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INTRODUCTION

Bilingualismis beneficialin developmentof cognitive functionin children. The benefits are not limitetb improvementsin social | Semantically incongruent words activate a dominant brain hashisre with differences between mono- and bilinguals. While
communication skills, sensitivityo language structures, details, grammar, conflict solving, aregt analogical reasoning, |N400, B00Oand P600 were mainly eliciteith parietal and occipital sitegn monolingualsjn bilinguals they had frontal and parietal

Classification, cognitive flexibility, inhibition and demiga prevention. However, bilingualism efiecn cognitive processin@f|  |involvement Figure §. Ageof bilinguals Figure 63 and initiation periodof their second language stud{t2 onset) significantll
syntactic and semantic violations not well understood yet. affected latency, but not the location and powesf brain activation. For instance, 400 latency was significantly lower when
AIM bilinguals initiated L2 earliein life well before age 9igure 6. Lengthof L2 exposurgl2 duration) affected only BOO latency]

and lower latency was associated with longer L2 duration, i.-d.38years. Additionally L2 types (English and Russian) did not@affe

Todetermine the effectof bilingualismon event related potentials (ERP) during semantic and syntacotaton tasksin children the ERP results semantic tasks (data not shown).

and adolescents.

METHODS N400 P300 PG00 a) N400 P300 P600
/6 Mongolian native speakers were randomly selected from Ulaanbaaist Mongolia. From them36 subjects were bilinguals TE el F
and40were monolinguals (control groyp58% female andi2% male, aged 21. Halfof the subjects had semantic tasks and half -| 2 v Z;tﬁ “ l “ i i
syntactic. Among@6 bilinguals, 26 were Mongolian-English antldD were Mongolian-Russian bilinguals. [
Visual and auditory stimuli were presentei the subjectsin pictures, followedby Mongolian sentences one word per time. |< T o Lﬁ \]J
Auditory stimuli 2 Hz,60 dB) were recordedn acoustically shielded roorhy female native speaker 1 word every 2 seconds. Half i I Mowwne
of the sentences had syntacticallyr semantically incongruent words and hatfcongruent words.In semantic tasks the target . S
words were either nouns, verber adjectives. The subjects h&@# trials, 3 seconds per one word stimulus. Brain electric wavess b)  N40O P300 P500
were measured during the task presentatioy using WEE& recording Laxthdnc, Korea) and21 electrode caps (Electro-cap | 2 . :
Inc., USA) (Figure 1). The following programs were used for reiogyénd analyzingf the waves: Telescan (Laxthac, Korea)| |&@ 7| — = — —
Matlab 2017 (Mathworkdnc,, USA), ICAn EEGIlab (UCSD, USA), ERPlab (GltmbUSA), GraphPad Prism (GraphPad software ;_; [
Figure 5.Topoplots showing KOO, 2l T e i T -
Figure 1.A schematic picturef 21 electrode placement siteen the scalp according P300and Fe00effectsin incongruent
to 10-20 international system. semantics tasks. Shown are averagds Figure 6.Peak latenciess) of N400O, P300and F600in different age groups and
peaksin the rangeof 350450, 250-350 L2 onset ages monolinguals (grey color) and bilinguals (black col@Qheway
and 500-800ms. ANOVA with& | « Z L&) test. *P<05, *P<0.01.
RESULTS
Study 1. Semantic violation tasks Study 2. Syntactic violation tasks

N400, P300 and 600are knownto be important ERP pealds semantic tasks and averages their amplitude and latency we{ The ERP peaks sueaBELAN, N400 and P600 are knotmbe elicited during syntactic tasks and were assessed after the owfet

ats.sdessid aftdeetlqu\ (znset of stlrgulljl_lwlthml 3?]035(.)’ 2'?'0-35t0 d%’;ﬁ 5(_)O-tﬁOO Irnllltlsechont_hlé) |_nte|r valslact(;cotrﬁl mglymgtlire 3.‘I.Th' | stimuli in the rangeof 150-250, 350-450 and 500-800 ms accordingly Figure j. Similarlyto the semantic tasksn syntactic tasks
Stdy showed ihal mono- aht biiingtals had sighificant difietesin the clecirophysiological ahalyst these peaks. BIINGUAT 1 yoq1 amplitudes were also significantly lowar bilinguals thanin monolinguals (data not shown). Agef the subjects and LP

brain spends S|gmr:|:‘|cantlyf||(\)l\d/rv§(; %ﬁggs f((;ng(r)(())cle:gsmg s:e%;n%nilcally incongruent words than monolinguals, but with a sgm onset period, but not L2 duration and type, significantly affed expressiorof ELAN, N400 andd@®0. Thus, amplitudeof peak
processing speein termso ) an (Figures 3and 4). effects was significantly lowen bilinguals thanin monolingualsat their ages 3-6 especialin frontal positions Figure §.
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Figure 2.Wave plots show averagef ERP wavem monolinguals and bilinguals during semantic tasks. The ERPsreoeded|
during semantic tasks with congruent sentences and incongtuenins, verbs and adjectives combinad a) monolinguals,
b) bilinguals. X axis shows time after word onsetmilliseconds. Y axis shows amplitustemicrovolts.
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Figure 7.Wave plots show averagef ERP wavesh monolinguals and bilinguals during syntactic tasks with congtuer
Incongruent wordsn: a) monolingualsp) bilinguals. X axis shows time milliseconds. Y axis shows amplitugsiemicrovolts.
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Figure 3.Peak amplitude®f ERP effectsn semantically incongruent taska bilinguals and monolingualsns). Mann-Whitney
two-tailed t test. ****P<0.0001
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Figure 8.Peak amplitude®f ERP effectan syntactically incongruent taska bilinguals and monolinguals different age groups
(uV):a)in left, b) in right frontal electrode sitesOneway ANOVA was used. *P€G.[**P<0.01, ***P<0.001, ****P<0.0001
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CONCLUSION

Bilingualismis beneficial in cognitive processingdf semantic and syntactic tasksin native language. Main benefits carbe
observed when bilinguals are exposeth their second language earliein their lives.
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