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Our focus:

1. Identify core networks engaged during L1 and L2 processing. . .
2. Examine temporal flexibility and network occupancy across proficiency levels. Order counterbalanced across participants to avoid switching effects. S u | I | | I | ry Of fl n d | n g S
3. Relate dynamic metrics (Fractional Occupancy, Dwell Time) to bilingual proficiency. °

Language 2 (Basque @ ) — 3 runs — 48 stimuli/run

Our results show that cross-language neural similarity increases with proficiency. Advanced bilinguals rely on highly

ApprOaCh overlapping networks for L1 and L2, indicating automatized and efficient semantic processing across languages.
Intermediate speakers show more divergent L1-L2 patterns, reflecting greater effort, reduced automaticity, and

heavier reliance on perceptual and control systems in L2.
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% ® O O O @ O Cross-language correlation maps reveal that intermediates show broader, less specialized coupling, whereas

The fMRI data were preprocessed, we integrated Independent Component Analysis (ICA), and Dynamic Functional Connectivity (dFC) modeling to characterize how advanced speakers engage more selective and efficient attention and control networks. Dynamic analyses further
bilingual brain networks reorganize across native (L1) and second language (L2) processing. show that advanced bilinguals maintain longer dwell times and fewer transitions, supporting greater temporal stability

Probabilistic Independent Component Analysis (ICA) Dynamic Functional Connectivity (dFC) during L2 processing.

We applied Probabilistic ICA (DictLearning) to identify large-scale functional To capture time-varying connectivity, we extracted ICA component time series and  Qyerall, bilingual proficiency shapes how flexibly and efficiently large-scale brain networks interact, revealing a

networks shared across participants. applied a sliding-window correlation: . . . .
Lorem ipsum progressive adaptation of neural architecture as second-language skills strengthen.
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