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Theoretical Background of Dissertation

The dissertation addresses executive control of attention, an important topic in cognitive
neuroscience. There are multiple theories of brain processes in executive control including those
of M. Posner and A. R. Luria. In the dissertation, Ms. Borbassova provides a thoughtful and
comprehensive integrative literature review of relevant theories derived from multiple research
traditions. She also discusses key methodologies for the cognitive neuroscience of executive
control, including analysis of the electroencephalogram (EEG) and functional Magnetic
Resonance Imaging (fMRI).

The dissertation also highlights the sensitivity of executive control to multiple psychological
factors. Two types of factor requiring further research are identified: the emotional state of the
person and individual differences. Ms. Borbassova does a good job of justifying the relevance of
these factors and indicating research needs. The dissertation clearly sets out evidence that
emotional constructs such as positive and negative affect may be associated with the
neurological processes supporting brain attentional networks. It also provides an account of
major individual difference constructs that may be linked to attentional control. including the
Five Factor Model of personality and C. Spielberger’s trait anxiety dimension. The aims and
hypotheses of the study are clearly set out and justified, based on the literature review.

Overall, the dissertation demonstrates Ms. Borbassova’s grasp of the research literature on
executive control, and her ability to integrate multiple areas of research supported by diverse
methodologies into a coherent scientific argument. She shows a depth of understanding worthy
of a doctoral candidate and expertise sufficient for pursuing independent academic research.

Validity of Methodology and Data Analysis

The research conducted by Ms. Borbassova required her to master several distinet research
methodologies. In line with the cognitive neuroscience focus of the research, she obtained and




analyzed EEG data from human subjects. Specifically, the dissertation reports Event Related
Potential (ERP) data that index discrete cognitive processes supporting selective attention and
working memory. Working with ERPs requires a high degree of technical knowledge and
competence and the dissertation demonstrates Ms. Borbassova’s proficiency in this methodology
and her ability to report on methodological issues.

The study reported also includes behavioral measures of attentional functioning based on
analysis of reaction times (RTs) to task conditions differing in attentional demands, as specified
in the work of M. Posner and colleagues on the Attention Network Test (ANT). Ms. Borbassova
cogently sets out the rationale for use of the ANT and interpretation of the chronometric data it
provides. She also situates her application of the ANT in the context of vigilance and the
dynamics of attention which represents a novel contribution to methods in this field.

A third methodology in which Ms. Borbassova demonstrates professional expertise is the use of
questionnaires and surveys to assess emotional states and key individual difference constructs
such as the FFM. She sets out the psychometric justifications for utilizing the questionnaires of
her studies and links the constructs assessed to relevant theory.

Similarly, the dissertation also shows Ms. Borbassova’s competence in appropriate use of
multiple statistical techniques. These include use of Analysis of Variance (ANOVA) for
investigating the temporal dynamics of attention and correlational statistics for investigating
individual differences in performance. The dissertation also illustrates Ms. Borbassova's
knowledge of specialized techniques for analysis of EEG and ERP data, such as filtering and
control of artifacts.

Main Results of Study

Findings of the study contribute to understanding of the temporal dynamics of attention and
variation in executive functioning with emotional states and individual difference factors. The
analysis of both behavioral and ERP data is important for establishing the functional significance
of brain attention networks and identifying relevant convergences and dissociations between
attentional performance and neural response.

ERP data discriminated between the different attentional networks specified by the M.1. Posner
model and add to existing knowledge of temporal changes in attentional functioning such as
vigilance decrement. In addition, the dissertation reports extensive correlational findings that
add to existing knowledge of the role of personality, emotion and stress in executive control of
attention. These analyses discriminate the differing roles of positive and negative emotion in the
core attentional functions of executive control, alertness and spatial orienting. Results also
demonstrate the role of FFM personality traits such as conscientiousness in attentional function
and elucidate the impact of personality on emotional state during performance of attentionally
demanding tasks. Thus, Ms. Borbassova’s interpretation of the results of the study provides
multiple novel insights into the factors controlling human attention.




Conclusions and Recommendation

The dissertation is an accomplished research work that clearly demonstrates the proficicncy of
Ms. Borbassova in developing an evidence-based scientific argument, implementing multiple
methodologies for cognitive neuroscience studies, and deriving novel and significant
implications. Improved understanding of executive control also has practical implications as set
out in the dissertation for enhancing performance at work and treating psychological disorders.
The findings reported in this dissertation thus have potential for application. The standard of the
research and its reporting is high enough to merit the award of a doctoral degree at my own
institution. I recommend awarding the Ph.D. degree to the candidate.

Sincerely,

(el M

Gerald Matthews, Ph.D.
Professor of Psychology
George Mason University
gmatthe(@gmu.edu

(703) 993-1576
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Kadenpa neuxonoruy

YHuBepcurera Hoxopaka Mboiicona
I8 siuBaps 2023 rop

OT3bIB
I'YJIbHYP BOPEACOBA

chxotbumo.uornqecxoe Hecjie0Banue BiAHSIHuS IMOUMOHAJIBHBIX
COCTOSIHHH H HHAMBUAYAIbHBIX pPa3jiuyuii Ha IK3eKYTHBHBIH KOHTPOJIb

TeopeaneCKue OCHOBBI Auccepranuu

Hucceprarms nocssimena IK3CKYTHBHOMY KOHTpPOJIIO BHUMaHMsl, BaXXHOM TeMe B
KOTHUTHBHOH  HelipoHayke. Cywectsyer muoxecTBo TEOpHH  MpoLEecCOB
IK3CKYTHBHOIO KOHTPOJISl, BKIIOYas Teopun M. IloszHepa u A.P. Jlypuun. B
AuccepTauny r-xa BopGacosa mnpeacrapiser NPOAyMaHHBIH W JOCTATOYHO
UIHPOKUH  MHTerpaTHBHBI{ 0030p JIUTEPATYpbl  COOTBETCTBYIOIIMX TEOpHUH,
OCHOBAHHBIX Ha MHOT'OUYHCIEHHBIX HCCIeIoBaTeNnbCKUX TpaauLmsx. OHa Takike
00CyKIaeT KIodeBble METOJI0JIOTMU KOMHUTHBHO] HEeHPOHAYKH 3K3€KyTHBHOTO
KOHTPOJIA,  BKJIIOYas  aganms dNeKkTposHuedanorpammer (DI )i
(yHKLUHOHANBHO MAarHHTHO-PE30HAHCHOM ToMorpaduu (OMPT).

B nuccepraiuu rakke HMOMUCPKHBACTCS BIHMSHUE HA SK3eKyTHBHbIN KOHTPOJTb
MHOTOYHCJICHHBIX MICUXO0JIOIHYECKUX }akTopos. Beinesnens! asa THna bakTopos,
TPeOyIOIMX NasbHEIIIero Hee e 10Banus: SMOLHMOHANIBHOE COCTOSIHUE YelloBeKa
H WHOMBHIAyalbHBIE pa3nuuus. [ -jka bopbacoBa xopomo o6ocHoBsBaCT
SHATMMOCTE  3THX (DAKTOPOB M HEOOXOAMMOCTH B X uccieaoBaHuu. B
AUCCEPTALIMM YETKO M3JIOKEHBI J0Ka3aTelbCTBa TOro, YTO 3MOLMOHAIBHBIE
KOHCTPYKILIMH, TaKMe KaK MOJOKUTENBHBIH W OTpHLATEbHbI apdexr, moryt
OBITb CBA3aHbI C HEHPOPH3MOIOrHYECKUMH MPOLIECCAMH, MOIEPKUBAOLIMMHU
HEHpoCeTH BHMMaHMs Mo3ra. B HeMm Takke naercs OTYET 00 OCHOBHBIX
KOHCTpYKTaX WHIAMBU/YalbHBIX PasjiM4Mil, BKIIOUYas NATH)AKTOPHYIO MOzeb
JMYHOCTH ¥ MOJIEJIb TPEBOKHOCTH Cnnnbeprepa-Xanuna, KOTOPBIE MOI'YT OBITh
CBA3AHBI C KOHTPOJEM BHHMaHMs. LlelM W runotessl uccienoBanus YETKO
ChOpMyYIHPOBaHBI M 0GOCHOBAHbI HA OCHOBE 0030pa MTepaTypsl.

LEJIOM, JuccepTalus JEMOHCTPUPYET T[OHUMaHHE TI-)KOii Bopbacosoii
HCCIIe/I0BATENILCKOM  JINTEPATYPbl MO  3K3eKYTHBHOMY KOHTPOMO 1 ee
CMOCOOHOCTH  MHTErpUPOBATH MHOFOUMCIEHHBIE 00JacTH HCCIIeI0BaHMUIH,
lIofiep)KBaeMbple  pa3IMYHBIMM ~ METONOJOTHSIMHU, B MOC/IeI0BATEIbHY IO
Hayuynyio aprymeHrtauuioo. OHa JIeMOHCTpUpYeT mzz6mxy MOHUMAHUS,
AOCTOMHYy10 kaHaupata PhD, W OMBIT, 1OCTATOYHBIA TS  NpoBemeHmus
HE3aBHCHMBIX aKaJeMHUYeCKHX HCCIe10BaHHH.

BaJIHLIHOCTb METOAOJIOrHH H aHa/IH3a JaHHbIX
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Hccenenosanmne, fipoBe/icHHoe  r-)koii  bopbacoBoit, norpeGoBajsio 0T Hee
OBJIAICHUS HECKONbKUMH Pa3s/IMYHbIMHK MCCJIE0BATEIILCKUMHA METOLOJIOIHMSIMH.
B coorserctBun ¢ HarpaB/IeHHOCTBIO  HCCIEIOBaHUs HA KOTHUTHBHYIO
HelpoHayKy, oua fposena 3anucu sHuedanorpamMmbl (D3[7) y4acTHHKOB
IKCIICPUMEHTA 1 npoaHaan3npoBasa oJIydeHHble JaHHble. B yacTHOCTH, B
AUCCEPTALIMU  MPUBOASTCS  gaHHBblE 110 XapaKTepUCTUKaM  BbI3BAHHBIX
norenunanos (BIT), cszanubie ¢ COOBITHAMMU, KOTOPBIE OTPAKAIOT AMCKPETHBIE
KOTHUTUBHBIE MpoUecChl, MOMNepKUBAIOLINE u3bupaTtesbHOE BHHUMaHHE H
pabouyio namsTe. PaGora ¢ BIT TpeOyeT BBICOKO# cTereHH TEXHUYECKUX 3HAHHIA
W KOMIETEHTHOCTH, M JuccepTalys JEMOHCTPUPYET BIlaJleHHe TI-XKOMH
bopbacosoii  sroit  meromonormeli u  ee CIOCOOHOCTb  JOKJIAJbIBATh
METON0JI0rHYecKue 0COOEHHOCTH JAHHOTO MO/X014.

Ilpencranennoe uccrnenosanue Taike Biouaer NOBe/ICHYeCKHEe IoKa3aTesu
GyHKUHOHUpOBaHUS BHUMAaHHs, OCHOBAaHHOM Ha aHaju3e BPEMEHH peakLuu
(RT) Ha kareropun CTHMYJIOB 3a/1a4y, onpeeneHHbIMU B paGoTtax M. [Tosuepa
M €ro Komier no Tecty Helpocereit Buumanus (ANT). [-xa Bopbacosa
ybenuTenbHo u3naraet o6ocHoOBaHIeE HCTIOB30BAHMS KOIHUTHBHOI 3ana4u THB
W HHTEPIIPETUPYET XpOHOMETPpHYeCcKUe NaHHble. OHa TaKyKe paccMaTpUBaeT CBOe
npumenenne THB B koHTekcTe mMHAMUKM BHMMaHHS H YCTOHYUBOCTH
BHUMAaHUS, 4TO [PEeACTaBIseT Co0O0H HOBBIN BK/IA B METOIHKY B 3TOH 061aCTH,
Tperess  MeTomomoruss, B KoTOpoH r-ka BopbGacosa  nemoncTpupyer
MPO(QECCHOHATBHBIN ONBIT - 3TO HCMOJB30BAHHE AHKET U ONPOCHUKOB ISl
OLCHKH  3MOLMOHAIbHBIX  COCTOSIHUM M KJIHOYEBBIX KOHCTPYKTOB
UHIMBHIYaNbHBIX pasinuuii, Takux kak bonbiuas narepkxa. OHa 060CHOBbIBACT
HCII0/Ib30BAHME TICUXOMETPHYECKHX ONPOCHHKOB B CBOMX HCC/ICAOBAHHSX U
CBA3LIBACT OLEHEHHbIC KOHCTPYKLIUU C COOTBETCTBYIOLIEH TEOpHEii.
AHaJIOrH4HBIM 00pa3oM, UCCEPTALMS TAKIKe JAEMOHCTPHPYET KOMIETEHTHOCTh
r-ku  bopGacoBoii B HaunekamleM  HCMOIB30BAHHM — MHOMOYHMCIEHHbX
CTaTHCTHYECKUX MeTOA0B. OHHU BKIIOYAIOT HCIOJB30BAHUE JUCIIEPCHOHHOTO
anamusa (ANOVA) [1s uccienoBaHHs BpeMEHHOH AHHAMUKH BHHMAaHUS W
KOPPE/ALMOHHON CTaTUCTUKH JUIS M3YYECHHS WHIAMBHIYAJbHbBIX pasnuuuii B
BBINIONHEHWH  3a/auu. JluccepTauns TakKe WULOCTPUPYET S3HAHUS T-3KK
bopbacoBoil o crieuuanu3upoBaHHBIX METOAAX aHaniM3a AaHHbIX DI u BIT,
TaKUX KaK QUIBTPALMS U KOHTPOJIb apTe(hakToB.

OcHoBHbIE pe3yJibTaTrbl HCCJIEAOBAHHUS

Pesynbrate! Mccie1oBaHus CIIOCOOCTBYIOT NOHMMAHHMIO BPeMeHHON IHHAMHKI
BHUMAHHMS ¥ BApHALML B IK3CKYTHBHOM KOHTPOJIE IIPH PA3HBIX SMOIMOHAbHbIX
COCTOSIHUAX M MHAMBUAYANbHBIX PA3IHUMiA. AHATU3 KaK NOBeCHUYECKNX, TaK 1
900" BIl naHHBIX BakeH Ui YCTAHOBJIEHHS (DYHKLHOHANBHOIN 3HAYHMOCTH
HelipoceTel BHUMAHUA MO3ra W BBLIABIEHHS COOTBETCTBYIOLMX CXOMIACHMIT 1

FIAPAKTBIF APTbl IKAFbIFA
KAPAHbI3
M. HA OBOPOTHOM CTOPOHE




PACXOXKICHUH Mex 1y
HEPBHBIMH TIpoLieccamy,

Jlannsie BIT  Beigensior Pasiinyutbie HeiipoceTn BHHMaHusl, onpejeneHHble
mozensio MM Tosuepa, u nononusior CYLIECTBYIOLINE 3HAHHS O BPeMEHHbIX
H3MEHEHUSX B (byHKLIMOanOBaHuu BHUMAHUA, TakUX KaKk CHHIKEHHE
bantensHocTH. B ANCCEPTALMH  MpeACTaBCHbl  HalifeHHble pe3yJbTaThl
KOPPE/ALMOHHBIX  B3auMoseiicTauit, KOTOpbIE CyIIECTBEHHO OMOJIHAIOT K
HMCIOLIMCA HayUHbIM 3HAHHAM O posTH MHIMBUYaJIbHBIX pa3jinyiii, IMOLHIH 1
cTpecca B 9K3€KYTHBHOM KOHTpoJIe. Pesynbrathl paszessoT
llnd)(i)epeHquosaHHy}o POJIb MOJIOKUTENBHBIX M OTPULATENBHBIX SMOLMIT B
OCHOBHBIX HEHpPOCETSX BHUMAHMS: IK3EKYTUBHOM KOHTpOJIE, GAMTENLHOCTH M
OPUEHTHPOBKH. Pesynbratel  Taske AEMOHCTPUPYIOT POJIb  JINYHOCTHBIX
XapaKTePUCTHK bonbioit nsrepku, takux kax 7100pOCOBECTHOCTh HA BHUMAHHeE,
H  TIOKa3bIBAOT Ha/lUYMe BIHSHUS MHAMBUAYANIbHBIX OCOOEHHOCTEH Ha
IMOLHOHAIBHOE COCTOSIHUE BO BpeMs BBINOJHEHHS 3a1a4y. Takum obpazom,
MHTEpIPETalMs pe3yIbTaToB UCCIe0BaHNs ki Bop6acoBoii naeT MHOKECTBO

HOBBIX  NpPEACTaBNCHHH O (aKTopax, KOHTPOJHMPYIOLMX HYelOBEYeCKOe
BHHUMaHHe.

NoKasaressmuy BBITIOJIHEH U 51 3alayu Ha BHHUMAaHHUE M

BeiBoabl u pexomenaauus

Huccepranust npesacrasiser coboii 3aBEpIUEHHYIO MCCIIe10BaTENbCKYIO paboTy,
KOTOpasi HArISAHO JAEMOHCTPUPYET KOMIMETEHTHOCTh I-kM bopbacosoii B
paspaboTKe Hay4YHBIX apryMeHTOB, OCHOBAHHBIX Ha baKkTHyecKuX JaHHBIX,
BKJIIOYAIOMIMX HMHTErpaldl0 METOAOJOTHH Ul MCCAEeA0BaHMN B 0BJacTH
KOTHUTHBHOH HEeHPOHAYKM M MOJyYEHUH HOBBIX M 3HAYMTENbHBIX BbIBOJIOB.
JlanHHas paboTta npoiBHraeT NoHMMAaHHe 3K3eKYTHBHOIO KOHTpOJIsl, HMeeT
MPAaKTHYECKOE 3HA4YeHHE, KaK yKa3aHO B JWCCEPTALUM, AJs [1OBbILICHIS
NPOU3BOAMTEILHOCTH Ha padoTe M JIeYeHUs MCHXOMOrHYECKHX PacCTPOICTS.
Taxum 00pasoM, BbIBOABI, NpeJCTAaBNCHHbIE B ITOH [HCCEPTALMH, HMEIOT
NOTEeHUHAN ISl TPUMEHEHHS. YPOBEHb MCCIEJOBAHMS H €ro OTYETHOCTH
JIOCTATOYHO BBICOK, YTOOBI 3aCIy)XKHTh NPHCYIKACHHE NOKTOPCKON CTENMeHH B
YHUBEpCHTETE, Iie i paboTao. SI pekoMeH/yio NPHCBOMTD KaHANAATY cTereHb
J0KTOpa (PUII0CO(PHH.

Hckpenne,

Gerald Matthews,
[Ipodeccop ncuxonorun, Ph.D.
YHusepcuteta Jxopika Maiicona

gmatthe@gmu.edu
(703) 993-1576
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