6oree 9¢(eKTUBHBIMIY, YeM TIOJ-
CKa3KM-KapTMHKY; 6) /151 OCHOBHOIT HeBepOaIbHOI 3aa-
un (9KCHEPUMEHT 2) — HaobOPOT, MOJCKA3KI-KAPTUHKA
OynyT 60onee 3¢ deKTUBHEL, YeM HOJCKA3KI-CTIOBA.

2) MooanvHas cneyuguUIHOCMYb cnocooHo-
cmeil N0 OMHOWEHUN K NOOCKA3Ke: UCIIONb30Ba-
HIMe TIO[CKA30K-CIOB OyHeT IOMOXUTENIbHO —CBsI3a-

HO C BepOaIbHBIMM CIOCOOHOCTSMH, a HCIOIb30BaHNUE
MOJICKa30K-KapTUHOK — C HeBePOATbHBIMIL

3) Modanvnas  cneyugduunocmv — cnocobHocmeri
no omuoulenuto x 3adaye: BepbanbHble crocobHoCcTH OY-
AYT KOppenupoBaTb GOMblle C UCIOIb30BAHMEM IIOfCKA-
30K B BepOa/IbHOII 3a/jaue (IKCIIEPUMEHT 1), 10 CPaBHEHUIO
C HeBepOaIbHOI (IKCIIEPUMEHT 2).

Ecnu rumoresa 06 «yHUBepCaIbHOI» CIIOCOOHOCTH
BEepHA, TO UCIIO/Ib30BaHIE MOJCKA30K B 9KCIEPUMEHTA/Ib-
HOVi TpyIIe 6y,ueT HEe3aBUCUMO OT MOJaTbHOCTM ITOJICKa3KM
U 3a/ja4y, HO ITOJIOXKMTE/IBHO CBSI3AHO C OJHOI CIIOCOOHO-
CTbI0 — KPE€aTUBHOCTbBIO M/IN Bep6aHbeIM VHTEIJIEKTOM
(Ansburg, Hill, 2003; Dominowski, Jenrick, 1972; Mednick
etal,, 1964; Mendelsohn, Griswold, 1964; Moss, 2002; Shaw,
Conway, 1990; IaBpuioBa, Yiakos, 2012).

JKcnepuMenT 1

Bri6opka

CT0 4yeTbIpe yYaIuXcsA MOCKOBCKMX KON (47 % IoHOMIN),
cpemHmit Bospact 14.9 yet (SD = 0.94). B rpymmy ¢ non-
CKa3KaMM-CJI0BaMM BOLIM 54 4ell0BeKa, B TPYIIY C IOf-
CKasKaMM-KapTuHKamMu — 50 4eioBex.

Crumyns1

B nmioTaXHOM MCCIeNoBaHMU CTYHEHTBl MOCKOBCKMX
By30B 1-4 xypcoB (N = 193) cocTaBnsamm cnoBa u3 Cio-
Ba KMHEMATOTIPA® B teuenne 20 MunyT (gBa 6710Ka,
12 u 8 MunyT). JIj1s1 MOfCKA30K MbI BBIOpAM CIOBA, KOTO-
pble B MIOTQKHOM UCCIIEIOBAHUY COCTAB/LAINCH OTHOCH -
TE/IbHO pefiKo (HVDKe MeMaHbl YaCTOTHI JJI BCEX COCTaB-
neHHbIX c710B). COOTBETCTByIOI[ME UM KAPTUHKM ObUIM
IPOBEpPEHbl Ha 3KBMBAJIECHTHOCTb CIOBAM-IIOJCKA3KaM.
Iy 5TOr0 MBI ITOKa3a/Iy KapTHHKY dKcrepTaM (N =7) n1o-
IPOCIIN UX Ha3BaTh TO, YTO OHU BUAAT. B uccienosanue
BOLIIN KapPTUHKMU, KOTOPbIe ObUIM Ha3BaHbI CTIOBOM-TIOJ-
CKAa3KOIf mAThI0 Mnu 6osee sKCIepTaMut. [JOIOTHUTEIBHO
6p1n TORO6paHbl (POHOBBIE KAPTUHKU U COOTBETCTBYIO-
I[}ie UM C/I0BA, KOTOPbIE Helb3si ObIIO COCTABUTH U3 CTI0BA

2C HOHpaBKOf/'I Ha KOJIM4YE€CTBO pemeHmﬁ[-noucxasoK Ha IIEPBOM 3TaIlle.
HOHPO6HOCTI/I CM. HIDKE B OIIMICAaHUM SKCIIEPVIMEHTOB.

PucyHok 1. KapTuHka-nogckaska anst uHky6aLoHHOro
nepuopa (komap).

KMHEMATOI'PA®. Kaxkgblit CTUMYII IPEACTABIIAN COO0IT
IBOIHOE M300paXKeHNe OTHOTO U TOTO K€ 00'bEKTa, OHO
13 KOTOPBIX ObIIO TiepeBepHyTO (MM Tapy C/IOB, B OFHOM
13 KOTOPBIX OblTa 3aMeHeHa 6ykBa). Ha pucynke 1 mpuse-
leH IpyuMep KapTUHKM-TIOACKa3KK. Beero B mHKy6anmoH-
HOIT 3amade ObUIO 38 CTUMY/IOB, 12 U3 KOTOPBIX AB/IANUCH
nogckaskamy. CIMCKY CTUMYIOB ObIIV OPraHM30BAHBI Ta-
KM 06pasoM, ITO IIeCTh MOACKAa30K BCTPEYAINCh CPER
nepBbIX 12 CTUMY/OB, a IPyIrue MECThb MOJCKa30K — cpe-
Iy mocmegHyx 12 ctumyinos. C1oBa NpefbABIAIICE B TOM
Ke MOPAJKeE, YTO ¥ COOTBETCTBYIOIE KapTUHKM. [TomHbIi1
CIIMCOK CTIOB-TIOACKA30K CM. B TIPWIOKeHMH, Tabmuia 1.

IIpouenypa

IlepBbit 3Tam: OCHOBHAA 3afiada. VICIIBITYyeMbIX MPOCKIN
cocTaBUTh C/oBa 13 6ykB ammHHOro cnosa (KMMHEMA-
TOTI'PA®). CrioBa JO/KHBI ObIIM OBITH U3 IATH U 6ojiee
OyKB, HapMIjaTe/lbHbIE CYLECTBUTE/IbHbIE B MMEHUTENIb-
HOM IIafieXe, efUHCTBeHHOM urcie. Kaxpmas 6ykBa Mor-
ja OBITH MCIIONB30BaHA CTONBKO Pas, CKOJBKO OHA CO-
TEep>KUTCA B OCHOBHOM crioBe. Ha BhIlTONTHEeHMe 3afaHuA
Ha 9TOM JTaIle ]aBajloch 8 MUHYT. B MHCTpyKIu roBopu-
JIOCh, YTO 3a OTBENEHHOE BPEMs MOXXHO COCTaBUTH OKO-
70 40 c/10B, U MpeIarazoch MOCTapaTbCsa COCTaBUTDH KaK
MO>XKHO 60sIblite. DTa U MOC/IERYIOLIMe YaCTI SKCIIEPYIMEH-
TaJIbHOV IIPOLeJypbl MPOBOANU/INCH Ha KOMIIPIOTEDPE, C I10-
Mo1bio mporpaMmel E-Run 2.0.

Bropoit sTam: I/[HKy6aLU/IOHHa}I 3afaga. Ha skpa-
He IpefbABLAIACh Iapbl c1oB (wmm KaptuHok). C of-
HOIT CTOPOHBI OBIIO HOPMa/IbHOE CTIOBO (WM KapTUHKA),
a C IpYroil — «HeIpaBIWIbHOE CTI0BO» (WM IlepeBepHY-
Tasg KapTuHKa). OT WUCOBITyeMBIX TPeOOBAIOCh HAXKU-
MaTh Ha KnaBuiny 1 win 0, B 3aBUCUMOCTHI OT TOrO, C Ka-
KOJ CTOPOHBI HAXOAWMJICA MCKaXeHHBbIN cTuMyn. Kaxpas
npo6a HaYMHAJIACh C IpeNbABIeHN PUKCAIIIOHHOTO Kpe-
cTa Ha 1000 Mc, 3aTeM IpegbABILANCA CTUMYI (ITapa C/I0B
WIN Iapa KapTUHOK) IO OTBeTa McIbITyeMoro. [lepen oc-
HOBHOJ cepyel NJla TPEHUPOBOYHAA U3 YEThIPEX CTUMY-
JIOB, B XOfle KOTOPOI1 laBajlach 0OpaTHasA CBA3b O IIPaBU/Ib-
HOCTM OTBeTa. B cymMe mepephiB B pelIeHMM OCHOBHOM
3a/lauyM JIIWICSA OKOJIO 5 MMHYT, U3 KOTOPBIX HENOCpe[-
CTBEHHO pellleHNe MHKYOAIOHHOIT 3aja4l 3aHIMAJIO I10-
pAnKa 2 MUHYT.

Tpetuit aTam: Mpofo/KeHNe pelleHNns OCHOBHOII 3a-
ma4y. VICIbITyeMbIM BHOBbB IIP€Marajiocb BEPHYTbCA
K IIepBOMY 3aJJaHMIO M IPUJyMaTb HOBbIE C/IOBAa U3 CIIO-
Ba KMHEMATOI'PA®, moMumMo TeX, 4TO OHM IIpHUyMa-
7ML B TIEPBBIN pa3. B MHCTpyKLIMM roBOpMIOCh, 4TO BCETO
TaKUX CJI0OB MOXKHO cOCTaBuThb 6omee 140 (4To coOTBET-
cTByeT McTVHe). Ha BpIno/HeHe 3ajaHA CHOBA JaBaIoch
8 MUHYT.

Poccuincknii >xypHan KOrHUTUBHON HayKu

ceHTa6pb 2015, ToM 2, Ne 2-3

www.cogjournal.ru

55


http://www.cogjournal.ru/
http://www.cogjournal.ru/

EkaTtepuHa Banyesa, EkatepuHa Jlantesa

Vicnonb3oBaHmne Nogckasok npu peweHnn 3aga4y

TecThI CIOCOOHOCTENT

Bepbanvuviti  unmennexm: pycckas Bepcus BepOaib-
Hoi 1Kanbl Tecta P. AmTxayspa (obmas ocBemoOMIIEH-
HOCTb, BepOajibHble aHAIOrnu 1 06001IeHNe, B aJalITalNN
E.A. BanyeBoii, mokasaTenu HaJeXXHOCTM METOAMK cM. Ba-
nyeBa, YmakoB, 2010); TecT oTpaneHHBIX acCOIMAIVIA
C. MepgHuka, B KOTOPOM HY>KHO K TPOJIKe C/IOB IOZ06paTh
JeTBepTOe, KOTOpOoe 00pasyeT YCTOMUMBBIE CIOBOCOYE-
TaHMA C KaXABIM U3 TpexX (B agmanTauuu E.A. Bamyeoit
u J1.B. YmmakoBa, mokasaTenm HaJe>KHOCTU MeTOIUK cM. Ba-
nyeBa, Yurakos, 2010); Bepbanvras kpeamusrocmy: «Heo-
ObI9HOE MCIIONb30BaHMe npeameTar» k. [mndoppa (Ase-
puHa, llle6maHoBa, 1996) (mpegMeThI CIMYKa U CKPENKa, 5
MuHyT Ha npenmet); «IlocnencrBua» E.II. ToppaHca, rae
Tpe60BaIOCh IPUAYMATh KaK MOXXHO OO/IbIIe BO3MOXXHBIX
TOCTIEAICTBUIT IJIs1 KaKOro-nubo M3MEHEHMsI B MMpe, Ha-
npumep, «Eciy 651 Bce moan pasoM pasyduanch 4nUTaTb
u mucarb». Hesepbanvnas kpeamueHocmv: PUCyHOUHBII
tect TBOp4yeckoro Meitenust K. Ypbana (Urban, Jellen,
1996). Hesepbanvuuviii unmennekm: IIpofBUHYyTHIE MPO-
rpeccuBHble MaTpuibl PaBena (Pasen, 2002).

PesynbraThl

V3 aHaimmsa ObUIM MCK/IIOYEHBl [NaHHBIE UCIIBITYE-
MbIX, IIOKa3aBIIMX CpPE€JHIOI0 TOYHOCTb B I/IHKy6a].U/I-
OHHOIl 3ajjlade MeHee .75 (#Ba dYeloBeKa M3 TPYIIIBI
C TIOJCKa3KaMII-CTIOBAMH).

He 65110 06Hapy>XeHO 3HAUMMBIX Pas/IUdMil TI0 IIO-
KasaTe/lsAM TeCTOB CIOCOOHOCTEN, TaKXe 10 KOMIUIEKC-
HBIM 3HAYeHISIM BepOanbHOTO MHTE/IEKTA 1 BepOaTbHOIl
KpeaTMBHOCTM (CpefHee z-3HAUYeHUI IO COOTBETCTBYIO-
M TeCTaM) MEXHAY TPYIIION, IOMyYMBIIell TOACKa3KN-
C7I0Ba U TPYIIIION C MOACKa3KaMM-KapTUHKAMIU, YTO [IO3BO-
JI1€T TOBOPUTH 06 9KBMBAJIECHTHOCTU MCCIIENYEMBIX I'PDYIIIL
(cm. Tabmumy 1).

VHpekc ncnonb3oBaHysA MOACKa3KM Ha TPETbeM JTalle
OBUI TOACYNTAH 110 POpMYIIE:

Wupexc nopckasku = [Topckasku_3 / (Bce_nopckasku — ITopckaskm_1),

roe «Ilomckasky_3» — 3TO KOMMYECTBO COCTaBJIEHHBIX
«ITOICKa30K» Ha TpeTbeM aTare, «Bce_mopckaskm» — 06-
Iee KOJIMYECTBO IMOJCKA30K, a «Ilomckasku_1» — 3TO KO-
JIMYECTBO «IIOJCKA30K», CIy4allHO COCTABJIEHHBIX Ha IIep-
BOM 9Tarle.

407 CnoBa

MpoueHT

.20 . 40

WHpekc noackasku

a)

Ha pucyHke 2 moKa3aHbl TMCTOTPAaMMBI MHAEKCA IIOf -
CKa3KM 10 TPYIIIaM.

B Tabmuue 2 mpencTaBieHBl HelapaMeTPUYECKie
oIyMcaTebHbIe CTATUCTUKY (MefjiaHa I MEeKKBApTUJIbHBIN
pasMax) MHJEKCa JCIOMb30BaHNA IMOACKAa3KM B TPYIIIax
C OACKa3KaMII-C/IOBaMM U TIOfICKa3KaMM-KapTUHKAMI.

Ta6nuua 1. CpefHue n cTaHAAPTHbIE OTKJIOHEHUS
(B ckobkax) gnsi nokasarenei no Tectam
Ccrnoco6HoCTeln B akcnepumeHTe 1

CnocobHocTb  MeTtoamka CnoBa KapTuHkun

Bepbanbhas Wkana a4 5 (14.7)  29.4 (10.5)
Bepbanbhbin  AMTxayapa
NHTENNEKT

TectoTaaneHHb 45 458 121 (5.3)

accoumaumii

. [NpoasuHyTble

AR MPOrpeccrBHbIe 18.1 (7.4) 16.5 (6.7)
NHTENNEKT

MaTpuiLbl PaseHa

Heobbl4HOE
BepbaribHas CMONb30BaHe 2310.9  226(10.3
KpeaTVBHOCTb

[NocnencTeust 8.1 (4.4) 7.8 (6.0)
Hesepbaneran o yi6aua 104 (700 9868
KpeaTnBHOCTb
Ta6bnuua 2. HenapameTpuyeckue onucaresibHble CTaTUCTUKKN

UHOEeKca NCcnoJjib3oBaHUA NOACKa3KM B rpynnax
C pa3HbiM TUNOM NOACKA30K

Crnosa  KapTuHku
Bce Megauaqa 0.08 0.00
MOACKA3KM  MexxKBapTUIIbHbIN pasMax 0.17 0.09
Mogckaskm — Menvara 0.08 0.00
B Ha4ane MeXKKBapTUbHBIN pazmax 0.19 0.17
Moackaskn MedvaHa 0.00 0.00
B KOHLIE MeXKKBapTUbHBIN PazMax 0.17 0.09

Pacuer Bcex mpefcTaBlIeHHBIX HIDKE KOPPENALui
CIOCOGHOCTEN € MHAEKCOM MOACKAasKM IIPOM3BORIICH
IIpU KOHTPOJIe OOIero KOMMYecTBa CI0B, COCTABIEHHBIX
Ha TpeTbeM 3Taie (6ernocTs), MOCKOMbKY 6ermocTs Io-
JIOKUTENIBHO KOPpeNupyeT ¢ 0OOMMU IOKa3aTemsiMu —
¥ C MCIIO/Ib30BAaHEM IIOfICKA30K, 11 CO CIIOCOOHOCTIMIL

607 KapTuHkn

407

307

MpoueHT

o
.00 .05 10 15 .20 25 .30

MHpekc noackasku

0)

PucyHok 2. PacnpepeneHue nHaekca nogckaskuy no rpynnam: a) noackasku-cnosa, 6) nogckasku-KapTUHKK.
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IIposepxa eunomesvt 0 MoOAnbHOL cneyuduuHoCMU
nodckasku. ITIOfCKasKU-CIOBA MCIONMB30OBAIUCh WAllle,
yeM IOJCKa3KM-KapTMHKM (1o Kpurepmio ManHa-Yurt-
Hu: U=1060, p=.048, Z=-1.978). B aTOM U HanbHelieM
CTaTUCTUYECKMX TECTAX C MCIOIb30BAHMEM MH/EKCA-TION-
CKa3KM Mbl VCIO/IB30BAIM HelapaMeTpUIecKiie MeTOMBI
CpaBHEHM:A IPYIII U HeIapaMeTpuyeckre KoaduiyeH-
TBI KOPPETALUY, IOCKOIbKY pacIpefe/ieHie NHeKca Mof-
CKa3KM Ja/IeKO OT HOPMaJIbHOTO.

Takum o06pa3oM, rumoresa O MOJAIBHON CIIEIl-
UPUIHOCTU TOACKA3KM B BepOATbHOM 9KCIEPUMEHTe
HOATBEPAUIACD.

IIposepxa eunomesvt 0 MoOAnvHOL cneyuduuHoCmU
cnocobHocmeii no omuowenuto k noockaske. Koppemsaun
CITOCOOHOCTEI! C UCIIO/IB30BAHMEM IIOACKA30K B [BYX IPYII-
nax (MoJCKa3Ky-CIoBa U MOACKa3KM-KapTUHKM) IPefiCTaB-
nieHsl B Tabnuie 3. COrmacHo TUITOTE3e O MOJA/IbHOI CIIeL]-
UGUIHOCTH CIIOCOOHOCTEIN 10 OTHOLIEHUIO K IIOICKa3Ke,
MBI OXUJA/IN IONYyINTh 3HAYMMbIE KOPPE/ISILINU UCIIONb-
30BaHNs MOJICKA30K-C/IOB C BepOabHBIMU CIOCOOHOCTSI-
M, a IOJCKa30K-KapTUHOK — C HeBepOanpHbMu. OfHAKO
TUIIOTe3a He MOATBePAUIACh: He ObIIO 06HAPYKEHO 3HAUM-
MBIX CBsi3eil MHAEKCA MOCKA30K-C/I0B M MOJCKa30K-Kap-
TUHOK C COOTBETCTBYIOLIMMI CIIOCOOHOCTSIMUL.

IIposepxa eunomesvt 0 M0OAnbHOL cneyuduuHoCMU
cnocobHocmeii no omHouweHur K 3adaye. s MpoBepKu
JAQHHOJI TUIIOTE3bl MBI OOBEIMHIIN [Be TPYIIIbl UCIIBITY-
eMbIX (C IOACKasKaMy-CIOBaMM U IMOfCKAa3KaMU-KapTUH-
KaMu), IpeABapUTEIbHO IIepeBefsl MHIEKCHI MOCKA3KM
B KQXXJOV TPYIIE B Z-OLIEHKM. BBl mocYmTaHbl Koppe-
JIALUY CIIOCOOHOCTEN ¢ MHAEKCOM IOACKA3KM I 06b-
eqyHeHHON rpymmnbl. COIVIACHO TIMIIOTe3€ O MOJAIbHON
CrierupUIHOCTH CIIOCOOHOCTEl, MBI OXMAAIU IIOTIY-
YUTh 3HAYMMBbIE KOPPE/IALUM MHAEKCA MOfCKA3KU C Bep-
Oa/IbHBIMY CIIOCOOHOCTAMU (MHTE/UIEKTOM ¥ KPEeaTHBHO-
crbi0). OHAKO MBI He 06Hapy>1<1/m1/1 HIU OJHOV 3HAYMIMOM
KOPPeTsLUIL.

IIposepxa eunome3svt 00 yHu8epcanvHoti cCHOCOOHOCMU,
CBS3aHHOTL ¢ UChONb308aHuem nodckasok. COITIacHO HaH-
HOIT TUIIOTe3e, MBI OXXMAAIN TONYyYNTb 3HAYMMbIE CBA3K
MEXJY UCIO/Ib30BAHMEM MOfICKA30K U OfHNM THUIIOM CIIO-
cobHOCTelT — BepOaIbHBIM MHTE/UIEKTOM VMM KPEaTHBHO-
CTBI0. MBI O6HAPYXWIN, YTO KOppemnsiuusi BepbHaabHOro
MHTE/IEKTa C MHIEKCOM IOfICKa30K-KapTNHOK HOCTUIAeT

Ta6nuua 3. Koppensaumm cnoco6HOCTEN C MUHAEKCOM Nog-
CKa3Ku B 3KCMepuUMeHTanbHbIX rpynnax

Cnosa KapTuHkun
g g g <
g2 8o § 2 g g
¢ @ v 0 ¥ © x =
Sz g3 g3 28
g T g < oI o X
C o Cm Cao E oo
BepbaibHbin — 169 092 073 .292*
VHTENNeKT
HesepbanbHbi 108 029 —.204 -.150
VHTENNeKT
BepbanbHas _ 070 —.049 — 111 152
KpeaTVBHOCTb
HesepbanbHan 077 027 -.338* -.165
KpeaTVBHOCTb
*p<.05

3HAYMMOCTH [T TTOJCKA30K, JAHHBIX B KOHIlE BBIIOTHE-
HUA MHKy6auM0HH0171 3agaun (r = .292, p = .042, g Bcex
HOJCKa30K-KapTUHOK r = .215, p = .138). HeBepbanpHas
KPeaTMBHOCTD [TOKa3aa OTPULIATENIBHYIO CBsI3b C 3¢ dek-
TOM TIOACKAa30K-KapTHHOK (r = —.33, p = .025), ocobeHHO
IS TOICKA30K B Havajte (r = —.338, p = .022). Takum obpa-
30M, TUIIOTE3a O €NMHON CIIOCOOHOCTU TAK)Ke He HaXOMUT
HOATBEPXKACHMSL.

Takum 06pa3oM, B 9KCHeprMeHTe 1 MBI HALUIM Ya-
CTUYHOE MOATBEPXKJEeHNE TIEPBOJ TUIIOTE3bI O MOJATbHON
crrennUIHOCTH MTOICKA30K: TOJCKA3KII-CTIOBA MCIIOIb30-
BaJIVCh IIPY IOBTOPHOM peIIeHNY UCIBITYeMBIMM Yalle,
YeM MOJICKa3KU-KapTUHKU. BTopas M TpeTbs IMIIOTE3bI
He NOATBEPAMINCh. Bo-mepBbix, He ObUIO OOHAPY>KEHO
3HAUMMBIX KOPPeJALMII VICIIONb30BAaHUsA MOJCKa30K-C/IOB
¢ BepOaZbHBIMU CIIOCOGHOCTSAMM, a IOJCKA30K-KapTH-
HOK — C HeBepOabHbIMI. BO-BTOPBIX, MBI He OOHAPYXM-
1M CBsi3elt BepbambHbIX CIOCOOHOCTEN ¢ 060061 HHBIM I10-
Ka3aTeJleM MCIO/Mb30BaHMS MTOACKA3KY IPY 00befHEHNN
ABYX TPYII MUCHBITyeMbIX. IMII0Te3a 00 yHMBepCalbHOI
CIIOCOOHOCTHM, CBSA3aHHOM C MCIONIb30BaHMEM IOICKA30K,
TaK)Ke He Halll/la SMIIVPUYECKOTO MOATBEpXKAeH M. B To e
BpeMsl MCIIONb30BaHMe MOACKA30K-KapTUHOK (0cO06eHHO,
IpeLbsIB/IEHHBIX B KOHI[E) ITOJIOKUTENIbHO KOPPEIMPOBAJIO
¢ BepbOa/IbHBIM MHTE/UIEKTOM MCIIBITYEMBbIX.

JKCIIepUMEHT 2

Bri6opka

CTyzmeHTBI MOCKOBCKIUX BY30B (N = 67, 3 Hux 22 % 1oHO-
mn), cpegamit Bospact 20 set (SD = 1.4). B rpynmy ¢ non-
CKa3KaMM-CII0BaMM BOLIK 32 4ell0BEKa, B TPYIIILY C IIOf-
CKa3KaMM-KapTUHKaMM — 35 4eloBexK.

Crumyns1

B kauecTBe C/1OB-TIOfCKa30K OBUT IOKOOPAH CITMCOK CIIOB
u3 1Aty u 6omee 6YKB, 0603HAYAOMINX TIPELMETHI, CO-
JepKaliye B IIPOTOTUINYECKOM MU300POKEHUM KPYT.
Tyl IpOBepKM Hanuumsi Kpyra B M300paXkKeHUsIX TPYIIILy
U3 CeMU 3KCIEPTOB (CTY[EHThI CTAPIINX KYypPCOB U JIOAN
C BBICIIMM 06pa3oBaHueM) IPOCIIN HapUCOBATh IIpefMe-
ThI, 0003HAYeHHBIE C/IOBAMU-CTUMYNTaMu. Boim oTobpa-
HBI Te C/I0Ba, KAPTUHKMU [JIs1 KOTOPBIX COflEpPXKaN KPyru
He MeHee, YeM B IIITH CIy4asx. 3aTeM K 9TVM CIoBaM Oblin
Hof0OpaHbl KAPTUHKM B MPOCTOM TpaduueckoM CTHMIIe,
usobpaxkaromue 3TH IpeaMeTsl (CM. pucyHOK 3). Bcero

L

D 1¢

PucyHok 3. Mpumep KapTuHKN Ans MHKY6aumoHHOro 3afaHuns
B 3KCNepuMeHTe 2 (6yANIIbHUK).
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IV TIOACKA30K OBIIO 0TOOpaHO 12 map CI0B-KapTHUHOK,
HO [IBe 13 HMX ObIIM BIIOCTIEHCTBUM UCK/TIOUEHbI 13 aHAIN-
3a, TaK KaK B OJHOM CJIy4ae CI0BO (IIapyK) ABJIAIOCH OC-
HOBOIJ JyI1 Pa3HBIX BapMaHTOB KaPTVMHOK (eIOYHBII/BO3-
LYIIHbIIT), @ B [PYTOM CIy4ae KapTHHKA (17106YyC) sAB/sIIach
OCHOBOII /I CO3[aHUA HECKOJbKUX Pa3IMYHBIX PUCYH-
KOB (Kak I7o6yca, Tak 1 maset). Kpome toro, 6p110 ogo-
6paHO 26 HeMTPA/JbHBIX CTUMY/IOB, He COEPXKALINX U30-
OpaxkeHns: Kpyra. Bcero B MHKybaLnOHHOI 3afade 6bUTO
38 cTuMynoB, u3 KOTOpBIX 10 ABIANNCH IOACKa3KaMu.
KapTuHKM IpebABIANUCH B TOM e MOPSIAKe, YTO I CII0-
Ba. [IoNMHbBI CNMCOK C/IOB-TIOACKA30K CM. B TIPUTIOXKEHNH,
Tabmmna 2.

IIpouenypa

IlepBbiii oTam: OCHOBHasA 3ajava. VICIBITyeMbIM IIpef-
JIaTajioch PUCOBATh KApTMHKM Ha OCHOBE HE3aKOHYEH-
HBIX QUIYP — OKPYXXHOCTeNl Amamerpa 2 CM, PacIono-
JKEHHBIX Ha 06enx cTopoHax mucTa A4 ceTkoit 4 X 5, Bcero
6p10 40 okpyxkHOCTeil. Ha pucoBaHme faBanoch 8 mu-
HyT. VIHCTpyKUuA NIpu3bIBajga MUCIBITYEMBIX MCIOIb30O-
BaTh KaK MOXXHO OOJIbIIIe OKPY>KHOCTENL, U B Hell yIIOMIHA-
JI0Ch, ITO 33 OTBETEHHOE BPeMsI MOXXHO HapucOBaTh Hoyee
30 MHTEpECHDBIX KAPTUHOK.

Bropoit sTam: I/IHKy6aLU/[0HHaH 3agava. IlomHOCTBIO
HOBTOPsIET MPOLEAYPY MHKYOALMOHHOM 3a4ady B 9KCIIe-
pumenTe 1.

Tpetnit sTam: NpomO/DKEHNME pellleHNus OCHOBHOI
3ajaun. VIcnpITyeMbIM BHOBb IIPEJIarajioch BEPHYTb-
Cs K NEePBOMY 3aJJAaHMIO ¥ HapMCOBAaTb HOBble KapTUHKN
Ha OCHOBE He3aKOHYeHHBIX (puryp (Ha Takux >xe 61aHKax,
KaK Ha IIepBOM 3Talle), IOMMMO TeX, YTO OHM IPUAYMaIN
B IIepBbBI pa3. Ha BbINonHeHMe 3ajaHuA CHOBA [aBajloCh
8 MUHYT.

TecThI CIOCOOHOCTEIT

TecTbl CIIOCOOHOCTEN Te >Ke, YTO U B IKCIEpUMEHTE 1,
3a MCK/IIOYEHMEM TOTO, YTO [ M3MepeHus BepOaIbHOI
KPeaTMBHOCTY WMCIIONb30BAJICA TONMBKO TecT «Heobpranoe
JCIIONIb30BaHMe», HO He TecT «IlocmencTBus».

Pesynbrarbl

ITo pesynpraTaM pelleHNs MHKyOALMOHHON 3afauu BCe
JCTIBITyeMble IOKa3aay TOYHOCTh peakumii Boimie 89 %,
[I03TOMY BC€ OHM OBUIN BK/TIOUEHbI B AHAJINS.

Ta6nuua 4. CpepHue u cTaHAAPTHbIE OTKJIOHEHUS!
(B ckobKax) AnsA nokasarenein no Tectam
CNoco6HOCTEN B 9KCNEPUMEHTE 2

CnocobHocTb MeTtoanka Cnosa KapTuHkun
BepbanbHas
. Likana 39.5 (9.8) 40.7 (9.2)
BepbanbHbiii AmTxayapa
NHTENNEKT T
CCT OTAANGHHEIX g1 5.3)  9.2(4.8)
accoumaumn
. [popsuHyTbIE
Hezzolbahls il MPOrpPeccrBHblE 22.9 (6.2) 22.6 (56.2)
WNHTENNEKT
mMaTpuubl PaseHa
BepbanbHasi Heobbl4HoE 1C- 113 (4.2) 133 (5.8)
KpeaTnBHOCTb nonb3oBaHve
RSB s 31.2(10.2) 29.7 (11.8)
KpeaTnBHOCTb
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6) MHpekc noackasku

PucyHok 4. PacnpepeneHue nHgekca nogckasku no rpynnam:
a) NOOCKasKM-croBa, 6) NoACcCKa3Kn-KapTUHKMN.

He 65010 06Hapy>keHO 3HAUYMMBIX Pas/IN4Uil IO II0-
Kas3aTe/sIM TECTOB CIOCOGHOCTENL, a TAK)Ke 110 KOMITIEKC-
HBIM 3HaYeHMSAM BepOaNTbPHOTO WHTE/UIEKTa (CpenHee
Z-3Ha4eHMII [0 COOTBETCTBYIOLVIM TECTAM) MEXHY IPYII-
Imamm, HOHY‘II/IBIHI/[MI/I IIO[ICKAa3KM-CI0BA U IIOACKAa3KM-Kap-
THHKH (CM. Tabnuiy 4).

VIHfIeKC MCIIONb30BaHNS TIOfCKA3KY Ha TPEThEM 9Ta-
me ObUI HOACYNTAH 110 PopMyrie U3 aKcIepuMeHTa 1. Pac-
Hpefene e NHIEKCa TIOCKa3KI OTPKEHO Ha PUCYHKE 4.

B Tabimie 5 mNpefcTaBlIeHBl HellapaMeTpudecKie
OIINCAaTEC/IbHbIC CTATUCTUKIN (MeIU/IaHa n Me)KKBapTI/UIbeH?I
pasMax) MH[EKca MCIIONb30BaHMs MOJCKAa3KM B IPYIIIAX
C TIOfICKa3KaMM-C/IOBaMI U [OACKa3KaMy-KapTUHKaMIL.

Pacuer Bcex mNpefcTaBIeHHBIX HIDKE KOPPenALuit
CIIOCOOHOCTEN C VHJIEKCOM TIOfCKasKM IPOM3BOAMIICS
py KOHTpoe 6erocTyt (KOMMIecTBO HAPUCOBAHHBIX MC-
IBITYeMBIM KapTHHOK), TaK KaK G€I/IoCTb IO/IOKUTENBHO
KOppenupoBaa Kak C MCIIONb30BaHMEM IIOACKA30K, TaK
nco CHOC06HOCTHMI/I I/ICHbITyeMbIX.

IIposepxa eunomesvr 0 M00AnvHOU cneyudPuuHOCHU
nodckasky. 3HAUMMBIX PasIUMYMil IO YacCTOTE MCIIONb-
30BaHMA MEXAY MOJCKa3sKaMU-CTIOBaMU M IOACKa3Ka-
MM-KapTUHKaMu o6Hapy>xeHoO He 6b110. Takum obpasom,
TUIIOTE3a O MOJAIBHON CIel(UIHOCTY TOfCKA3KM B He-
Bep6aIbHOM 9KCIIEpUMEHTE He IOATBEPANIAC.

IIposepxa eunomesvi 0 MOOANbHOL CHEUUPUUHO-
cmu cnocobHocmeii no omuouwienuto k nodckaske. Kop-
penALuK CIOCOOHOCTel C MCIIONb30BAHMEM IIOJCKA30K
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Ta6nuua 5. HenapameTtpuyeckue onucaresibHble CTaTUCTUKKN
MHAEKCA UCMONb30BaHMA NOACKA3KU B rpynnax
C pa3sHbIM TUMNOM NMOACKa30K

CnoBa KapTuHkm
Menomana 0.13 0.11
Bce nmogckasku o
o MeXKKBaPTUBHBIN 0.31 0.20
pasmax
Menmana 0.00 0.20
[Noackaskum 5
B Hayane MexXKBapTUIIbHbI 0.33 0.20
pa3max
IMoackasku Mepnvara 0.10 0.00
B RCIHYE 0.31 0.25

B IBYX I'pymInax (IOfCKa3KU-C/IOBA U MOACKa3KU-KapTUH-
KI) IpefcTaBiensl B Tabmuie 6. COrmacHO IMIoTe3e 0 Mo-
Ia/IbHOI CIENUPUIHOCTU CIOCOGHOCTEN IO OTHOIIEHMUIO
K IIOfiCKa3Ke, Mbl OXXMJalu MOTY4YUTh 3HAUMMBIE KOppe-
JISIIMY UCTIONB30BAHMSI MTOACKA30K-C/IOB C BepOanbHBIMU
CIIOCOGHOCTSIMI, a TIO[CKAa30K-KapTUHOK — C HeBepOayib-
HbIMu. OFHAKO, KaK I B CTydae BepOabHOTO 9KCIIePUMEH-
Ta, TUIOTe3a He IOATBEPAWIACh: He OBUIO OOHAPY>KEHO
3HAYMMBIX CBA3€ll MHIEKCa IIOCKA30K-CI0B CO CIIOCOOHO-
CTAMM COOTBETCTBYIOLIEl MOJJa/IbHOCTIL.

Ilposepxa eunomesvt 0 M0OANLHOU CHEUUPUUHOCHIU
cnocobHocmeil no omHowleHur0 x 3adaue. [lis mpoBep-
KI1 IaHHOJ TUIIOTe3bl Mbl IIPOfeIaNu NPOLEeRypy, aHaIO-
TUYHYIO TOI, 4TO OblIa CfenaHa Ajisi BepOaIbHOTO 9KC-
HnepuMeHTa. MBI 00beIMHUIN [BE TPYIIBI UCIBITYEMBIX
(c mopckaskaMm-CclIOBaMM ¥ TOJCKa3KaMM-KapTUHKaMIU),
IpeBapUTeIbHO IepeBefd MHAEKChl MOACKA3KM B KaX-
TOJ TPyIIIe B Z-OLEHKN. BbIny mocumTaHbl KOppenanuu
CIIOCOOHOCTEN C MHIEKCOM ITOJCKA3KY /I 0ObeqIHEHHOI
rpymnsl. COrIacHO TUIIOTe3€ O MOAA/IBHOI CIenupUIHO-
CTU CIIOCOOHOCTel, Mbl OXMAQIU IHOMYIUTh 3HAUMMBIE
KOPPEALUY MHIEKCA MTOCKA3KM C HEBepOATbHBIMU CITO-
CoOHOCTAMM (MHTE/UIEKTOM U KpeaTBHOCTHIO). OmHAKO
MBI He OOGHAPYXXW/IM HU OFHOI 3HAYMMOI KOPPETISIIIIA.

IIposepxa eunomesvt 06 yHusepcanvHoli cnocobHo-
cmu, C8A3aHHOLL C UCNONb308aHUEeM NOOCKA30K. Tak ske Kak
U B Bep6aIbHOM 9KCIIEPUMEHTE, Mbl 0OHAPY>KIUIIN, ITO VIC-
MO/Ib30BaHNeE MOJCKa30K-KapTUHOK, JaHHBIX B KOHIIE MH-
KyOaI[MOHHOI 3ajauy, MOIOKUTEbHO CBS3aHO C Bep-
6ampHbIM MHTeIEKTOM (r = .356, p = .039, A1t Bcex
IIO[ICKa30K-KapTUHOK 1 = .202, p = .25). CBasu KpeaTuBHO-
CTH C UCIIOIb30BAHMEM MOLICKAa30K OOHAPY>KEHO He ObUIO.

Takum 06pa3oM, B OT/IMYME OT IKCIIEpUMMEHTA 1,
HU OfIMH U3 TUIIOB IIOACKAa30K He IOMY4YMI IpenMylle-
CTBa 10 CPAaBHEHNIO C TIOfICKa3KaMy APYToi MOLJa/IbHOCTH,
YTO CBUJIETENbCTBYET NPOTUB II€PBOJ TMIIOTE3BI O MO-
IDambHOM cHelMUYHOCTU IIOfCKasoK. Jlcmonb3oBaHue
TIOfICKa30K-C/IOB CHOBa He [TOKAa3aJjI0 CBsi3elt C BepOabHbI-
MU, & IO[ICKa30K-KapTUHOK — C HeBepOATbHBIMM CITOCO0-
HOCTAMU. DTU JaHHBbIE TOBOPAT IPOTUB TUIIOTE3BI O MO-
IaTbHOM CHENUPUIHOCTI CIOCOOHOCTEN 10 OTHOIIEHMIO
K TIOficKa3Kke. Takyke He MOATBEPAMIACh U TUIIOTE3a O MO-
IaTbHOM CHENUPUIHOCTI CIOCOOHOCTEN 10 OTHOIIEHMIO
K 3ajjade — He OBUIO OOHAPY)KEHO CBA3M MEX[Y MCIIONIb-
30BaHMeM IO[CKa30K 1 HeBepOaIbHBIMU CIIOCOOHOCTAMIL.
Tunoresa 06 «yHUBEpCaNIbHOI» COCOOHOCTH, CBA3AHHOII
C UCIIO/Ib30BaHMEM TIO[ICKA30K, TaK)Ke He MOATBepANIach.

Ta6nuua 6. Koppensaunm cnoco6HOCTEN C UHAEKCOM Nog-
CKasKu B 9KCMEPUMEHTASbHbIX rpynnax

CnoBa KapTuHkun
g g g g
ge ) § 2 § )
¥ © Y 0 ¥ © ¥ 0
5% 83 g o3
5[ T 5': X o T o X
C o C o C o C o
SRl -.019 -.037 -.086 356
NHTENNEKT
Hesepbanersin  _ 44 132 -.081 173
NHTENNEeKT
BepbanbHas
— 151 033 ~.005 073
KpeaTtnBHOCTb
Hesepbarerias 159 .003 -123 051
KpeaTtnBHOCTb
*p<.05

B To e BpeMsA MCIONb3OBaHME IOMICKAa30K-KapTUHOK,
IpeNbsBIEHHBIX B KOHI[e NHKYOAIMOHHOTO IIepNOofa, I10-
BTOPHO IIOKa3aJio ITOJIOXKUTE/IbHbIe KOPpeIALUM C Bep-
6a/IbHBIM MHTEIEKTOM.

YunreiBasg TOT GaxT, 4YTO OAUH M TOT XKe Pe3y/IbTaT
HOBTOPWICA B JBYX 9KCIIEPYMEHTAX, MBI IIPOBE/IY MUHN-
MeTaaHa/In3 ABYX ucciefgoBanuii. CpegHuti koadumyeHT
KOppenAnuy (B3BEeLICHHBII [0 KOMNYECTBY VICIBITYeMbIX,
Hunter, Schmidt, 2004) mexxy Bep6anbHbIM UHTETIEKTOM
U KOIMYeCTBOM NCIIONb30BAHHBIX IOfICKa30K-KapTUHOK,
IpeIbsBIEHHBIX B KOHIIE MHKYOALMOHHOTO IIePHOfa, CO-
craBua .32 (p = .003; mpu mompaBKe Ha MHOXECTBEHHbIE
cpaBHeHUA p = .024).

06cy>xeHne pe3yTbTaToOB

Pesynprarsl AByX 9KCIEPUMEHTOB B I[€/IOM IIPOTUBOPEYAT
IUIIOTe3e O MOJANbHON crenuduyHocTy 3ddexTa mop-
CKa3Ku. Bo-mepBBIX, XOTs CIOBa-IOACKA3KM OKAa3amuch
6oree apdexTUBHBL 151 BepOaIbHON 3afadn, MbI He 00-
HApY>XWIM IPeNMyLIecTBa MOfCKAa30K-KapTUHOK AJIsI He-
Bep6anbHOI 3afauy. Bo-BTOpBIX, MBI He OOHAPYXWIN
IpeNMYIIeCTBa BepOATbHBIX CIIOCOOHOCTEN IPY UCIIOTIb-
30BaHMM MOJICKA30K-CIOB U HeBePOAMTbHBIX CIIOCOOHOCTET!
OpU MCIIONb30BAHUM MOJCKAa30K-KAPTUHOK. B-TpeTpux,
Mbl He OOHAapy)XIWINM IIpeVMYIIeCTBa BepOalbHBIX CIO-
COOHOCTEN B MCIIONb30BAHMM ITOLCKA30K B BepbOambHOM
9KCIIEPUMEHTe U IIPEUMYIeCTBA HeBepOaIbHBIX CII0CO0-
HOCTell B WCIOJIb30BAHUM IIOACKa30K B HeBepOajTbHOM
9KCITEpUMEHTE.

Pe3ymbrarsl IBYX 9KCIEPUMEHTOB TaKXKe IPOTUBOpe-
YaT U TUIIOTE3€e O eNMHOI CIIOCOOHOCTH, CBI3aHHOM C UC-
HO/Ib30BaHMEM MOfCKAa30K B peuteHun 3aga4. Hu kpeatns-
HOCTb, HM BepOAIbHbII MHTE/UIEKT He TIOKa3amm cebst Kak
«yHUBEpCaJIbHbIe» CIIOCOOHOCTH, CBs3aHHBIE C MCIOIb30-
BaHMEM ITOfICKAa30K Pas/INIHOI MOJA/IbBHOCTHL.

BmecTe ¢ TeM B OTHOIIEHNY BepOaTbHOTO MHTEIEKTA
M KPeaTMBHOCTU MbI IOIYIUIN VHTEPECHbIE PE3YIbTaThI,
3aC/Ty>XXMBAIOIMe OTAEIbHOrO 06cyxaenns. Bepbanpublil
MHTE/IEKT ITOKa3a/l YCTONYUBbIE CBSISU C MCIIONb30BAHM-
€M TIO[CKa30K-KapTMHOK (TIPeXbsBIEHHBIX B KOHIlE WH-
Kybanum) Kak sl BepOanbHOI, Tak M [l HeBepOayb-
HOIT 3a7ja4M. A KpeaTMBHOCTb B OJTHOM 13 9KCIIEPMMEHTOB
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(Bep6anbHOM) OTPHULIATENIBHO KOPPEIMPOBAIa C UCIIONb-
30BaHMeM IOfICKa3oK. IlocmenHuit daxT mpencTaBisgeTcs
BecbMa MHTEPEeCHBIM, TaK KaK OH BOCIPOM3BOJUT pe3y/b-
TaThbl, ONMy4eHHbIe paHee (JlanTeBa, Banyesa, 2010).

OpnHO 13 BO3MOXKHBIX 0O'BSICHEHMIT 9TOIT 3aKOHOMEP-
HOCTV MOXeT OBITb CBSI3aHO C IMBEPTEHTHBIM XapaKTe-
POM OCHOBHOJI 3ajjlaul. boree KpeaTuBHbIE UCIIBITYEMBbIE,
reHepypysi 60/Ibllle OTBETOB Ha IIEPBOM JTarle, B OOTIbIIIeil
CTeIIeHM OMIYIIAIOT 3aBepPIIEHHOCTDb PelleHN 3a/jadl, Io-
9TOMY B MeHbIIE CTelleHM OKa3bIBAIOTCA IyBCTBUTE/Ib-
HBI K ITOficKasKe. [MmoTe3a okasamach 6bl CIIpaBeIUBOIL,
ecmu OBl Ha [EPBOM 3TAlle PelleHns 3afadn 6omee Kpea-
TUBHBIE UCIBITyeMble ObUIN Obl G0TIee IPONYKTUBHBI B Te-
HEpUPOBaHUM peleHnit. [IJ1g IpoBepKyu 3TOro MPeRIIoNo-
JKEHUST HaMy ObUIN TOCYMTAHbI KOPPEALNY TI0Ka3aTeelt
0 TeCTy Yp6baHa U IPORYKTUBHOCTY BBIIOTHEHVISI OCHOB-
HOI1 3a/Ia4yl Ha IIEPBOM JTarle. B akcrepumenTe ¢ BepHab-
HOIT 3afjaueil (I KOTOPOIl OblIa IMOMTy4eHa OTpPULATe/Ib-
Hasl CBsI3b KPEaTMBHOCTYM M VICIIOJIb30BAHMs IONCKA3KM)
k09 unment xoppemsiuuu coctasun r = 22 (p < .01),
a 151 HeBepOasIbHOII (I7e CBsI3M OOHAPY)KEHO He ObII0) —
r = —.16 (p = .18). JI060MIBITHO, YTO B LIUTUPOBABIIEMCS
Bbile yccnegoBanyuy (Jlamresa, Bamyesa, 2010) oTpurma-
Te/IbHAsA CBA3b MEX/Y KPEaTMBHOCTBIO I MCIIONIb30BaHNIEM
HOJCKasKy Obl1a OOHApPY)KeHa [Is TeX MCIBITYeMbIX, KTO
6oee IPOAYKTUBHO pabOTa Ha IepBOM dTare. Takum 06-
pasoM, NpefcTaBlIeHHOe 00bsACHEHNE HAXOUT IMIIMpIYe-
CKJIe TIO[ITBEP>K/JeHUA.

AnprepHaTNBHOE OOBSICHEHIE MOYKHO MCKATh B OCO-
OEHHOCTAX MPOLIECCOB KOAMPOBAHMS M M3BJIEYEHMsT UH-
¢dbopmanuy TOABMU C PAa3HBIM YPOBHEM KPEaTVMBHOCTIL.
MOXXHO NPERIIONIOKNUTD, YTO 60/Iee KpeaTUBHBIE UCIIBITY-
eMble CIIOCOOHBI K OOJbIleil KOHIEHTPALMU MIPK pellle-
HUM MHKYOalMOHHON 3afiadl, 4YTO IPMBOAUT K YXyZlle-
HUIO KOJIMPOBaHMs BCErO MaTepuana, KOTOPbIil He CBsI3aH
C MIPAMBIM IPOAYKTOM JeATeNbHOCTH. [lomydeHHbI akT
uMeeT 0cob0e 3HaYeHNe, IOTOMY YTO IPOTUBOPEUUT Pac-
IPOCTPaHEHHbIM IPENCTABIEHUAM O CBSI3M TBOPYECKUX
CIIOCOGHOCTEI € IMMPOKUM IIATTEPHOM aKTUBAL[MY CEMAH-
THYECKO CeTH, JAloIeM IIPeUMYILeCTBO IIPY U3BJICYeHNN
OT/JaJICHHBIX 3JIEMEHTOB OIIbITA U JCIIOJIb30BAHUM CIIy-
YaifHO BCTpeYeHHbIX MofcKa3ok (Martindale, 1989, 1995;
Mendelsohn, 1976). AnbrepHaTuBHAsE TUIIOTE3a TOBOPUT
O CBA3M TBOPYECKUX CIIOCOOHOCTEN C YCIIENIHOCTBIO Iie-
peKIoYeHNst MeXAY CPOKYCHPOBAHHBIM U pachOKyCHpO-
BaHHbIM BHVMAaHMEM B 3aBUCHMOCTHU OT TPeOOBaHMII 3a-
maun (Jopdman, [acumoBsa, Bynatos, 2006). Permnkauns
(dakTa HETaTUBHOII CBSA3Y KPEATUBHOCTH C UCTIONIb30BAHM-
eM TOACKasKy (Kak 1 ero fajbHelas MHTepIpeTanus)
BO3MOXKHA IIPY TIIATe/IbHOM aHa/IN3e YCIIOBUIL, B KOTOPBIX
9TOT PeHOMEH HABITIOAETCSL.

Mbl He NOMY4WIN OJHO3HAYHOTO CBUJETENTbCTBA
B [I0/Ib3Y TOTO, YTO JIeIICTBUE IIOACKA3K) MOJIa/IbHO CIIeII-
¢udHO (TO ecTh pelleHUI0 BepOaNbHOI 3ajady ITOMOTra-
10T BepOasbHble IIOICKA3KM, a PEIIeHNI0 HeBepOaTbHOIM —
HeBepOabHbIE). B aKCIepuMeHTe ¢ COCTABIIEHNMEM CIIOB
3HAYVMBIM IIPEMMYIIECTBOM IIOb30Ba/INCh BepOalbHbIe
MIOfICKA3KIL, B TO BPeMsI KaK B HEBepOaIbHOI 3amaue pas-
mnuust (XOTs U ObUIM B II0/IB3Y BepOAIbHBIX ITOACKA30K)
He IOCTUITIM 3HAYVMOTO YPOBHA. MOXKHO IIPeAIIONIOKNTD,
YTO MCIIOIb30BaHMe MOACKA3KU CBA3aHO C ABYMs IIpOLiec-
camiu. Bo-TiepBbIX, MCITONb30BaHME TOACKA3KM 0O/IerdaeT-

Cs IpU ee COBIAJICHUN ¢ MOJAIbHOCTBIO OCHOBHOII 3aja-
4. Bo-BTOpBIX, CyLIeCTBYeT IPeUMyLIeCTBO BepOabHOTO
KOfla Iepex Apyrumu (HampuMep, Hepef IpOCTPaHCTBeH-
HbIM). IlocnenHee HaXOAMT MOATBEP)XKAeHMe B paboTax
B.H. Ipyxunnua. OCHOBBIBasICb Ha [aHHBIX 06 acuM-
MeTpuM pacipefeseHns 6a/UIOB IO TeCTaM MHTEIEKTa,
B.H. JIpy>XunuH npepgmnonarai, 4To CyLIeCTBYeT OIpefie-
JICHHBIVI IOPSAJIOK OCBOEHYSI KOJIOB B OHTOT€He3e YeI0BeKa:
HOBeleHYeCKull, BepOaIbHblll, IPOCTPAHCTBEHHBII 1 YIC-
noBoit (Jpyxuuus, 2001). B HeBepOanpHOI 3a5a4e 3T iBa
nporecca (coBIageHye MOla/IbHOCTH MTOACKAa3KY U 3a7a4n
U IIPEUMYILEeCTBO BepOaNbHOro KOfa) BCTYNAIT B IIPOTH-
BOpedNe, YTO OTPaXKaeTCA B OTCYTCTBMIU 3HAYVMMOTLO IIpe-
MMYIeCTBa OfHOTO U3 HUX.

O6 ocobom craryce BepOanbHOTO KOfAa TOBOPUT
U pyroil Halll pe3ynbTaT: 6o/ee YCIENIHOe VICIIONb30Ba-
HIle HeBepOaIbHOI TOMCKA3KM, IPENLbsBIEHHON B KOHIIE
MHKYOAI[IOHHOTO IIePMOJa, CBSI3aHO C BepOaIbHBIM MH-
Te/UIEKTOM. MBI IIpefjlaraeM TPakTOBKY 9TUX pe3y/bTa-
TOB, MCXOJA U3 NPENIIONIOXKEH, YTO VI3MepeHHble HaMI
Bep6anbHble CIOCOOHOCTY OTPAXKAIOT YPOBEHb KPUCTATI-
JIM30BaHHOTO VHTEJIEKTa MCHBITYeMbIX. [lof KprcTamm-
30BaHHBIM VHTEUICKTOM IIPMHATO IOHVMATb «IIUPOTY
U DIyOUHY KYIBTYPHO CIenyIIHBIX SHAHNIL M HABBIKOB»
(Schneider, McGrew, 2012, p. 122). CyutaeTcs, 4T0O XOpo-
nIeil Mepoil KpMUCTA/UIM30BAHHOIO MHTENIEKTA SABJIAITCA
Bep6abHble TECTHI, BBLBILAION[NE CIOBAPHBII 3aIac, 00-
I[yI0 OCBENOMJIEHHOCTb, YyBCTBUTEIBHOCTb K JIEKCHUYe-
ckuM 1 rpammarudeckuM HioaHcaMm (Postlethwaite, 2011;
Schneider, McGrew, 2012). Vicronb3oBaHHbIE B HallleM
MCCIIEOBAaHUM TeCThl BepOanbHOrO WMHTE/UTEKTa (Bep-
6a/ibHbIe IIKAJIbI TeCTa AMTXAyspa, TeCT OTHA/IEHHBIX ac-
COLMAIINIT) MOXXHO OTHECTH K TeCTaM, U3MepSIOLM KpH-
crannun3oBauHbit uHTEIEKT (Postlethwaite, 2011).

KpucrammsoBaHHbBII ~ MHTEUIEKT, B  OT/IM4YUE
OT (IIOUFHOTO, OTBEYAET 3a OPTAHM3ALMIO CXeM 3HAHMIL
(TO ecTb 3a MOCTpOEHNE CTPYKTYPHI CEMaHTUUECKOI CeTH)
(TaBpurnosa, Yiakos, 2012). Mbl npennonaraem, 4To Xpa-
HeHye nHMOpManyy 06 7IeMeHTaxX IPeNbsIBICHHbIX HaAMI
3afiad (Kak BepbaIbHOI, TaK U HeBepOATbHOI) IIPONCXO-
AUT Ha OCHOBE BepOaIbHOI (M/IM MINpe — CEMaHTIIeCKON)
penpesentanuy. [Ipu mpegbsBieHny HeBepOanbHOMN HOf-
CKa3KM UCIBITyeMble ¢ 60jlee BBICOKMM KPUCTA/UIN30BaH-
HBIM MHTE/UIEKTOM 60JIee yCIIeIHO IPe0OpasyioT MOy YeH-
HYI0 MH(QOPMaLMIO B COOTBETCTBYIOIUII Kof. IIpnauHsl,
10 KOTOPBIM CBSI3b MEXAY BepOaIbHBIMU CIIOCOOHOCTIMMI
U UCIIOTb30BaHMeM ITOACKa3KI ITOTyYeHa TO/IbKO AL MO -
CKa30K, MPeNbsBIEHHBIX B KOHIIE MHKYOAIMOHHOTO Iie-
puona, MOTyT ObITb ABOAKMMHU. C OFHONM CTOPOHBI, TIOAM
C BBICOKMM KPUCTA/UIM30BAHHBIM MHTE/NIEKTOM UMEIOT 60-
JIee JIETKMII IOCTYI K XpaHsAlLlelicA B TaMATH NHPOPMaLK
U IIO3TOMY JIerde HaXOfAT COOTBETCTBNE MEXJy IIOCTY-
NMBILIEN IMOACKA3KOM U NPENbABIEHHON paHee 3afaderl.
C [pyroli CTOPOHBI, OHM MOTYT JIerde COOTHOCUTD TOJIBKO
YTO IOJTY4eHHYIO NOfICKa3Ky C IpebsABICHHON Ha BTOPOM
aTame 3agadeil. Kakoe U3 IpenImono)xeHnii BepHo — BO-
HpOC 151 OYAYIEro 3KCIepUMEeHTAaIbHOTO UCCIe[OBAHMA.
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3aknroueHue

Pe3yHI)TaTbI IIPOBENEHHDBIX IKCIIEPVMMEHTOB ITOKAa3bIBAIOT,
4TO 9¢pPeKTh MOACKAa3KY IIPY PelleHUN 3afjad He ABJIA-
IOTCA MOIA/TbHO CHCLU/I(I)I/I‘*IHI)IMI/I, TO €CTb IIOACKAa3KI B CO-
OTBETCTBYIOLIEll 3ajilade MONA/IBHOCTY He O6IajaioT of-
HO3HAUHBIM IIpenMyIiecTBOM. IIperMylecTBOM CKOpee
HO/Ib3YIOTCS BepOa/bHble TIOACKA3KM KaK JIerKas [Isi aB-
TOMAaTU3UPOBAHHOI NepepaboTkn nudpopmarys (Ipyxu-
HuH, 2001). MBI TakKe He 06Hapy>1<1/mv1 CBs3en Bep6a71b-
HBIX U HeBepOaIbHBIX CIIOCOOHOCTEN C MCIIONb30BaHIEM
MOJICKa30K COOTBETCTBYIOIIMX MOJaNbHOCTEN. Iumnore-
3a 0 e[UHOI CIIOCOOHOCTM TAaK>Ke He HAIIA ITOATBEPXK-
OEeHN!A: HaM HeE yﬂaHOCb BbIABUTD CHOCO6HOCTI), KoTOpas
6bUIa OBI CBsA3aHA C MCIIONIb30BaHMEM JIIOOBIX TUIIOB IIOMI-
CKa30K B JII0OBIX 3afauax. BMmecrte ¢ TeM MBI Ioyunnn pe-
SYHbTaT, KOTOprﬁI BOCIIPOM3BE/ICA B AByX 9KCIIEPMMEH -
Tax: CBfA3b BepOATbHOIO MHTEIEKTA C MCIIONb30BaHIEM
HeBep6aHbeIX TIOACKA30K, IMPpE€NbABIEHHDBIX Ha IO3JHUX
9TaIax MHKYOALMOHHOrO mepuopa. Takue pesyIbTaThl IO-
3BOJISIIOT [I0-HOBOMY C(OPMY/IMPOBATH TUIIOTE3BI O CBA3K
CIIoco6HOCTel ¢ 3PPEKTUBHOCTHIO UCIOIb30BAHNUS TIOJ-
CKaskmu. Mo>XXHO IIpeAIoIoKUTh, 4YTO B LE€JIOM MHAUBU-
nya}IbeIe pasnnung B I/IHTe]UIeKTyaIIbeIX " TBOPYECKUX
CIIOCOOHOCTSX He CBSA3aHBI C BEPOSTHOCTBIO UCIIOIb30BA-
HUsI TIOACKA3KyM mpu peuteHnu 3afad. OZHAKO HEKOTOPBIE
CIIocoOHOCTH (IIPENIOIOKUTENIBHO, BepOaIbHBI MHTEN-
JIEKT) B OIpefe/eHHbIX YCIoBuAX (ecmm TpebyeTcs Iepe-
BOJL perpe3eHTaluy B BepOaIbHBIIl KO) MOTYT OBITb CBS-
3aHBI ¢ 60rtee 3¢ HEKTUBHBIM UCIIOIb30BAHIEM ITOICKA3KIL.
TpaKTOBKa HOHY‘IGHHI)IX pe3yHbTaTOB NCXOOUT U3 IIpEeAIIo-
JIOXEHNs, YTO M3MepeHHble HaMu BepOajIbHble CIOCOOHO-
CTH OTPAXKAIOT YPOBEHD KPUCTA/UIM30BAHHOTO MHTE/IEKTA
I/ICHI)ITyeMI)IX.

COBpeMeHHI)Ie OJAHHBIC ITIOKAa3bIBAIOT, UTO MHTEIJICKT
He B MeHbIIIEl CTeNeHN, YeM [TOKa3aTe/lN 10 TeCTaM Kpea-
TUBHOCTY, IIPECKAa3bIBAET TBOPUYECKIIE TOCTIDKEHNIS YeTI0-
Beka (Cramond et al., 2005; Jauk et al., 2014; Plucker, 1999).
B HaCTOALIEM MCCII€OOBAHUM Mbl IIOIIBITAINCDH HPI/I6HI/I-
3UTHCA K IOHVMAaHNIO MEXaHN3MOB, KOTOPbIE€ CTOAT 3a CBA-
3bI0 KPMCTA/IM30BAHHOTO MHTE/IEKTA C IpOLjeccaMu, 3a-
HATBIMM B TBOPYECKOM MbINIIEHUN. KPI/ICT&HHI/IE}OB&HHI}H/‘I
UHTEIeKT obecreunBaer 3¢deKTnBHOE KOAMPOBaHUE
n CprKTypI/IpOBaHI/Ie 3HaAHUI B BUIIE€ 3JICMEHTOB 1 CBsI3et
CEeMaHTUYECKOIT CETI, YTO 06eCrednBaeT JIErKOCTb JOCTY-
ma K HUM. Pojib KPUCTaIIN30BaHHOTO MHTEIEKTa (Bep-
6a/IbHBIX CIOCOOHOCTEN) CTAaHOBUTCS OCOGEHHO BaykHa,
eciu TpebyeTcst CMeHa MOJATIbHOCTY perpeseHTary (Ha-
IpyUMep, IIPU COOTHECEHUU 3aa4ll C IIOACKA3KOIT).
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Vicnonb3oBaHne Noackasok Npu peLLeHun 3agad

Ta6nuua 1.

IIpunoxxenue

Cnncok cnoB Ansi MHKy6aunoHHOW 3aaaun

B 3KCNepunmMmeHTe 1

Ta6bnuua 2. Cnucok cnoB Ans MHKY6aLMoHHON 3aaaym
B 3KCMNepUMeHTe 2

Cnoso cnesa Cnoso MpasuneHeii MNogckaska MpasuneHeii MNogckaska CnoBo cnesa Cnoso
cnpasa oTBeT oTBeT cnpaea
YaHNK YanHOK 0 0 0 0 nebenp NeHeTb
cdupaoH cdhapaoH 1 1 1 1 a6nako fA6noko
rnobyc rnoayc 0 0 0 0 3aMOK 3yMOK
KEKTyC KakTyc 1 0 0 1 Lapuk waTmk
rumapa rutapa 1 1 1 1 Banocunen Benocunen
namna namca 0 0 1 0 KEKTYC KakTyC
KachTaH kachnaH o 1 1 1 cAeroBmMk CHEeroBMkK
matdellka mMarpeLlka 1 0 0 0 B60TNHOK 603MHOK
HUMep HOMep 1 1 1 o nonyrbin nonyramu
MeTtna mMartnia 0 0 1 0 nubma nasbma
KHMra KHMBa (1] 1 (1] 1 mepansb MeHanb
aHrap aHryp o 1 o 1 ap6ys3 aprys
TEeNemMKon TENecKorn 1 0 1 0 K3pTUHA KapTuHa
nunbMa nanbma 1 0 0 0 YarHUK YarHOK
camonet camopeT 0 0 0 0 nopka nyoka
A6n9Ko A6110KO 1 0 1 0 KEMWH KaMuH
MAHFKUH MAHFBUH 1 0 0 0 camorser camopeT
MenBenp MogBenb 0 0 1 0 PrpacH (hapaoH
nanTa nuuTa 0 0 1 0 THOCbMNaH TtonbnaH
nonyrbin nonyram 1 0 0 0 cobaka cubaka
canor cartor 0 0 0 0 caror cartor
ponsb posAsb 1 0 1 0 cBava ceBeva
KOHBTW KOHbKM 1 0 0 0 Mensenb meLBsepb
wnana LnsKa 0 0 0 0 BOpOTa BApOTa
rpawia rpyLua 1 0 1 0 nasnacka nanarka
BeOpo BIOOPO 0 0 1 0 KOHap Komap
Kapmac KapMaH 1 1 1 1 GbIAMNBHUK GyAVNBHUK
Yepenaxa Yepesaxa 0 0 0 0 poratka posaTtka
KonmaeL, KonopeL, 1 0 1 0 YenopaH YyemMopaH
Komap Konap o 1 o 1 rno6yc rna6yc
nogka nynka 0 0 0 0 KHUra KHVBa
MKOHa UKEeHa o 1 o 1 wrypsan wTypBsyn
nanacka nanarka 1 0 1 0 pownb pPosiNb
Banocwunenq, Benocunes, 1 0 1 0 KOHbCU KOHbKW
K3pTHUHA KapTuHa 1 1 1 1 MIOLUMHA MaluMHa
poraTka po3aTka o 1 o 1 cBeTochop cnetocop
TeneoH TEpedoH 0 0 0 0 KadpTaH KadkaH
KeMUH KamMuvH 1 1 1 1 Komnec Komnac
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Using a Cue in Problem
Solving: Modal Specificity
or Universal Ability?

Ekaterina Valueva
Institute of Psychology of the Russian Academy of Sciences,
Moscow State University of Psychology and Education, Moscow, Russia

Ekaterina Lapteva
Federal Institute of Development of Education, Moscow, Russia

Abstract. The aim of the present study was to clarify the role of verbal and non-verbal abilities (intelligence and creativity)
in the usage of cues in problem solving. We tested the hypothesis of the modal specificity of using a cue: that the cue will be
used more often if its modality (verbal or non-verbal) is congruent to the modality of the problem and/or to the modality
ofa person’s abilities. In parallel, we checked the hypothesis of the existence of a universal ability that underlies the establishment
of the cue-problem association independent of their modalities. We conducted the two experiments of identical design but
with different modalities of the main task. In both experiments, we measured participants’ abilities: verbal and non-verbal
intelligence, verbal and non-verbal creativity. In Experiment 1, we used the verbal divergent task of word composition.
In the Experiment 2, we used the non-verbal divergent task of picture completion. In the first case, verbal cues were used more
often than non-verbal ones, but we did not find a symmetric pattern in Experiment 2. The modality congruence of abilities
with the main task/cue did not have any advantage in either experiments. Verbal intelligence correlated positively with
the usage of non-verbal cues (but not with verbal ones) in both experiments. The role of verbal intelligence is interpreted as
providing non-verbal cue encoding, which allows associations with the main task.
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Russian Academy of Sciences, Institute of Psychology, Moscow Russia

Abstract. The Attention Network Test (ANT) is a measure that allows assessment of the three different attention networks
postulated by Posner and Peterson (1990): alerting, orienting, and executive control. The ANT became a popular tool
for assessing the functioning of attention networks due to its simplicity, relative brevity, and accessibility for researchers.
The data obtained with the ANT in a Russian sample are reported in this study. The analysis was focused on the question
of independence of the attention networks. It has been shown that the orienting and executive control networks are not
independent from one another since these networks scores yielded a significant correlation. Furthermore, an interaction was
found between cue types and flanker types.
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Contemporary psychological and neuropsychological
research on attention often involves use of the Attention
Network Test (ANT). This measure is based on the influen-
tial model suggested by Posner and Petersen (1990). They
subdivided the human attentional system into three inde-
pendent networks, namely: alerting, orienting, and exec-
utive attention, also called executive control. These three
attention networks are supposed to differ in their functions
and underlying neuroanatomical structures. The alerting
network is responsible for the maintenance of a vigilant and
alert state. The orienting network allows for a shift of atten-
tion to sensory events appearing in the perceptual field, and
is responsible for the selection of information from sensory
input. Meanwhile, the executive control network allows for
resolving conflicts among responses.

The ANT, a computerized test for measuring these
three attention networks, was developed by Fan and his
colleagues (Fan, McCandliss, Sommer, Raz, & Posner,
2002). The ANT became a popular tool thanks to its
simplicity, relative brevity, and accessibility for researchers.
The procedure integrates a classical flanker task (Eriksen

& Eriksen, 1974) and Posner’s cued reaction time task
(Posner, 1980). The structure of a trial is presented
in Fig. 1. A trial starts with the presentation of a fixation
cross (400-1600 ms) followed by one of four types of cues
(100 ms). In the center cue condition, an asterisk appears
on the fixation cross. The double cue condition is the
simultaneous appearance of two asterisks, one above and
one below the fixation cross. In the spatial cue condition,
an asterisk appears either above or below the fixation
cross and predicts the future target location. Finally, in the
no cue condition, no asterisk appears. Following the cuing,
400 ms later, one of three types of targets is presented.
A target consists of an arrow flanked either by four
arrows pointing in the same direction as the central arrow
(congruent condition), or by four arrows pointing in the
opposite direction (incongruent condition), or by four
straight lines (neutral condition). The target appears above
or below the fixation cross. In general, there are twelve
types of trials (four types of cues x three types of targets).
A participant should respond to the direction of the central
arrow by pressing the corresponding predefined keys.
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Figure 1. The structure of a trial in the ANT. Reprinted from
MaclLeod, J. W., Lawrence, M. A., McConnell, M. M., Eskes,
G. A, Klein, R. M., & Shore, D. I. (2010). Appraising the ANT:
Psychometric and theoretical considerations of the Attention
Network Test. Neuropsychology, 24(5), 637-651, Figure 1, with
general permission from American Psycjological Association

A vparticipant is informed that an asterisk location in the
spatial cue condition predicts the target location, and that
the appearance of asterisks in the center cue and double
cue conditions indicates that the target will occur soon.
The procedure contains a practice block of 24 trials and
three experimental blocks of 96 trials each separated by
short breaks for a rest. The whole experiment usually takes
about twenty minutes to complete.

Calculations based on the mean reaction time (RT)
to different types of trials provide measures of efficiency
for each attention network. The RT in the double cue
condition subtracted from the RT in the no cue condition
gives the alerting network score. The RT in the spatial
cue condition subtracted from the RT in the center cue
condition generates the orienting network score. The RT
in the congruent target condition subtracted from the RT
in the incongruent target condition gives the executive
control network score. Notably, the last index is inverted:
the higher it is, the worse the executive control network
functions.

According to Posner and Peterson’s model (Posner
& Petersen, 1990) the three attention networks are
independent. Alerting, orienting, and executive control
scores of the ANT therefore should not correlate with
each other. This is a key issue for testing both the validity
of the ANT and Posner’s theoretical ideas about attention
networks. Fan and his colleagues analyzed the data
of 40 participants (Fan et al., 2002) and found no correlation
between attention network scores. The only mildly positive
correlation was obtained between executive control scores
and the grand mean reaction time. This finding indicates
that the participants with larger RTs are less efficient
in inhibiting irrelevant responses. Of particular interest
is the interaction obtained between the types of cues
and flankers. This interaction showed a certain degree
of dependence between orienting and executive control
networks. Evidence obtained in other studies (see MacLeod
et al., 2010) confirms that no stable pattern of correlation

exists between attention network scores. However, some
statistically significant correlations between ANT scores
have been found. Moreover, the interaction between cues
and flankers is regularly reported by various researchers
(e.g., Costa, Hernandez, & Sebastian-Gallés, 2008; Fan
et al., 2002; Ishigami & Klein, 2009; Redick & Engle, 2006).

To the best of my knowledge, there are no Russian
publications on the ANT. The present study has two
main goals: (1) to report the data obtained with the ANT
in a Russian sample; these data could be regarded as
normative for Russian samples, and (2) to add to the
literature about the independence of attention networks.

Method

Participants

A total of 82 participants volunteered to participate in the
study. Three of them were excluded from the analysis
because they made errors in more than 10 percent of tri-
als in the experimental blocks. The final sample consisted
of 79 participants (26 men and 53 women) aged from 18
to 34 (mean age = 22.5, SD = 3.57).

Procedure

Since the data were collected in the framework of a larger
research project, the participants were administered an
array of other tasks that are not considered here. The ANT
was administered in a standard way as described by its
authors (Fan et al,, 2002). For running the ANT, the soft-
ware created by Fan and colleagues was downloaded from
the webpage http://www.sacklerinstitute.org/users/jin.fan/.

Results and Discussion

The distributions of all scores were normal according to the
Kolmogorov-Smirnov test. For this reason, parametric
methods were used in the further statistical analysis.

Means and standard deviations of the attention
network scores, along with the grand mean RT, are shown
in Table 1. The mean orienting and executive control scores
are very similar to those reported in a recent meta-analysis
of ANT studies (MacLeod et al., 2010), where the mean
orienting score was equal to 42 ms and the mean executive
control score was equal to 109 ms. However, the mean
alerting score in this meta-analysis was slightly higher:
48 ms.

Table 1 Descriptive statistics and Pearson correlation
coefficients between the ANT scores

. L Executive
M(ms) SD Alerting Orienting control

Alerting 39 23

Orienting 41 26 05

Executive 113 33 -.02 29"

control

Grand mean 580 76 .06 .30* A1

RT
** Note. p < .01.
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Figure 2. Mean reaction time (RT) for each combination of cue
and flanker type.

Inter-network correlation analysis showed a low
but statistically significant correlation between orienting
network scores and executive control network scores
(see Table 1). These two network scores also correlate
positively with the grand mean RT. Therefore, better
functioning of the orienting network is associated with
worse functioning of the executive control network; slower
participants are better in orienting and worse in executive
control.

These results correspond to those of other studies
in the sense that the attention networks may provide
various correlation patterns and the correlations are
never high. Presumably, the unsteady correlation between
the attention networks depends on the physical conditions
of the experiment or other situational factors.

A 4x3 (4 cue types x 3 flanker types) repeated-
measures analysis of variance (ANOVA) was conducted as
another method for testing the independence of attention
networks. The results are presented in Figure 2. There were
main effects of cue type (F(3, 234) = 197.317, p < .001,
n? = .10) and flanker type (F(2, 156) = 484.114, p < .001,
n? = .75). Critically, there was a significant interaction
between the cue type and flanker type (F(6, 468) = 9. 585,
p <.001, n* = .01) such that incongruent flankers increased
RTs for any cue conditions. This interaction was stronger
for the center and double cues.

The ANOVA results completely correspond to the
evidence obtained by other researchers (Fan et al., 2002;
MacLeod et al., 2010) and indicate that the orienting and

executive control networks are interrelated. The same
interaction between the types of cues and flankers
is replicated in most studies. This allows us to claim that
the orienting and executive control networks are not
independent, at least, when they are measured by the ANT.

Another important result of the ANOVA concerns
the significant difference in RTs to the targets with neutral
and congruent flankers. The authors of the ANT did not
obtain such a difference and claimed that executive control
scores can be calculated by using RT either in the congruent
or in the neutral target conditions interchangeably. However,
it makes sense to calculate two separate executive control
scores for the congruent and neutral target conditions,
because these two indices allow a more diverse and rich
analysis of attention network functioning.
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OnbIT NpYMEeHEeHN A METOAUKHA
ANT Ha pycckoii BoIOOpKe:
IIPOBEPKA HE3aBUCUMOCTI
CUCTE€M BHUMAaHUA

Omutpuin Bragumuposny JIrocun
HNY Beicuras mkona skoHoMuku, MiacTutyT ncuxonoruu PAH, Mocksa, Poccus

Annotanus. Meroguka ANT (Attention Network Test) mo3BossieT usMepuTh QyHKIMOHMPOBAHNME TPEX CUCTEM BHUMAHNA,
BbifiensieMbix [TosHepoM u ITetepconom (Posner, Peterson, 1990): 6a1TeIbHOCTY, OPUEHTUPOBKY U UCIIOMTHUTETBHOIO KOH-
TPO/st. OTa METOAMKA CTAJIa MIMPOKO MIPUMEHSAThCsI 6arofapst CBOelt MpOCTOTe, OTHOCUTEIbHOI KPATKOCTH U JOCTYIIHO-
CTHU /I MCCTIefoBaTerell. B HacTosIeM MCCIefoBaHNM COOOIAIOTCs faHHBIe, cobpanHble ¢ momolibio ANT Ha pycckoil
BBIOOpKe. AHa/IM3 JaHHBIX OBUI COCPENOTOUEH Ha IPOobIeMe He3aBUCHMOCTHU CUcTeM BHUMaHuMs. [TokasaHo, 4TO OpUeHTH-
POBKaA U UCIIOJHUTEIbHBII KOHTPO/Ib He SB/ISAIOTCS HE3aBUCUMBIMIU APYT OT fpyra. O6 9TOM CBUETENbCTBYeT 3HAUMMAs
KOppeALNA MeXAY HUMY, a TakKe B3aMMOJEIICTBIE MEeX/Y Pas/IMYHBIMM TUIIAMU ITOACKA30K ¥ (JIAHTOB B CTUMY/IBHOM
MaTepuare.

KonrakrHaamadopmanya: IMutpuit Bragummposnd JIrocus, ooch@mail.ru; 125212 Poccnsa, MockBa, JIeHMHT paficKoe .,
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CKOJIBKO CTOAT
KOTHUTHUBHBIE CIIOCOOHOCTI?

KomMmEHTAPUI K CTATLE A.J1. KPpyunHcKoro «IMnATA 3A PELLEHVE 3ALAYM: BMOGUINYECKUE NPEAMOCHUIKA
U BO3MOXHbIE 3BOJIIOLUMOHHBIE NOCNEACTBUSA»

Bapsapa J[IpsiKOHOBa
WucturyT 6uonorun passurusa uM. H.K. Konpuosa, PAH, Mocksa

Annotanus. KoMMeHTapuu MOCBSIEHB! AaHAIN3Y SMIMPUYECKUX JAHHBIX, IPEUMYILIECTBEHHO OMOIOTMYECKNX, KOTOPbIe
MOTYT IIPAMO VIV KOCBEHHO CBUJIETE/IHCTBOBATh O TOM, CYLIECTBYET JIM «IIJIaTa» 3a pa3BUTHE Y peaNn3aliio KOTHUTUBHBIX
¢ynxuuit. CymiecTBeHHa M 9Ta IUIATA [/I1 €CTECTBEHHOTO 0T60pa? MOXKeT /M OHA CYMTATHCS YUCTO SHEPTeTUIECKOI?

KonraktHasa undopmanusa: Bapsapa [IbsakonoBa, dyakonova.varvara@gmail.com; yn. Basunosa, 1. 26, 119334, Mocksa,
Poccusa

KnroueBbie c1oBa: 9BOTIOINA KOTHUTUBHBIX (byHKLU/If/l, VHTENNEKT, 06y‘I€HI/Ie, TIIaMATb, peIICHNE 3ala49Ml, SHTPOIIN, I/[H(i)Op-
ManyAa, 3KCTPpaNonAnNA, 3TONOIMA
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1yisi») 4.0. BceMypHasi, COIMTaCHO KOTOPOJ BO3MOYXXHO HEOTPaHMYEHHOE PacIpOoCTpaHeHMe 1 BOCIIPON3BefieH e 3TO CTa-
TBU Ha JTI00BIX HOCUTE/ISAX MIPY YCIOBUY YKa3aHMsI aBTOPA M CCBUIKY HAa MCXORHYIO MIyOIMKALMIO CTAThY B JAHHOM XYP-
HaJle B COOTBETCTBMM C KAHOHAMU HayYHOTO UTHPOBAHNA.

Brarogaproctu. Ilognepxano rpantamu POOI 14-04-00537, 14-04-00875. C 6/1arogapHOCTBI0 OTMEYAl0 ydYacTHe

H. A. Caxap0Ba 1 aHOHVMIMHOTI'O pEIl€H3€HTa B ITIOATOTOBKE I YTyYHIEHNN Ka4€CTBa CTAaTbM.

Cratbsa nocTymwia B pegaxuyio 25 nionda 2015 r. [IpunaATa B meyaTb 26 ceHTA6ps 2015 T.

A.JI. KpyuImHCKUi, OCHOBBIBAsACh Ha  IIOJIOKEHMAX
9. lpenunrepa, JI. bonpumana, JI. BpunniosHa, mpepgo-
JIOXWI, 9TO 3a MONydeHue MHGPOPMALUU IPU pPelIeHNN
KOTHUTVBHBIX 3aa4 MO3T JOJ/DKEH 3aIl/IaTUTh BPEMEeHHO
YTpaToi CBOEeN MCXONHONM YIOPALOYEHHOCTHU, KOTOpasd,
[O-BUAVMOMY, He BCErfla MOXeT OBbITh yCIIELIHO BOCCTa-
HOBJICHA 3a CYeT IPUTOKA SHEPIMI Y MOBBILIEHNA SHTPO-
nuu BHemHelt cpensl (Kpymmnuckuit A., 2015). Iens moux
KOMMEHTapueB — aHaJIu3 SMIMPUYECKNX JJaHHBIX, IIpe-
MMYIECTBEHHO O6MONOrMYecKuX, KOTOpble MOTYT IIPSIMO
VIV KOCBEHHO CBUJETe/IbCTBOBATh O TOM, CYIIECTBYeT /1N
«II7TaTa» B CAMOM IIMPOKOM CMBICIIE 3TOTO C/I0Ba 3a pas-
BUTHE M SKCIDTyaTal[yio KOTHUTUBHBIX QyHKuit. CBupe-
TeJIbCTBOM Ha/IM4MS TaKOJl IIPeJIIONIOXKUTETbHO IIAThI
OymeM CUMTaTb Iapajyle/lbHOE YXyAIIeHMe KaKUX-Tub6o
MHBIX (pYyHKUMNIT, He CBA3AHHBIX C pellleHNMeM KOTHUTNB-
HBIX 3a/1ad.

AHanusy KOppemAnuii MeXJy ypOBHEM WHTeNIeK-
Ta (CTaHZApTHO OlleHMBaeMoMYy Iio intelligence quotient,
IQ) m pasHOOOpPa3HBIMU METUIMHCKMMI/COLIIO9KOHO-
MMYeCKVMM TIOKa3aTelAMM y 4YeloBeKa IIOCBALIeHa 00-
mypHas uteparypa (0630psl IpUBENEHBI, HALPUMEP,

B Deary et al,, 2010, Deary, 2012 a,b). Ha cerogusiuxmit
IeHb OCHOBHbIE BBIBO/bI BBII/IAASAT OITUMUCTIYIHO /IS 00-
nagareneil Beicokoro 1Q. IQ mono>xnurenbHO KoppenpyeT
C COLIMA/IIbHBIM HOJIOKEHNEM, 00pa3oBaHMeEM, C XOPOIIIM
3[JOPOBbEM U BBICOKOI IPOJO/DKUTETbHOCTBIO >KMU3HU
(Deary, 2012a). 9Tu 3aKOHOMEPHOCTH BBI3BA/IN K >KU3HU
HOBYIO IVMCUVIUIVHY, IONTyYUBIIYI0 Ha3BaHME KOTHUTUB-
Hol1 snupemuonoruu (Deary, 2012 a,b), a Taxxe mopopum
PsIA paccyX/eHnit 0 HeOOXOAMMOCTI HEKOTOPOro obie-
TO BBICOKOTO YPOBHSA PasBUTMA U MHTETpallMM OPraHU3-
Ma Il BBIIOJHEHUS C/IOKHBIX KOTHUTMBHBIX (PYHKI[UIL
(Deary, 2012b). Cratuctuyeckue gaHHbIe CBUIETENIbCTBY-
I0T O TOM, YTO MHTE/UIEKT reHeTndecKy HacrenyeM (Deary,
2009). KpoMe Toro, mis ero HocuTeNleil XapaKTepeH BBI-
COKMIT ayTCOPTMHT mpu momoBoM otbope (Prokosch et
al., 2009), 4TO HOMONTHUTENIBPHO CHOCOOCTBYET MOATEpPIKa-
HUIO M YCUJIEHUIO 9TOTO IPM3HAKa Y IOTOMKOB. TeH/eH-
IMA K CHYDKEHMIO YMC/IEHHOCTHM MTOTOMCTBA, XapaKTepHas
I/ PETMOHOB C BBICOKOV IIJIOTHOCTBIO HOCUTETIEN BBICO-
koro 1Q, mo-BUAMMOMY, MOXET OKYIaTbCsA JIy4dllell BbI-
JKMBAeMOCTBIO IIOTOMKOB 1 JlaKe ITOBBIIIEHJEM KadecTBa
CIIEPMBI, IOIOKUTENbHO KOPPENTMUPYIOIINM C MHTEINIEKTOM
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10 HEKOTOPBIM pe3ynbTaTaM (Arden et al., 2009). B nemom
OO/IBIINHCTBO JAHHBIX TOBOPUT O TOM, YTO IIPEUMYILeCTBA
BBICOKOTO MHTE/UIEKTa B YeJIOBEYECKOM COLMyMe IIPEBBI-
CIIV BO3MOXKHYIO IUIATy 3a Pa3BUTHUeE 9TON QYHKIVINL.

Xopouro n3BectHslit Tpyx Jlomb6po3o «[eHnanbHOCTD
U moMenraTensctBo» (Jlom6poso, 1892) pasbupaer mc-
KIIOYUTENIbHbIe, KpaeBble CIydall Ype3MepPHOrO pa3sBUTHUA
VHTEJUIEKTYa/IbHBIX M TBOPYECKMX CIIOCOOHOCTE, CHIb-
HO BBIXOZAIINVE 33 CTaH/JapTHbIe HOPMBI MTOMY/IALUN. BbI-
BOJBI O B3aIMOCBSI3aHHOCTM TBOPYECKON OJAPEHHOCTHU
u naromornu [THC He 6bUIN TOATBEPXK/EHBI CTATUCTIYE-
CKIf, Ha YTO MHOTOKPATHO yKa3bIBa/I KPUTUKU 3TON pa-
60t1el. OfHAKO B MIOHE 3TOTO rOfja MOSBI/IACH ITyOIMKanms
B Nature Neuroscience (Power et al., 2015), koTopas 3acTa-
BIJIA BHOBb BCIIOMHNTb KJIacCH4eckyio pabory Jlombpo-
30, IPEOCTaBUB laHHbIE O CLIEIUVIEHHOCTM Ha TeHeTude-
CKOM YpOBHE TBOPYECKUX CIIOCOOHOCTEl U GUITONSPHBIX
PacCTpOIICTB B HECKONBKUX KPYIHBIX BBIOOpKaxX Hacee-
Hust. OTU (akTel MO OBl YKasblBaTh Ha CYIIECTBOBA-
HII€ OIIPEJENIEHHON «IUIAThI 3a YM», CKPBITON B YeoBeYe-
CKOM 00111ecTBe 6/1arofapsi MHOXXECTBEHHBIM COL{AaIBHBIM
6maram. OHAKO He MCKITI0OYEHA U 0OpaTHasI B3aMMOCBSI3b,
HaIlpyMep, BIVAHME UCXOTHOJ HEONTMMANbHOCTU (PyHK-
uuonupoBanuss ITHC Ha koMIleHcaTopHOe yiydlleHMe
B OHTOTeHe3e KaKUX-TO Apyrux QyHKuuii, obecrnednBaro-
VX BbDKMBaHME HeBPOTUYHOM 0COOM B colMyMe.

OBOJIOIMOHHASA KOTHUTUBUCTUKA, 3aHMMAIOIIAs-
Cs1 MICCTIENIOBAaHVAMY Ha >KMBOTHBIX, TaKXe TPaJyIVOH-
HO paccCMaTpyBaeT B OCHOBHOM IIPEUMYILECTBA, KOTOPBIE
nony4daeT ocobb 1 Buf OT pasBuTus nHremtekra (Reader,
Laland, 2003; Shettleworth, 2009; Clutton-Brock, Sheldon,
2010). K umeny Takux IpeyMyIIecTB, KOTOPbIe HO/DKHBI
OBITh AKTVMBHO TOfIEP>KMBAEMBI €CTECTBEHHBIM OTOOPOM,
Hau0oJIee YaCTO OTHOCAT IOBBILIEHME CIIOCOOHOCTH ajall-
TUBHO MEHATD IIOBefieHNe B OTBET Ha MEHAIOIINeCs YCIo-
BMA OKpy>Kamollel cpefbl. Bompoc 0 BO3SMOXHOI Ijate
3a ym craBurcs HemHornmu asropamu (Thornton, Lukas,
2012; Mery, 2013). OpgHako NpOBEeNEHHBII MMM aHAIU3
yKa3bIBaeT Ha TO, YTO IIOCTAHOBKA 9TOTO BOIIPOCa HE0HX0-
IVMa Jy1A MOHVIMAHYA 3BOJIIOLVIV KOTHUTUBHBIX (PYHKIINIL.

CpaBHUTeIbHbIE TaHHbIE, TOTyYeHHbIE HA )KMBOTHBIX
B €CTECTBEHHBIX YCIOBMAX OOUTAHUsS, CBUAETENIbCTBYIOT
0O CyIIeCTBOBAHUY CTICHYIOMINX 3aKOHOMEPHOCTeIL.

1. KorHnTUBHBIE CIIOCOOHOCTHM XapaKTepU3YIOTCS
60IbIIION MHANBIAYATbHO BHYTPUBIUAOBOIL M BHY TPUIIO-
HY/SILMOHHON BapuabelbHOCTBIO ¥ BCEX MCC/IEHOBAHHBIX
B 9TOM OTHOLIEHUY BUJIOB )XMBOTHBIX — OT IUIOCKMX 4ep-
Beit go npumaros (Thornton, Lukas, 2012; Mery, 2013).

2. OTcyTCTBYeT ABHas KOPPe/LALVI MHTEUIEKTA C BbI-
cokum parrom B coobujectBe (Thornton, Lukas 2012),
I/IsT HEKOTOPBIX BUAOB HaO/MIONanach Koppemsiuus ¢ cy6-
nomuHaHTHBIM nonokennueM (Cole, Quinn, 2011, cM. Tak-
xe KpymmHckasa u gp., 1982 114 1abopaTOpHBIX yCTIOBUIA
copiepyKaHus).

3. PasBuTHE KOTHUTUBHBIX QYHKI[UIT CHIBHO 3aBUCUT
OT 3KOJIOTMYECKOTO M COLMAJIBHOTO KOHTEKCTa: y Omm3-
KIX BUIOB U JaXKe TIOMY/LILMII OFHOTO BUAA, 0OMTAIOMINX
B PasHbIX YCIOBIUSX, 3TU CIIOCOOHOCTI MOTYT PAa3UTEIbHO
OTIMYaThCst. IIpy 3TOM yculeHne KOTHUTUBHBIX CIIOCO6-
HOCTe1, KaK IPaBUIO, XapaKTEPHO ISl XMBOTHBIX, 00M-
TAIOLIVX B MEHSIOUIUXCSI Win 6ojiee CIOKHBIX YCIOBUAX
cpenpl obutauust. (B aTOM OTHOLIEHUM TIOOOIBITHBL TaK-

e JaHHble 00 YIydlIeHNN KOTHUTUBHBIX CIIOCOOHOCTe!
IIOC7Ié VHTEHCUBHOM JIOKOMOLMM, B €CTECTBEHHBIX YCIIO-
BUAX CONPOBOX/AIOLIENCS GOIBbIIeiT CKOPOCTBIO M3MeHe-
HMit BO BHe1Helt cpepe (Salmon, 2001; Hillman et al., 2008;
JbsxoHOBa 1 fip., 2013; 2015).

4. KorHUTUBHBIE CIIOCOOHOCTH KaK B OHTOIeHe3e, TaK
U Ha BpeMeHHOI IIKaje CMEHBI ITOKOJIEHNUI B OJHOII IIO-
OyIALMM MMEIOT BBIPRXEHHYIO TEHJEHIMIO K yracaHMIo
IpY MCYe3HOBEHUN (PaKTOpa, TPeOyIolero KOrHUTYBHONM
Harpysku. Hanpumep, npu yBenmueHny IOCTOSHCTBA Cpe-
met (Moran, 1992; Pravosudov, Clayton, 2002; Shettleworth,
2009; Mery, 2013) nnn TPV CHVDKEHUM TaBJIEHNS II0JIOBOTO
or6opa (Hollis, Kawecki, 2014).

B memom aTi 3aKOHOMEPHOCTH YKa3bIBAIOT Ha «OCTO-
POXXKHOE» U 9KOHOMHUYHOE OTHOIIEHME OUOTOrMIeCcKO
9BOMIOLMY K Pa3BUTUIO KOTHUTVUBHBIX (PyHKIUIL, HeCMO-
TpPsI Ha Ka3ajoch OBl OYEBU/HbIE IIPEUMYIECTBA BO BHY-
TPUBUMIOBON KOHKYPEHIUY, KOTOpble OHO 0O0ecIednBaeT.
CyurecTBOBaHMe [JIATHI 32 PA3BUTUE YMCTBEHHBIX CIIOCO0-
HOCTeI MOITIO GBI OBITH IPUYMHON TaKoil sKoHOMMHU. Ofi-
HAaKO B 3TONOTUMYECKMX U CPAaBHUTETbHBIX KOTHUTMBHBIX
UCC/IefOBAHNAX, HECMOTPs Ha X HECOMHEHHYIO IIeHHOCTD,
MBI BCe €llle OCTaeMCA B Mpefenax KOPPEeIATUBHBIX OTHO-
LIEHUI C HEACHOV IPUYMHHO-CIEICTBEHHOM CTPYKTYPOIA.

ITposcHUTb CUTyanuio MOMIM Obl MCCTIETOBAHUS
Ha XMBOTHBIX, TI03BOJIAIOIINE B 9KCIIEPUMEHTe IPOBEPUTH
Ha/JM4yye OJIHOHAINIPABIEHHOW CBA3M: YCUJIEHME KOTHMU-
TUBHBIX (DYHKIMII — CHIDKeHVE 3G GEeKTUBHOCTI APYTUX
byHKIuUIL. DKCIIEPYMEHTOB TAKOTO POJa HEMHOTO, HO OHI
cyuiecTBy0T. Kak mpaBumio, MX MCXORHBIE Liely He ObUn
CBsI3aHBI C MHTEPECYIOIMM Hac BOIIPOCOM, OTBET Ha HETO
MHOTZA OBLT MONTy4eH CIy4atHO. DKCIIEPUMEHTbl CTaBU-
JIUCh [JLs IPOBEPKYU TUIIOTE3bI O HACTELOBAHNY KOTHUTUB-
HBIX CIIOCOOHOCTEN, BOSMOXXHOCTY UX YCUIEHMS TIPU UC-
KYCCTBEHHOM OTOOpe, BbISCHEHNS (PUIHOIOTMIECKUX
U TEeHETUYECKMX MEXaHM3MOB, OTBEYAOIINX 32 YM.

Haubomee panHme marm B 9TOM HAmpaBIeHUN
6ptn mpepnpuHATH B maboparopuu JI.B. Kpymmnckoro.
On paccMaTpuBai CIOCOOHOCTD JKMBOTHBIX OIEPUPOBATD
IPOCTENMIIMMY 3aKOHAMU OKPY>KAIOIIel Cpefibl KaK OTHO
U3 BaXKHENIINX IPOSABIEHNUII Pa3yMHOTO IIOBEIEHNA U Pas3-
paboTan MeTonbl ee KOMMYECTBEHHOI 1 9KCIIEPUMEHTATIb-
HOII oLleHKM. TaK, «<3HAMEHUTHIIT» TeCT Ha 9KCTPATIONAIIIO
MO3BOJISUL OLEHUTh CIIOCOOHOCTb >XMBOTHBIX K IIOHMMA-
HUIO 3aKOHOB [IBIDKeHNUA U HemcdesaeMmoctu (Kpyumn-
ckuit JI., 2009). OpHako mepBble HONBITKMA IPOBECTU
CEJIEKIIMIO0 KPBIC Ha CHOCOOHOCTD K PELIEHNIO 9KCTPATIONS-
LMIOHHOM 3afiauy oKasamuch HeygayHbl (Kpymmmckuir JI.
u #p., 1975). [IpuunHa sToit Heymaun Kak pa3 MHTepecHa
B CBA3M C IIOCTABJICHHBIM BOIIPOCOM O HA/IMYUU IIIATHI
3a KOTHUTUBHBIE crtocobHOoCcTH. OKa3anock, 4To OBICTpee,
yeM IPOTpecc B pelleHNM 3alauy, B ALY MOKOJIeHMIT Ha-
pacTan cTpax mepep SKCIEPUMMEHTAIBHONM 0OCTaHOBKOIL,
YTO IMPUBENIO K IIOJTHOV HEBO3MOXXHOCTY IIPOBOANTD Ja/lb-
HelIne SKCIepUMEeHTHl. TObKO HeZaBHO 3TU IKCIIEepU-
MEHTBI OBUIN IMPONO/DKEHBI YK€ Ha MBIMIAX M C BBEEHU-
€M JIOIIO/THNTENTBHOrO OTOOpa Ha YCTONIMBOCTD K HEBPO3Y
B aKcrepuMeHTanpHolt cutyanuu (Tonubpono u ap., 2014;
Perepelkina et al., 2015). B aToMm cy4ae ynanoch HOTy4nTh
JKMBOTHBIX, KOTOPBIE, XOTS U HE pellajy 3afady Ha 9KC-
Tpamo/sinuio 6osee yCIeNIHO, YeM KOHTPOJIb, HO OKasa-
JIMCB [JOCTOBEPHO JTy4llle B pelIeHNY JPYTOro KOTHUTUBHO-
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ro Tecra (mouck Bxofa B ybexuie). Kpome toro, mis Hux
OBITIO XapakTepHO GoJIblilee, YeM B KOHTpOJIE, IOTpebite-
HIle IMIIH, A TAKKe CHYDKeHHast 00sI3Hb HOBOI iy (rm-
noHeogarns). VI To u mpyroe M0OOMBITHO B KOHTEKCTE
paccyxennit 06 sHepreTYecKoli Iarte 3a yM. B oTHoe-
HUM TPEBOXXHOCTU Pe3y/IbTaThl OKA3aIICh HEOZHO3HAY-
HBL. B OTKpBITOM IO/l MBILIN, CETEKTUPOBAHHBIE OIHO-
BPEMEHHO Ha CIIOCOOHOCTD pelIaTh SKCTPAMOIALOHHYIO
3ajlady M OTCYTCTBUE OOI3HU HOBOII 06CTAaHOBKM, IIPOSIB-
A 60MbLINIT MHTEPeC K HOBOMY 00beKTy (efie), YTO CBU-
IeTeIbCTBOBA/IO O CHIDKEHUN TPEBOXKHOCTH, HO B IPYTOM
TeCTe, MPEFOCTAB/ISIIONEM BO3MOXXHOCTD IIOKUIATh OCBe-
I[eHHble YYACTKM, IPOSBIANU OOJBIIYI0 OCTOPOXKHOCTB,
9TO TPAAMIMOHHO TPAKTYeTCs KAaK CBUMETENBCTBO IIO-
BBIIIIEHHOI TpeBOXKHOCTU. [locnmemuuit ¢hakT MHTEpeCeH,
Belb MblIlell OTOMpaaM Ha HU3KYIO TPEBOXXHOCTD, OfHA-
KO IIOJIyYUTh OFHO3HAYHO MEHee TPEBOXKHBIX >KMBOTHBIX
IIpU OLHOBPEMEHHON CeleKINM Ha CMOCOOHOCTD K pellie-
HMIO 33/ja4M He yJanocCh.

Eie onHa moBemeHdYecKas mapagurma, KOTopasi mpu-
HeCla psifi HEOXXUJAHHBIX U MHTEPECHBIX Pe3yIbTAaTOB,
CBsA3aHa C 00y4eHueM KPBIC B CIOKHOM abupunte Tpaito-
Ha (Tryon, 1942) u ¢ nocnepyomyM Mory4eHeM JBYX JIN-
HUIT )KUBOTHBIX, OTOOPAHHBIX II0 CIOCOGHOCTI K 06yde-
HMIO: «yMHBIX» (bright) u «tymsix» (dull). JKuBotHsle aTnx
JIMHWIT UMe/IN BbIPa>KeHHbIE OT/INYNS 110 LIEJIOMY PSIAY IIO-
BelleHYEeCKNX, COLMANbHBIX, (PU3MOTIOTMYECKUX U [aXKe
OUMOXMMUYECKIX XaPaKTEPUCTHK.

Xopomro obydarormuecs: X1UBOTHble (nMuHus bright)
HposBsn 6ojiee BHIPOKEHHYIO PEaKIMI0 CTpaXxa B MO-
IeM C SMOLVOHATBHBIM PE30HAHCOM, B OTKPBITOM MOJTE
UX TIOBEfeHNE XapaKTePU30Ba/IOCh BBICOKOI TPEBOXKHO-
creio (XoHmuesa u fp., 1986). Bright caMIijsl ZOCTOBEPHO
vare npourpsiBamu dull caMuaM B [gpakax M 3aHUMAIN
HOfYMHEeHHOe ToJIoKeHne (3omorapesa u fip., 1987; Kpy-
HIMHCKAs U Jp., 1988), B X couyanbHOM MOBEREHNM TIpe-
obajany peakI{uy 3alUTHOTO XapaKTepa, a Y CAMIIOB -
Hun dull — arpeccuBHOro.

[IBe mHMYM OBUIM MCCIIELOBAHBI IO IOKA3ATESAM Me-
Tabo/MM3Ma, TAKMM KaK OOINiT YPOBEHDb [/IIOKO3bI B IIEPH-
depudaeckoit KPOBH, CKOPOCTb BBIOPOCA ITIIOKO3bI B OTBET
Ha BBefleHNe afipeHa/IMHa, YPOBEeHb afjpeHa/MHa U HOpa-
ApeHanMHa B KPOBM 1 HAMOYEYHNKAX, YCTONIMBOCTD /TN~
IMJO0B K OKUCTUTETIBHOMY CTPECCY 1 aKTUBHOCTD CYIIEPOK-
cuppucmyTassl (3omoTapesa u fp., 1987). Pasnuuus 6sum
TOCTOBEPHBI ITO BCeM TIOKasareysiM. Y nuuun dull Kpusble,
XapaKTepusyole o6MeH caxapa, COOTBETCTBOBAIN HOP-
Me, y bright oHu 6BUIN CMelleHbl B CTOPOHY fuabeTnde-
CKOTO TMIA. Pasnmmums B peakumm IIIOKO3bI Ha BBeTEHUE
afjpeHa/INHA CBUAETEIbCTBOBA/IM O IYULINX MOOMIN3AIIN-
OHHBIX BO3MOXKHOCTSIX nuuun dull. Cunres agpeHannHa
" HOpafipeHa/MHa B HAJIIOYETHNKAX OKA3a/ICs IIPUMEPHO
Ha OJHOM YPOBHE, HO B KPOBU COlep>KaHume 060uX KaTexo-
JTaMUHOB 65110 B 2.7—3.4 pasa Bbilte y nuunu bright. Ypo-
BeHb IIePEKUCHOrO OKMC/ICHUSA JIUINAOB y MuHMU bright
ObL B IBa pasa BbIlIle, HECMOTPSI HA TO YTO CUHTE3 CyIle-
poxcupmemyTassl (COJI), mpemoTBpallafoleil OKUCIe-
HIte, OBUI TaKoKe BIle B 1.6 pasa. ABTOPbI TPAKTOBA/IA 3TN
pe3y/IbTaThl KaK CBUETENbCTBO CHIDKEHMS YCTOMINBOCTI
JUNNZOB U KoMmneHcaropHol aktuBanuyu COJl y nuHUM
bright (Xonnuesa u gp., 1986). Kpome Toro, «xoporune»
OMOXMMMYECKIIe TIOKAa3aTely KOPPETMPOBAIU C BEPOST-

HOCTBI0 IOOefbl B IpaKe, 4TO, 10 MHEHUIO aBTOPOB, 00'b-
SICHSTIO 607Iee BBICOKYIO BEPOsSTHOCTb IIPOUTPHILIA CAMIIOB
nuHun bright. JleicTBUTENIBHO, TOFOOP A/Ist [PAKU CAMIIOB
bright u dull ¢ 6nu3KuMY GMOXMMUYECKMMI TTOKA3aTeNIsIMU
HIPUBOAWI K TOMY, 4TO IOOEANTE/LSIMM Yallle CTAHOBUINCD
camubl iuHmn bright (Kpymmnckas u gp., 1988; Xonndesa
u 1p., 1986).

Y xpoic nmuHun bright IposIBUIOCH ellje OHO MHTEpeC-
HO€e CBOJICTBO: OHU IE€MOHCTPMPOBAIN IPENPACIIONOXKEH-
HOCTb K aJIKOTOJIM3MY, TOpa3fo Oojee BBIPAXKEHHYIO, YeM
KPBICBI, [IO/TyYeHHbIE B Pe3y/IbTaTe HAIPABICHHOTO UCKYC-
CTBEHHOrO 0oT6Opa Ha ankoromusM (Amit, Smith, 1992).

OO1mnit BHIBOA, HAIPAIIMBAMOLIUIICSI U3 9TON CEepUM
paboTt, focratouHo oueBuzeH. OTOOP HA YCIEUIHOCTD 06Y-
YeHUsI B CTIOXKHOM JIA0MPUHTE MPUBET K CYLeCTBEHHOMY
CHIDKEHUIO 00IIeit TIPUCIIOCO6IeHHOCTH KUBOTHBIX, IPO-
ABJIAIOLIENCS. HA TIOBEEHYeCKOM, COLMATIbHOM U OG1OXu-
MI4ecKoM ypoBHe. OFHO3SHAYHO pacCMaTPUBATD STH JAH-
Hble KaK CBU/IETE/IbCTBO BBICOKOI IIATHI 32 KOTHUTUBHBIE
CIIOCOOHOCTHM HeNb3sl, MOCKOIbKY HEBO3MOXXHO MCKIIIO-
YUTh MCXOFHYIO CIYYaliHyI0 CLEIUIEHHOCTh IIPU3HAKOB.
Tonbko BocponsBenenre mofo6HbIX 3¢ deKToB Ha APY-
CUX BUAX U B [PYTUX 9KCIIEPUMEHTAIbHBIX CUTYALMsX I10-
3BOJIMTIO GBI TOBOPUTD O TOM, UTO IOFOOHAsI CLIETTIEHHOCTD
He CTyJaliHa.

ITpopomxeHne TeMbl IIOC/IEOBA/IO Ha TA/IEKOM B CH-
CTeMAaTU4YeCKOM OTHOILIEHNU >XMBOTHOM, M3/IOOTIEHHOM
00beKTe reHeTMKOB — Apo3oduite. Bemu oT6op ocobeir,
CIIOCOOHBIX YCTaHABIMBATbh ACCOLMALINIO MEXY CIOX-
HBIM 3aIlaXOM U BKYCOM, KOHTPOJIbHAsI IMHUS HAXOMM-
Jlach B MAEHTUYHBIX YCTIOBMAX, HO He IOfiBepranach 06y-
yeHuio (Mery, Kawecki, 2002; 2003). Yepes 20 mokoneHmit
OBLIN HOTYYEeHBI MYXM, JEMOHCTPUpPOBaBIINe Oojee BbI-
COKYIO CKOPOCTb O0yUeHMs U IYYIIYIO IaMATh, HO HE OT-
JIMYABIINECS IO CHOCOOHOCTY BOCIPMHIMATD, PasandaTh
WIV «YHeTATb BHUMAaHNe» CTUMYNY. BeicTpee 06yd4arh-
Cs1 1 JIyd4llle HOMHUTb OTOOpAaHHbIE MYXIL MOI/IM He TOJIb-
KO B IIOBEJ€HYECKOVl MOJE/M, KOTOpasl MCIOIb30BaIaCh
mns orbopa, HO U B APYIUX YCIOBUSAX aCCOLMATUBHO-
ro 06ydeHns (U C IOTOXUTENbHBIM, ¥ C OTPULIATENbHBIM
HOZIKPEIUIEHNEM).

Pe3ynbraThl CpaBHEHUs «YMHDBIX» U KOHTPOJIbHBIX
MYX OTpa)Ke€Hbl B IIyOIMKALMAX C XapaKTePHBIMU Ha3Ba-
HuAMn «A fitness cost of learning ability in Drosophila
melanogaster» (Mery, Kawecki, 2003) u «Costs of memo-
ry: lessons from ‘mini’ brains» (Burns et al., 2011). Ilepsas
HAXOffKa CHIDKEeHUsI O0lLiel IPpMUCIOCOONIeHHOCTH YMHBIX
MYX 3aKJII0Ya/Iach B TOM, YTO VX JIMYMHKU IIPU OTPAHU-
YeHMHU MNIEBOro cybcTpara He MOINM KOHKYPUPOBATb
C IMYMHKaMI KOHTPO/IbHBIX IMHMUIL, BBDKIBAEMOCTD OblIa
ApaMaTHIecKu CHIDKeHa. IPQeKT He CBsI3aH ¢ UMOPIUANH-
roM. JIIOOIBITHO, YTO MCKYCCTBEHHBIN OTOOP Ha BBDKU-
BAEMOCTbD IMYMHOK B YCTIOBMAX AeUIUTA MUIIEBOTO CYO-
CTpaTa CMMETPMYHO IIPUBEN K CHVDKEHUIO CIIOCOOHOCTI
o6yuatncst (Kolss, Kawecki, 2008). CxopHble cuMMeTpud-
HbIe OTHOLICHNA HaliJIeHbI MEX[Y CIIOCOOHOCTDIO K 00yde-
HMIO U 00I1ell IPOJOKNUTENIBHOCTBIO XUSHU APO30QUIL
Ot60p Ha CIOCOOHOCTD K 0OYUYEHNIO IPYBET K CHIDKEHUIO
Ha 15 % MpOfO/DKUTEIBHOCTY XXIU3HI, @ 0TOOP Ha MIPOOII-
JKUTENbHOCTD JKU3HU IPUBE K yXyauenuio Ha 40 % cmo-
cobHOCTN 06y4aThCsi B MOIOKOM Bo3pacte (Burger et al,
2008).
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O moABNIEHUN HEBPO30B IIPY IOIBITKAX pelIeHNA
CTIOKHBIX 3aflad Y MJICKONMTAIONIVX M IITHUI, JOCTaTOYHO
xopouro usBectHo (Kpymmucxkmit JI. u gp., 1975; Cemmoxu-
Ha 1 JIp., 1976), B HEKOTOPBIX CTy4YasAX 9TY IATOJIOTMYECKIe
IpPOSBIICHNA BBIHYXKA/IM 5KCIIEPVMEHTaTOPOB CHIDKATDb
cnoxHoctb 3agaun (Camyneesa u ap., 2015). Jloo60msIT-
HO, ITO 1 y AP0O30(Q 1T KOTHUTUBHAS Harpyska (Iporenypa
006yteHs) BBI3BIBA/IA OIIPefie/IeHHbIE HEeTaTVBHbIE IIOCTIEN-
CTBUSI, HAIPYUMep, IPUBOANIA K CHIDKEHUIO (epTUIBHO-
CTU U YMEHbIIEHMIO Ha 15 % KonmdecTsa Aull. IIpomomxu-
Te/IbHble KOTHUTVBHbIe TPeHMPOBKU (20 HHeT) CHIDKAIM
wIofoBUTOCTD Ha 40 % (Mery, Kawecki, 2004). CxogHbIM
obpasom opMupoBaHye FOATOBPEMEHHON MaMSITU CHU-
)KaJI0 YCTOMYMBOCTD JPO30PII K OCTPOMY CTPecCy, BbI-
3BaHHOMY pe3KUM OTpaHMYeHMeM B Bofe 1 mumie (Mery,
Kawecki, 2005). 9Tu gaHHBIe, 10 MHEHUIO aBTOPOB, SIBJIsI-
I0TCS CBUICTE/ILCTBOM TOTO, YTO IUIaTa Ha y/Iy4IIeHle KOr-
HUTYUBHBIX CIIOCOOHOCTeI! MPOSIB/ISIETCST He TOIBKO IIPY Te-
HETUYECKOM 0TOOpe «O0ojIee MOAXOISILEro HeIPOHATBHOTO
cybcTpaTa amst 06ydeHsi», HO U IPY HEIOCPESCTBEHHOI
9KCIUTyaTaI[UM 9TOrO CyOCTpaTa [/isi peleHns: KOTHUTUB-
HBIX 3ajad.

C npyroit CTOPOHBI, Y COLVIaIbHBIX HACEKOMBIX, ITJe]I,
OBLIN HalifjeHbI OJIOKUTEIbHBIE KOPPE/ISLINU MEXY CIIO-
COOHOCTBIO K OOYYEHMUIO U YCTOMYMBOCTBIO K OKUCIIUTEIIb-
HOMy cTpeccy u GaxrepuanpHoil mHpexumu (Alghamdi
et al,, 2009). CBsi3aHbI /1M 9TV pa3IN4NA C COLUATIBHOI OP-
TaHM3aIyen )KU3HN, CHIDKAIOIEN KOHKYPEHILIMIO, OCTaeT-
€l HEU3BECTHBIM.

B ornuune ot mopeneit TpalioHa, y «yMHBIX» [p0O30-
¢u moka He MCCIEROBaHBL MeTabOMIYeCKye, IOBefeHYe-
CKIe U ApYyT¥e BO3MOXXHbIe IPUYMHBI CHIDKEHUA KOHKY-
PEHTHOCIIOCOOHOCTH, (PePTUIBHOCTU ¥ BBDKUBAEMOCTH.
STa BO3SMOXHOCTb OCTA€TCS U MPEACTaB/IseT OOJbLION
uHTepec. CKopee BCero, pasayyys MO/DKHBI IIPOSBUTD-
cs Ha BeCcbMa 3HAYVMBIX (PYHKIMOHA/IbHBIX HAIlpaBJIeHM-
ax. [TokasaTeNbHO, YTO CHIDKEHNE BBDKMBAeMOCTHU, KOH-
KYPEHTHOCIIOCOOHOCT ¥ (pepTUIBHOCTM XapaKTEPHO
I71s1 Bpo30GWII TIPM TAKMX MACIITAGHBIX SIBIEHMSAX, Kak,
HaIpyMep, CHIDKEHVe KOHTPOJA 3a aKTMBHOCTBIO MO-
OVIBHBIX 9/IEMEHTOB B T€HOME U CHIDKEHNUE TeHEeTIIeCKOil
crabuabHOCTH. He cHMDKaeTcst /i reHeTHdYecKast CTabuIb-
HOCTb IIpU 0TOOpe Ha KOTHUTKBHBIE criocobHocTn? OTBeT
Ha 9TOT BOIIPOC, HACKOJIbKO MHE U3BECTHO, ellle He IIOJHM-
MaJICs B COBpeMeHHOI IuTeparype.

WTaK, ecmyu IepeduciInTb BCe SMIIMPUYECKM BbIAB-
JICHHbIE Ha CETONHAIIHMII IeHb HeTraTHBHbIe MOC/IeCTBAA
pasBUTHsI KOTHUTMBHBIX CIIOCOOHOCTEl Y OPraHM3MOB
PasHOro ypOBHA OpraHU3alNY, TO IOTYIUTCA CIeRYIOIVIA
CIINCOK:

TUIEPBO36YANMOCTb;

= SMOLIMOHA/IbHAA HEYCTONYMBOCTE;
TPEBOXHOCTD;

CKJIOHHOCTD K aJIKOTO/IM3MY;

CHIDKEHIe afIJalITUBHOCTY ITIMKOT€HOBOTIO OTBETa
Ha CTpecc;

HOHIDKeHNUe COLMAIbHOTO PaHTIa;

CHIDKEHME KOHKYPEHTHOCIIOCOOHOCTH B 6opbbe
3a pecypchl;

CHIDKeHMe PepTIIbHOCTH, YUCTeHHOCTH

U BEDKMBAeMOCTH IIOTOMCTBA;

= CHIDKeHIe 001I1elt 1 MeTaboMM4ecKol! YCTOMINBOCTI

K CTpeccy.

OTu [aHHBIE CBUAETEIbCTBYIOT O TOM, UTO «IUIATa»
3a KOTHUTVYBHBIE CIIOCOOHOCTI MOXKET 3aTPaTriBaTh HE TOJIb-
KO (yHKIIMM HEPBHOII CHCTEMBI, HO U I/I0OA/TbHbIe MeTa-
6onmyeckue ¥ GMOXMMMYECKNE IPOLIECCHl B OPTaHU3ME.

JJaHHBIX TIOKa HELOCTATOYHO, YTOOBI [e/laTh Haje-
KO upyue BeiBoAbl. CylecTByeT TO/MBKO HAbop CBU-
[eTeNIbCTB B II0/Ib3y [JOBOJIBHO BBICOKOJ IUTATHI 32 KOT-
HUTUBHBIE CrocobHocTH. ORHAKO Y)Xe HUMeolecs
CBUJIETENILCTBA YKA3bIBAIOT HA HEOJHO3HAUYHOCTh «KOT-
HUTMBHOI IPOABUHYTOCTU» AJIsI €CTECTBEHHOrO oTbopa.
3a HECOMHEHHO MO/e3HOe IMOHIDKEHME HEOIPeeIeHHO-
ctu BHemrHel! cpepnl (Friston, 2010; Carhart-Harris et al.,
2014) Bce-Taky, MO-BUAUMOMY, IPUXOAUTCA 3aIUIATUTh.
ITepeyeHb «BO3MOXHBIX BIIOB OIIATBI» XOPOIIIO COITIACY-
eTcst ¢ TakuMu (aKTaMu, Kak 6onmblas MHAMBUAYATbHASL
BapnabeNbHOCTh B OTHOLIEHWM KOTHUTMBHBIX CIIOCO0-
HOCTeIl y BCeX BUMIOB U OBICTPOE CHIDKEHIE YMCTBEHHBIX
CrIOCOOHOCTEN MPY MCYE3HOBEHUM BHEUIHMX (aKTOPOB,
Tpe6y10Lme KOTHUTMBHOI Harpysku (Moran, 1992; Pra-
vosudov, Clayton, 2002; Shettleworth, 2009; Mery, 2013;
Hollis, Kawecki, 2014). DXOHOMHO€ OTHOLIEHME SBOIOLN
K KOTHUTUBHOM (YHKIMU TPYFHO OOBICHUTb B HPUHSA-
THIX TEPMMHAX SHEPTeTUUECKOI IUIAThI 32 M, IOCKOTIbKY
9HepreTHKa JIETKO BOCIIOIHSETCS 3a CUeT BHELIHNX Pecyp-
COB, a MOBBIIIEHIe HTE/UIEKTA MOYXKeT 00eCIIeunTD ycIex
B foCTyIle K HUM. I[1aTa B TepMMHAX CHIDKEHUS YIOPSHO-
YeHHOCTHM Mo3ra wim opraumsma (Kpymmmackuit A., 2013;
2015) mpencraBsietcs 60mee IpaBROIOKOOHOIT, TOCKOMIb-
Ky YIOPsOYEHHOCTb He BCErfa MOXXHO BOCCTAHOBUTD
TOJIBKO 32 CYET IPUTOKA SHEPTUML.

o AJL KpyummHckoro mpu 06Cy>XKIeHnI BO3MOXHbBIX
HOPUYMH CHIDKEHUSI YCTONYMBOCTY M KOHKYPEHTHOCIIO-
COOHOCTY TPV MTOBBILIEHNY KOTHUTUBHBIX BO3MOYXKHOCTEIT
paccMaTpuBaIach TOMbKO SHEPTeTUYECKast COCTABIISIONIAs
(Mery, Kawecki, 2004; 2005; Niven, Laughlin, 2008; Mery,
2013). Jloruka 6O/MBIIMHCTBA UCCIETOBATENEN TPO3PATHA:
pabora Mo3ra 1 GOpMUPOBaHIE B OHTOT€HE3€ MO3T4, CIIO-
COOHOTrO pemrath 6ojIee CIOXKHBIE 3a/iadl, OYEBUTHO, Tpe-
OyeT aHepruu, C/Ie[OBATENbHO, SHEPTUM MOXKET He XBaTUTD
Ha KaKye-TO IPyTiie OPTaHBbI U CUCTEMBI, He 3a/jeliCTBOBaH-
Hble B pelLIeHMy 3aad, M 9TO IOHUSUT OOLIYIO IIPUCIIO-
cobneHHOCTb opraHmsMa. OFHAKO 3TOMY MPOTUBOpEYAT
pesynbrarel KcrepuMenToB. Hampumep, u mposodusr,
u KpbIchl muHMit TpaitoHa oT6upanuce B 1abOpaTOpPHBIX
YCIIOBMAX, MCKTIOYAIONX HEFOCTATOK IMTAHMs, KOHKY-
PEHIVIO 3a HEro, a C/IefOBATENbHO, ¥ HEJOCTATOK JHep-
ruu. DHTPONMITHASL IUIATA 32 [TOBBILIEHVE KOTHUTVMBHBIX
CIIOCOOHOCTEN 1 pellleH1e 3afiad, BIIEPBbIE PACCMOTPEH-
Hasa A.JI. KpymmHckmM, ¢ Moeil TOYKM 3peHus, O6ofblie
COOTBETCTBYET SMIMPUUECKIM NAHHBIM O CHIDKEHUU 00-
I[ell IPUCIIOCO6TEHHOCTH KUBOTHBIX B pe3ynbrare 0T6o-
pa Ha KOTHUTUBHbIE CIIOCOOHOCTIL.
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On the Cost of Cognitive Functions
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Abstract. In the present mini-review, I discuss some aspects of the fitness costs of cognitive activity by focusing on biological
data obtained in ethological and laboratory experiments. Do these findings fit the idea of entropic cost of problem solving

proposed by A. L. Krushinsky?
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