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Hepodusmnonormyeckme Koppenatbl TBOPHECKOM Shekis

AEATeNIbHOCTU B YC/IOBUMAX COpPEBHOBaTE/IbHOI0
couuanbHoro BsauMoaeucTeua: aavubie I3 /BM
rMNepcKaHHMHIroBOro McciefoBaHuA

H.B. HaropHoBa*, H.B. LLleMAkuKHa

WHCTUTYT 3BOMIOLIMOHHOM du3nonorum u 6uoxummm uM. .M. CeueHoBa Poccuiickoit akapeMuu Hayk, CaHkT-TeTepbypr, Poccuiickaa ®efepaums

AHHOTALMA

Mo3roBas aKTMBHOCTb CYLLECTBEHHBLIM 06pa30M MeHAETCA B Pa3fIMUHbIX YCIOBUAX COLMANbHOMO B3auMomencTama. OpHaKo
BNMAHNE KOHTEKCTA COLMaNbHBIX B3aMMOAENCTBUM Ha HEMPOQM3NOIOrMYECKNE KOPPENATbI KOTHUTUBHOW M TBOPYECKOM
AEATENbHOCTM KaK TaKoBOW paccMoTpeHbl HegocTatouHo [1]. MoryT 6biTh BbigeneHbl ABa NONAPHbIX TUNA B3aWMOJENCTBUI
Mpy peLLeHnn 3aay — COTPYAHUYECTBO MW COpPEBHOBaHMUE.

Lenb uccnepoBanusa. OueHKa BAMAHUA YCNOBUI COPEBHOBAHUA Ha aMMITYAbI BbI3BaHHbIX NoTeHuuanos (BI1) npu pelue-
HWUM TBOPYECKMX U HETBOPYECKUX 3aau.

UcnbiTyeMble (26 MyxumH, 18 HEeHLLMH) BLINONMHAMM ABa TUNA 3aaHWUi UHAUBUAYANbHO U B YCNIOBMAX COPEBHOBaHMA B Na-
pax (MyXKUMHA—MYHUMHA, HKEHLLMHA—KEHLLMHA): TBOPYECKOE — MpUayMaTb HeobblYHOEe MCMONb30BaHWE NOBCEOHEBHOMO
npeaMeta (KMpnuY, raseTa, CKpernka 1 ap.), U HETBOPYECKOe — MEepeUUCINTb NpeaMeTbl U3 NpeLJIoXKeHHbIX KaTeropuii
(TpaHcnopT, npegMeThl Mebenu, BuAbI cnopTa W ap.) Bcero anA vHAMBMOyanbHOro M COBMECTHOrO BbIMOMHEHWUA 6biNo
npepanoeHo bonee cra npob Kaxporo TMna. MocneaoBaTeNbHOCTb BhINONHEHUA 3aaHuWii (MHOMBUAYANbHO UKW COBMECT-
HO) paHOOMM3MpPOBanach MeXay napamy y4acTHUKOB. [1py BbINOMHEHWUW 3a4aHUA B Nape Y4aCTHUKOB CO3LaBanuCh YCo-
BMA CONEPHUYECTBA — «3aCUMTLIBASICA» OTBET NEPBOr0 OTBETMBLLENO YYaCTHUKA.

Bo BpeMA BbINONHEHWA 3afaHWi CUHXPOHHO perucTpuposany 331/BIT (MoHononApHaa 3anuck oT 15 oTBedeHuN, pede-
PEHT — 06beAUHEHHDIV YLUHON 3neKTpod, MoauduumpoBaHHasa cuctema 10/20, Y[=500 'u, nonoca peructpauum 0,53—
150 'y, nonoca aHanusa 1,6—30 'y, pexkexTopHbIA ¢unbTp 50 L) € Mcnonb3oBaHMeEM aneKTposHuedanorpada Muuap-202
(000 «Muuap», CaHkt-letepbypr) u nporpammHoro naketa WInEEG (MoHomapes B.A., Kponotos 0.[]., HoMep rocynap-
cTBeHHow peructpauum 2001610516 ot 08.05.2001). CpaBHuBanu BIT B KarkOoM U3 3aaHui (TBOpYECKOE MK HETBOpYE-
CKOe) MeK[y YCNoBMAMM COPEeBHOBAHMA M WHAMBUAYANbHOIO BbINONHEHUA € ucnonb3oBaHveM RM ANOVA gna dakrtopa
COCTOAHUE (vHamBmayanbHoe BbIMONHEHWE/B YCNOBUAX COPeBHOBaHWA) 1 B3auMoaenctaua gaktopo COCTOAHMEX30HA
(15 otBepeHuit 330 B BblAENEHHbLIX BPEMEHHbIX MHTEpPBaNax pasinyinm.

YcnoBuA copeBHOBaHMA NPUBOAMAM K YMEHBLUEHUIO aMMIUTYL CEHCOPHLIX KOMMOHEHTOB P1, P2 1 ceMaHTUYeckux KoM-
noHeHTOB ¢ nateHTHocTbio N400 (B nobHbIX 0bnacTax Kopbl nesoro monywapusA) U P600 (B TeMeHHbIX 06M1acTAX Kopbl)
KaK Npy TBOPYECKOM, TaK U MPY HETBOPYECKOW LEATENLHOCTM, MO BCEW BUOAMMOCTM, CBUAETENLCTBYS O 3aTPYAHEHUM Npo-
LieccoB nomcKa oTeeTa. [IpoLeHT HaAeHHbIX 0TBETOB TaKMKe Obll 3HAUMMO HUMKE B YCIIOBMAX COPEBHOBAHMSA N0 CPABHEHMIO
C MHOMBMYyaNbHbIM BbINOSIHEHNEM 3adaHunA (MeaunaHa 45% (31-55) no cpaBHeHuio ¢ 56% (49—74) B TBOpYeCKOM 3agaHUM
u 87% (82-93) no cpaBHeHmio ¢ 66% (60—76) — B HETBOpYECKOM 3afjaHWK B YCNOBUAX COPEBHOBAHWUA U MHOMBUOYaNb-
HOro BbIMNOJIHEHWA, COOTBETCTBEHHO). BepoATHO, 3HaUMTENbHAA YacTb PeCYpCcoB NpU BbINOMHEHUM 3aiaHWA B YCNOBUAX CO-
LManbHOro B3aMMOLEWCTBMA HanpaBneHa Ha OLEHKY peakuui M OTBETOB MapTHEpa, YTO MPOABNAETCA KaK B CHUMEHWUU
amMnanTyabl 6onee paHHUX KOMMOHEHTOB, CBA3aHHLIX C BHUMaHWeM (P1, P2), Tak U NO3OHMX KOMMOHEHTOB, CBA3AHHbIX
C ceMaHTU4ecKomn obpaboTkon ctumynos (N400, P600). YcnoBua copeBHOBaHMA OKasbiBanu 6onee BblparKeHHbIN 3QdeKT
Ha HeMpoPU3MONOrMyYecKMe NoKasaTeNn TBOPUYECKON AEATENIbHOCTM MPU COMOCTaBIEHUM C HETBOPYECKOM.

KnioueBble cyi0Ba: Bhi3BaHHbIe noTeHUManbl (Bl); BepbanbHas TBOpUYECKan AeATeNIbHOCTb; COPEBHOBaHME (KOHKYPEHLMS);
coumanbHble B3aumogenctaus; P1, P2; N400O; no3gHue no3utmsHble noteHumansl (P600).
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Neurophysiology of creativity in conditions
of competitive social interaction: data of EEG
hyperscanning study

Zh.V. Nagornova*, N.V. Shemyakina

Sechenov Institute of Evolutionary Physiology and Biochemistry of the Russian Academy of Sciences, Saint Petersburg, Russian Federation

ABSTRACT

Brain activity changes significantly across various social interaction conditions. However, the impact of social interaction
context on neurophysiological correlates of cognitive and creative activity per se remains insufficiently explored [1]. Two
distinct types of interactions can be identified when it comes to resolving tasks: cooperation or competition. The aim of this
study was to evaluate how competition conditions affect the amplitudes of event-related potentials (ERP) when solving
creative and non-creative problems.

Subjects (26 men and 18 women) performed two types of tasks both individually and in pairs of the same gender. The tasks
consisted of creative and non-creative activities. In the creative tasks, participants were asked to describe unusual uses
of everyday objects, such as a brick, newspaper, or paper clip. In the non-creative tasks, participants were requested to
list items from various proposed categories, such as transport, furniture, or sports. A total of over one hundred samples
of each type were provided for both individual and joint performance. The order of task performance, whether individual or
joint, was randomized between pairs of participants. When tasks were performed in pairs, the first responding participant’s
answer created competitive conditions and was considered the first response.

During the tasks, we recorded EEG/ERP data synchronously using a Mitsar-202 electroencephalograph (LLC Mitsar,
St. Petersburg) and the WInEEG software package (Ponomarev V.A., Kropotov Yu.D., No. State Registration 2001610516
dated 08.05.2001). The recording was monopolar from 15 leads with a referent — combined ear electrode. We modified
the 10/20 system with a sampling rate of 500 Hz, and a recording band of 0.53-150 Hz. We analyzed the data using
a band of 1.6-30 Hz and a 50 Hz cutoff filter. ERPs for each task (creative or non-creative) were compared between
the competition and individual performance conditions by conducting a repeated-measures ANOVA for the STATE factor
(individual performance/competition conditions) and STATExZONE factor interaction (15 EEG leads) in the selected time
intervals showing differences.

Competition conditions resulted in decreased amplitudes of both sensory components, P1 and P2, and semantic components
with N400 and P600 latency in both creative and non-creative activities. This suggests the presence of difficulty in finding an
answer. The proportion of correct responses was significantly lower in the competitive conditions than during individual task
performance. The median correct response rate was 45% (31-55) compared to 56% (49-74) in the creative task, and 87%
(82-93) compared to 66% (60-76) in the non-creative task, during competition and individual performance, respectively.
Probably, a significant portion of the resources used when performing the task in social interaction conditions were aimed
at evaluating the partner’s reactions and responses. This assessment was reflected in the reduction of earlier components
associated with attention (P1, P2) as well as later components associated with semantic processing of stimuli (N400, P600).
The conditions of the competition had a more noticeable impact on the ERP in the creative task as compared to the non-
creative task.

Keywords: event related potentials (ERP); verbal creativity; competition; social interactions; P1, P2; N400; late positive
potentials (P600).
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