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Abstract 
Recent investigations have indicated a relationship between the development of cerebral lateralization 
for processing language and the level of development of linguistic skills in hearing children. The 
research 011 cerebral lateralization for Ianauape pmcessinr in deaf Dersons is comnatible with this view. - - _  

Phonological representations We have argued that the absence of appropriate input d&ng a chtical time win& creates a risk for 
deaf children that the initial bias for left-hemisphere specialization will be distorted or disappear. Two 
experiments were conducted to test this hypothesis. The results of these investigations showed that 
children educated early and intensivcly with cued speech or with sign language display more evidence of 
left-hemisphere specialization for the processing of their native language than do those who have been 
exposed later and less intensively to those Ianguages. 

Introduction 

Despite many studies over the past decades, the question of the 
impact of deafness on neurological development, and, more 
particularly, on cerebral dominance for language processing, 
remains unresolved. Many authors have concluded that deafness 
interferes with the neural processes responsible for the develop- 
ment of cerebral dominance (Conrad, 1979; Gibson, 1988). The 
reasons invoked to explain such findings are all based on the 
notion of an interaction between an innate predisposition and 
environmental conditions in the development of thc neural 
bases underlying language processing. However, they differ 
by the critical factor invoked. Some authors have argued that 
deprivation of auditory experience is responsible for the lack of 
left-hemisphere specialization (Mykelbust, 1966; McKeever, 
Hoemann, FIorian & VanDeventer, 1976). For others, experience 
with a visuomanual language, the processing of which involves a 
large visuo-spatial component characteristic of right-hemisphere 
function, distorts left-hemisphere specialization (Poizner, Battison 
& Lane, 1979). Finally, dehyed experience with linguistic input 
eonstitutcs a risk factor for the disappearance of bias for left- 
hemisphere specialization (Bonvillian, Orlansky & Garland, 
1982; Conrad, 1979; Leybaert, 1998; Nevilk, 1991; Phippdrd, 
1977). Moreover, these various factors are often interrelated in 
deaf people, making dificult the appreciation of their relative 
importance in the lateralization of language processing. There- 
fore, if we want to learn about how the development of cerebral 
lateralization is influenced by environmental conditions, it is 
useful to first describe the effects of these conditions among 
children with normal hearing. 

The hearing child 

This hearing child is born with a well-developed neurological 
structure adapted for hearing and later on for speaking. He is 
born into an environment of sound, including the sounds of 
speech. The auditory processes, from those of the peripheral 
hearing mechanism to the neuronal networks of the auditory 
cortex, continuously transmit and process sensory information. 
This process continues to shape the underlying structures, and 
further determines the characteristics that are relevant in the 
linguistic environment (Jusczyk, 1997). In this developmental 
process, when do the first signs of ccrebral specialization for 
language appear, and for what aspects of language? 

In the newborn, and even in the fetus, the anatomical usym- 
metries that exist in right-handed adults are already present (is. 
a planum temporale that is larger in the left than in  the right 
hemisphere). Whether these anatomical asymmetries already 
correspond to functional asymmetries, or whether thcy represent 
only the neural substrate of later functional asymmetries, 
is still under discussion. Some authors have found that 2- and 
3-month-old infants show, in a dichotic listening situation, a 
right-ear advantage for detection of changes in phonemes, and a 
left-ear advantage for detection of changes in musical notes 
(Bertoncini et al, 1989). Others hwe not found such differences 
(Best, H o l h a n  & Gbanville, 1982). Limitations of the behavioural 
tcchniques with young infants may account for these divergent 
results (Dehaene-Lambertz. Christophe & Van Ooijen, 2000). 

Evoked potentials seem to constitute a very promising 
technique for investigating more directly the development of 
cerebral specialization in speech perception by infants. Dehaene- 
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