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  Developmental dyslexia, an impairment of normal reading acquisition, is one of 
the most common specific learning disabilities. While there is growing evidence 
that some dyslexic children suffer from a deficit in visually processing multiple 
elements, the precise nature of this difficulty remains unclear. In this talk, we 
show how the Theory of Visual Attention (Bundesen, 1990) provides a formal 
framework within which several accounts of the multi-character deficit in 
dyslexia can be formalized, related, and assessed.   

 
 
   Developmental dyslexia, an impairment of normal reading acquisition, affects between 
5% and 15% of school-age children (Katusic et al., 2001; Shaywitz et al., 1990). A 
growing number of recent studies suggest that visual and attentional limitations in 
processing letter strings constrain visual word recognition and its development (Boden & 
Giaschi, 2007). Amongst these, difficulties in visually processing multi-character strings 
have recently been documented in some dyslexic children. Those studies use report tasks 
(Sperling, 1960) in order to measure the amount of information extracted from brief 
visual displays. However, performance on report tasks is multi-determined, involving 
various processes and components. We use the Theory of Visual Attention (TVA: 
Bundesen, 1990) to unravel the source(s) of the poor report performance observed in 
dyslexics (Dubois et al., 2010).  
  TVA is a formal model of visual attention and (multi-) object recognition. Objects in 
the visual field compete for access to a visual short-term memory (VSTM) with limited 
storage capacities. TVA summarizes visual recognition in terms of different parameters, 
three of which are of interest to our study: (i) the visual processing speed; (ii) the storage 
capacity of VSTM; and (iii) the spatial allocation of attention.  
  We assess multi-character processing in two dyslexic children and age-matched control 
participants. Participants are presented with 1, 3 or 5 randomly selected letters at various 
exposure durations (10-200 ms). Letters are displayed at the circumference on an 
imaginary circle, centered at fixation. Participants report as many letters as possible, but 
are refrained from guessing. We estimate TVA parameters for each participant, by a 
maximum likelihood fitting algorithm (Kyllingsbæk, 2006). Both dyslexic participants 
demonstrate a two-fold reduction in processing rate. In addition, in one dyslexic 
participant, the VSTM storage capacity is slightly reduced. Neither of them differ from 
control participants in attention allocation.  
  By combining psychophysical measurements with computational modeling, we 
demonstrate that the reduced letter report performance observed in two dyslexic children 
stems from a low rate of information uptake.  
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