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(A) Six participants viewed three red spheres defining a reference plane. (B) Participants reached to
each of the reference spheres in turn, so gaining proprioceptive feedback about their location
(placing the blue sphere fully within the reference sphere turned the sphere from red to green). (C)
After all three spheres had been successfully located they disappeared and were replaced by a
single red target sphere. Participants reached to this sphere, which also turned green upon correct
alignment. (D) Participants judged the depth of the target relative to plane defined by the reference
spheres.

No Movement condition

People’s judgements were more precise with the addition of movement, more so in low visibility conditions.
Main effects: movement (F(1, 5) = 12.42, p < 0.02); board size (F(2, 10) = 14.04, p <0.01); no effect of vision level (F(1, 5) = 3.43, p = 0.123).
Interactions: movement and vision (F(1, 5) = 8.96, p <0.04). All remaining interactions were non-significant (p values > 0.05).
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(A) As before, participants viewed three red spheres defining a reference plane. (B) A button press
made the reference spheres disappear. (C) They were replaced by a single target sphere. (D)
Participants judged the depth of the target sphere relative to plane defined by the reference
spheres.

Both conditions were completed using two visibility levels
1.
2.

High visibility condition (alpha transparency value of 1)
Low visibility condition (alpha transparency value of 0.03)

People took longer with the addition of movement and longer with low visibility .
Main effects: movement (F(1, 5) = 110.66, p <0.001); vision level (F(1, 5) = 209.45, p <0.001); board size (F(2, 10) = 7.30, p < 0.03).
Interactions: movement and vision level (F(1, 5) = 32.28, p < 0.003); vision level and board size (F(2, 10) = 9.90, p < 0.03). All remaining interactions non-significant (p values > 0.05).
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 Movement conditions showed better discrimination of object location.
 This may be due to a contribution from proprioception.
 Future research will investigate the role of timing and haptic feedback.

