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A common paradigm in visuomotor adaptation experiments is the center-out task. Learning in visuomotor adaptation is
thought to be error-driven. Error in these motor tasks can be conceptualized as relative to the reach target
(performance error) or relative to the prediction of a motor command-based forward model. Here we show evidence
that adaptation is driven by the prediction error of a forward model, irrespective of performance error.
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Learning was similar for the Vanishing and Constant groups. No
differences were observed between groups, either in the adaptation phase
or in the decay period when visual feedback of the cursor was removed.

Participants were told to move
the feedback cursor around the
workspace (228.6x304mm)
while making the movements
as random as possible.
During the hand waving task, a
45° rotation was gradually
imposed, reaching full value for
the last 5 minutes.
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For one group, the target disappeared at
movement onset; for the other group, the
target remained visible. Cursor feedback
was online until the implicit ring was crossed.
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Vanishing begins

Participants reached to
a visual target that
could appear at one of
8 locations on an
implicit ring. A 22.5 deg
rotation was introduced
in a gradual manner
over 240 trials.
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A comparison of the Test and
Baseline blocks (center-out task)
showed a small, but reliable
aftereffect following adaptation to the
visuomotor perturbation (paired
samples t-test, p = 2.23*10^6). The
mean value of 5.35 degrees of
adaptation occurred even though the
hand waving task did not include a
visual target and the task did not
impose accuracy constraints.
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Participants were trained on a standard visuomotor adaptation task in which the rotation was
introduced abruptly. Post-hoc, the participants were divided into two groups based on their
performance accuracy: those achieving a high level of performance (High Hits) and those
who showed a lower lever of performance (Low Hits). We used a mixed-design ANOVA to
test the first and last 10 trials of the Rotation and No Feedback blocks. We detected a
significant main effect of group (F = 7.46, p = .014), as well as a group by block interaction for
High hitters (F = 15.27, p = .001), but not Low Hitters (F = .00, p = .964). Although the High
hitters had nearly three times as many target hits (89.3 to 29.4), and a higher average hand
angle in the last 10 trials of the rotation (21.02 vs. 13.01), their average hand angle was not
different from that of low hitters early in the No Feedback block.

Summary

In all three of experiments, adaptation to a visuomotor perturbation was observed.
E1: Adaptation did not require the presence of an aiming target once the movement was initiated.
E2: Adaptation occurred even when there was never an explicit target during the adaptation phase, or a task-related reason to correct their
movements.
E3: The level of adaptation was only weakly related to performance error.
These experiments suggest that a discrete reach target is not necessary for visuomotor adaptation. We believe it is likely that task performance
does not drive error updating, but rather the discrepancy between the motor system’s prediction and the actual feedback.

