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Figure S1.  Spatial extent of leader and follower robot paths in Experiment 1 and 2, Related 

to Figure 2.  Each vertical data column represents an individual trial.  Data from all participants 

has been pooled.  The darker bar at the right edge of each distribution represents the mean extent.  



 

Figure S2.  Spatial extent of leader and follower robot paths in Experiment 3, Related to 

Figure 3.  Each vertical data column represents an individual trial.  Data from all participants has 

been pooled.  The darker bar at the right edge of each distribution represents the mean extent.  



 

Figure S3.  Spatial extent of leader and follower robot paths in Experiment 4 and 5, Related 

to Figure 5.  Each vertical data column represents an individual trial.  Data from all participants 

has been pooled.  The darker bar at the right edge of each distribution represents the mean extent.  



 

Figure S4.  Representative individual trial trajectories of the leader and follower robots, 

Related to Figure 2.  Each trial involves a movement from the distal to the proximal wall, and 

then back.  Here we show the second, proximal-distal half of the trajectory.  X-axes: time (s).  Y-

axes: position (cm) of the robot end-effector relative to the distal wall located at y = 0.  Note the 

overlap of leader and follower traces at gain 1:1, and progressive divergence at higher/lower gains.  

Stimulus duration for trials with gain = 1 across all participants and conditions in Experiments 1-

3 was greater in the active (mean ± SD: 0.68 ± 0.39 s) than passive movements (0.60 ± 0.20 s, t47 

= 2.17, p = .035, Cohen’s d = .313), but this small difference (~8 ms) can be considered irrelevant 

in the context of our spatial judgement task.  

  



 

Figure S5.  Correlation of the individual scale factor (ψ) obtained through the model (1) 

across the different conditions of each experiment, Related to Figures 2 and 3.   Since the 

Interference Coefficients are computed individually for each condition of a given experiment, we 

checked whether the individual ψ factors computed for the same participant in different conditions 

were positively correlated and did not differ between conditions.  Correlations between conditions 

of Experiments 1, 2 and 3 are shown.  The strong positive correlations are consistent with a 

participant-specific scaling factor affecting their extent judgements in all conditions.  This might 

reflect individual differences in some element of perceptual judgement common to all conditions, 



such as the cross-modal match with the visual line presented on the screen.  Further, directly 

comparing the scale factors between conditions within a single experiment did not provide 

evidence of any significant differences: (Experiment 1, Active vs. Passive, paired t-test: t11 = .95, 

p = .36; Experiment 2, Active vs. Passive, paired t-test: t11 = .21, p = .86; Experiment 3, judge 

touch Active vs. Passive, sign test: p = .54; Experiment 3, judge movement Active vs. Passive, 

paired t test: t23 = 1.33, p = .20; Experiment 3, Active conditions, judge touch vs. movement, sign 

test: p = 1; Experiment 3, Passive conditions, judge touch vs. movement, paired t-test: t23 = .36, p 

= .72).    



Expt. Task 
Active 

mean ± SD 

Passive/Unimodal 

mean ± SD 

1 Judge Touch -0.002 ± 1.45 0.54 ± 1.65 

2 
Judge 

Movement 
-0.39 ± 1.23 1.16± 1.39* 

3 

Judge Touch -0.36± 1.77 1.01± 1.28* 

Judge 

Movement 
0.56± 1.43* 1.51± 1.34* 

4 Judge Touch 0.18± 0.94 0.36± 0.86 

5 
Judge 

Movement 
0.90± 1.46 1.13± 1.56* 

* : Significantly different from 0 using t-test (for normal distribution) or sign test (for non-normal 

distribution). 

Table S1.  Intercept values (cm) calculated from regression of perceived stimulus extent on 

actual stimulus extent for each condition and each experiment, Related to Figures 2-5. 

We did not fit any intercept in our Interference Coefficient model: 

y = ψ a + ω (b - a)          (1) 

On theoretical grounds, we assumed a judged distance of zero in the absence of any actual spatial 

stimulation.  However, we additionally ran the same analyses on a model that additionally includes 

a condition-specific intercept (c): 

y = ψ a + ω (b - a) + c         (2) 

Both models (with and without intercept) produced ICs significantly different from 0 for all 

conditions except the unimodal conditions (Experiment 4-5).  All conditions were also 

significantly different from 1.  Importantly, these statistical inferences were not affected by 

whether an intercept was included in the model or not.  Overall, the addition of this new parameter 

in the model (1) goes against the parsimony of the model and (2) does not change the main results.  

The model without intercept was therefore preferred. 

 


