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Domain-general syntax

The crucial role of tool-use motor training to improve syntactic comprehension in language, in adults and children
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A domain-general syntax may support language and motor skills:
 The syntactic components of the two domains share common Syntactic task
brain substrate.

* Processing of language syntax improves after motor training

The participant reads a sentence declined in one of the three types (A), then she/he
reads one of the four corresponding affirmations (B) and responds true or false.

(A) Sentence type

with a tool Agent1 A;| The writer CC SRC ORC
' Agent2 A: The poet The writer admires the poet and The writer that admires the poet The writer that the poet admires
. . . . Object O The paper takes the paper takes the paper takes the paper
We aimed to qualify more precisely what aspects of this motor
training can promote such learning transfer: (B) Affirmation type (Two-Alternative Forced Choice)
» Experiment 1 was designed to disentangle the role of the Effector [A1AZ] [A1O] [A2A1] [A20]
from the role of the Action COmp|eX|ty The writer admires the poet The writer takes the paper The poet admires the writer The poet takes the paper
 Experiment 2 aimed to investigate whether this learning is CC [ SRC [ ORC CC [ SRC [ ORC CC [ SRC | ORC CC [ SRC [ ORC
present in children before or after syntactic skills reach maturity, 9 © 60 9 © ¢ © 09 © 0.0
namely at 9 vs 11 years of age.
Language performance before and after motor training (mean d' CC, SRC, ORC) Correlation between initial motor performance (mean RT in secondes)
and initial language performance (d'g)
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Timepoint Initial motor performance = mean RT in block 1 (out of 8); initial language performance = d'; in timepoint 1 n =80
Whole model : [Complexity x Effector x Timepoint x Sentence type] n= . L
> Interaction [EffectOFr)XTiLepoint] " significe?nt [X2(1)= 4.80. Pzp()).OB] (subjects d', > 1.35;;; Faét;:.r pfgfoim%nzz in t_hc(a) g)zol-use motor task correlated to better linguistic syntax performance.
» Tool [Pre, mean d' = 1.91 £ 0.04; Post, d’' = 2.10 £ 0.05; P < 0.001, Tukey’s post hoc test] > [CT-r(18):= = 0.4, p= 0.02] CT = Complex Tool, ST = Simple Tool, CH = Complex Hand, SH = Simple Hand
Language performance before and after motor training (mean RT in seconds) Correlation between motor improvement (A % correct)
and language improvement (A % correct)
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Whole model : [Effector x Age x Timepoint x Senten n =50 . . : .
N In?eeract(i)or? [EE‘fec?c()::ox Tim?a(;oint] isesicg);n;[ficanet) [)t(ezzmcie éygg] P = 0.005] (subjects acCere > 0.55) A stronger improvement in the tool-use motor task correlated to a stronger improvement in the language syntax task. CT = Complex Tool, CH = Complex Hand

» [CT: 1(38) = 0.31, p = 0.02]

» Tool [Pre, mean RT = 2.65 + 0.09; Post, RT =2.34 £ 0.10; P < 0.001, Tukey’s post hoc test] 9 = 9 years-old, 11 = 11 years-old
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