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The neural basis of semantic cognition:

A cognitive neuroscience approach
Matthew A. Lambon Ralph (University of Manchester, UK)
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By using a novel convergence of different methods - including neuropsychology, repetitive
transcranial magnetic stimulation (rTMS), functional and structural neuroimaging and computational
modelling - it is possible to build up a picture of which brain regions contribute to semantic
cognition and how they do this. Our recent research suggests that semantic cognition is made up of
two interacting components: semantic representations and semantic control. Patients with bilateral
damage to the anterior temporal lobes - particularly those with semantic dementia - indicate that
these regions are critical in the formation of amodal concepts. When these are degraded then the
patients exhibit semantic impairment across all modalities in both receptive and expressive tasks.
rTMS applied to the ATL in neurologically-normal participants also shows a specific effect on
semantic tasks.

Some patients with aphasia can also demonstrate multimodal semantic impairment
(including those with transcortical sensory aphasia), following left prefrontal or temporoparietal
infarction. A direct comparison with semantic dementia indicates that the nature of their semantic
impairment is qualitatively different. Rather than a degradation of the semantic representations
themselves, these patients' impairment results from poor semantic control, making them unable to

shape the underlying representations in order to produce context-appropriate semantic behaviour.
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Attention, Memory, and Scene Perception
Ronald A. Rensink (University of British Columbia, Canada)
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Although it appears to us that we always see everything in front of us, recent work in
visual perception has shown that this is not true. For example, it has been found that
observers have great difficulty noticing changes that occur during a brief interruption or
eye movement, even if the changes are large and the observer expects them. This
phenomenon of "change blindness™ has motivated much investigation over the past
decade into the issue of how much of a scene is remembered, what kinds of memory
systems are involved, and what role is played by visual attention.  An overview will be
presented of the main results obtained so far, along with some of the current
controversies.
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