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Abstract

Spatial representations of objects are mainly determined through the visual and
auditory modalities. Visual and auditory inputs are primarily processed in retinotopic and
tonotopic cortical areas, respectively; representations differ in terms of spatial resolution,
reference frames, and spatial coordinates. Intriguingly, differences in spatial representations
persist beyond perception. Studies have addressed spatial working memory from a multisensory
perspective. A small amount of information is temporarily maintained in spatial working
memory and manipulated while performing concurrent tasks. One current theory of spatial
working memory is based on a model that proposes domain-specific, but modality-general,
slave systems of the central executive system; these slave systems allow the rehearsal of a short
sequence of movements by focusing and sustaining attention. The model posits that spatial
working memory relies either on separate or shared auditory and visual resources. Although a
few studies have implied common spatial-auditory components, the general understanding of
auditory spatial information updating is incomplete. The present thesis examined functional
similarities between visual and auditory spatial working memory (i.e., commonalities and
symmetry) during the performance of updating tasks that require navigating through a maze. In
Chapter 2, in four experiments, I examined whether visual and auditory targets were updated in
a similar manner, such that switching input modality does not interfere with updating accuracy.
From the perspective of commonality, I expected no modality-switching cost for updating
accuracy with the presentation of mixed cues, compared with unimodal cues. Moreover, through
11 experiments in Chapter 3, I examined whether spatial updating was dominated by auditory or
visual information. Considering the processing symmetry of visual and auditory spatial updating,
absolute dominance of the visual modality was not expected. The results demonstrated
comparable performance (i.e., no cost) between the mixed and single modality navigation task
in Chapter 2; moreover, as discussed in Chapter 3, salient stimuli were prioritized regardless of
target modality (visual or auditory). These findings imply that spatial inputs are manipulated in

working memory through a “modality-general system.” I suggest that this system uses auditory



(or visual) inputs automatically and exclusively for accurate navigation, to compensate for the

loss of visual (or auditory) information.
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