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Abstract

Learning to read constitutes a milestone in children's development, leading to profound changes in
language processing and beyond. Some children develop persistent reading difficulties diagnosed as
developmental dyslexia (DD), with a core deficit of phonological awareness. However, DD extends
beyond phonological deficits. Some frame it as a more general auditory processing deficits that drives
the inability of phoneme representations, while others emphasize difficulties in fine-grained visual tasks
and reduced repetition suppression across categories. But are these non-phonological deficits causes of
dyslexia, or consequences of reduced reading experience? Here, we investigated how reading
proficiency relates to auditory and visual processing in a developmental sample of children with dyslexia
and without. For auditory processing, dyslexic children showed amplitude rise time deficits (but
preserved speech in noise). Critically, amplitude rise time independently predict reading and correlated
with neural development in the posterior STG, while speech in noise related only to phonological
awareness. For visual processing, children with dyslexia showed lower repetition detection hit rates
across visual categories and negatively correlated with absolute reading proficiency. We also observed
that both absolute reading proficiency and dyslexia impacted categorical distinctiveness for words and
other categories across hemispheres, in different but complementary ways. However, reading scores
showed stronger effects than dyslexia diagnosis per se. These findings illuminate dyslexia's
heterogeneity, with implications for targeted interventions.
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