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In many motor tasks, optimal performance presupposes that human movement planning is based on an accurate internal
model of the subject’s own motor error. We developed a motor choice task that allowed us to test whether the internal
model implicit in a subject’s choices differed from the actual in isotropy (elongation) and variance. Subjects were first
trained to hit a circular target on a touch screen within a time limit. After training, subjects were repeatedly shown pairs of
targets differing in size and shape and asked to choose the target that was easier to hit. On each trial they simply chose a
target - they did not attempt to hit the chosen target. For each subject, we tested whether the internal model implicit in her
target choices was consistent with her true error distribution in isotropy and variance. For all subjects, movement end
points were anisotropic, distributed as vertically elongated bivariate Gaussians. However, in choosing targets, almost all
subjects effectively assumed an isotropic distribution rather than their actual anisotropic distribution. Roughly half of the
subjects chose as though they correctly estimated their own variance and the other half effectively assumed a variance that
was more than four times larger than the actual, essentially basing their choices merely on the areas of the targets. The task
and analyses we developed allowed us to characterize the internal model of motor error implicit in how humans plan
reaching movements. In this task, human movement planning - even after extensive training — is based on an internal
model of human motor error that includes substantial and qualitative inaccuracies.
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