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Introduction: The cognitive, neural, and genetic basis of linguistic giftedness are poorly understood (Biedron & Pawlak, 2016), yet critical insights can be gained in
investigations of individuals with exceptional linguistic abilities. We here focused on polyglots — individuals who master multiple languages, sometimes dozens.

Research Questions:
(1)Does the fronto-temporal language network in polyglots differ from non-polyglots during the processing of their native language (Study 1)?

(2)How are multiple languages represented and processed in polyglots’ brains (Study 2)?

Polyglot Sample (n=20): Results — Study 1 Study 2 - How are multiple Results - Study 2 (continued)
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Passively listened to speech excerpts
and scrambled speech in native (L1),
non-native familiar (L2-4), cognate

unfamiliar (L5-6), and non-cognate - \ o

‘M(age)=30.7
g hyperpolyglots (>10 languages)

Number of Subjects
w
o

N
o
T

Effect Size [% Signal Change]

—_
o
T

+—————————e~——o-——ea © 00 0

ecompared against (i) a matched
Sample Of non_p()lygl()ts (n=20), (11) a | S>N I;ffectSize1[§o signal cﬁange] ” ol e 0S>NE?éctSizeo[-"‘/tSignalofhange]OB 1 - 1 unfamiliar languages (L7_8) et romate femiter (29 Language Tyl-r’)r;fam“iafCOQ”ates Jriemiiarnomeogates
larger sample of non-polyglots Responses to speech scale with

(n=217) proficiency, decreasing from L2 to

L8
Response to L1 is lower than

responses to L2-1.4
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Reduced response magnitudes in the
LH Language Network in polyglots

Stlldy 1. DOES the language Figure 3. Region volumes in the LH and RH Language Network
netWOI'l( 1n polyglots differ fI'OIIl of Polyglots vs. Non-polyglots.
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? A *Language processing is more efficient as a
Reduced region volumes in the LH o ' result of learning multiple languages.
Language Network in polyglots Alternatively, polygots process language
more efficiently from the start.

Figure 1. Examples of the trial of the Language Localizer task.
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Figure 4. Volume-based degree of lateralization in the Language ; : ¥/
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Response Effect size for a relevant contrast:
Magnitude -Sentence > Nonwords
-Take top 10% of voxels
Extract the response in a left-out portion of
the data
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can extract progressively less linguistic
Lateralization (Nvoxels LH - NvoxelsRH) / (Nvoxels LH + i d .
information from the speech signal,
hence, scaling down of responses with a

Nvoxels RH)
decrease in familiarity with languages.

Degree of Lateralization

Different languages activate highly
overlapping areas within the
language network

1 = Left Lateralized Reduced lateralization for language
-1 = Right Lateralized in p Oly gl ots

o0 = No Dominance
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