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Brain mechanism and life-long development of spatial perspective-taking
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Spatial perspective-taking is an imagery process that has been inspiring controversy
regarding the substrate of spatial reasoning, self recognition, or mentalizing. The central
question about spatial perspective-taking still remains unanswered — what are perspectives? A
review of neuroimaging studies may help answer this question. Spatial perspective-taking is
mainly accompanied by increased activity in the temporoparietal junction (TPJ) and prefrontal
cortex. The TPJ begets body representations or self-awareness, and activity in the prefrontal
cortex controls the TPJ and modulates parametric manipulations of spatial perspective-taking
tasks, supporting the view that spatial perspective-taking depends on the object representations
to be reconstructed. Spatial perspective-taking is also accompanied by activities in the premotor
and supplementary motor areas, particularly under conditions that favor motor simulation,
supporting the view that spatial perspective-taking depends on movement simulation of
the imaginary self. The biggest remaining question is the mechanism of detaching self-
representation from somatosensory information. The findings of this review highlighted the
importance of neuroimaging in developmental studies, and led to the proposal of a life-long
developmental hypothesis that might guide future research.
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