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Supplemental Material 

 

Supplemental Text 

As a complement to the analysis in the main text of the angle detection thresholds using 

non-parametric tests, here we present the results of parametric tests of participants’ accuracy 

from the conditions in which at least one participant had performed at chance on at least one 

reference angle block (i.e., the non-connected lines condition of Experiment 1 (Table S1); the 

slanted screen, normal viewing, and projected stimuli conditions of Experiment 2 (Table S2)). 

In order to make accuracy comparable across all reference angles, trials using 90° as a 

deviant for reference angles 80° and 100° were removed from the analysis of accuracy. And so, 

for all tests evaluating categorical responses around 90°, reference angles were compared to 

deviant angles differing by +/- 3°, 7°, 12°, or 18°. Similarly, when comparing performance on 

blocks with a 10° reference angle against blocks with a parallel reference, we used only deviant 

distances 3° and 7°, since deviant distances -12° and -18° could not be presented with a 10° 

reference. 

To complement the results displayed in Tables S1 and S2, we compared results across 

conditions in Experiment 2 using ANOVAs. When comparing response accuracy in the slanted 

and normal viewing conditions using an ANOVA with two within-participant factors, distance of 

reference to 90° (0°, 10°, or 35°) and condition (slanted, normal), we found a main effect of 

condition (F(1,11) = 22.31, p < .001, η2 = 0.67), a main effect of distance from 90° (F(2,22) = 

19.71, p < .001, η2 = 0.64), and no interaction between condition and distance (F(2,22) = 1.14, p 

= .338, η2 = 0.09). When comparing response accuracy in the slanted and projected conditions, 

we found a main effect of condition (F(1,11) = 115.76, p < .001, η2 = 0.91), a main effect of 
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distance (F(2,22) = 10.08, p < .001, η2 = 0.48), and an interaction between condition and distance 

(F(2,22) = 24.64, p < .001, η2 = 0.69).  

When comparing response asymmetries in the slanted and normal viewing conditions 

using an ANOVA with two within-participant factors, direction (towards or away from 90°) and 

condition (slanted, normal), we found a main effect of condition (F(1,11) = 19.66, p = .001, η2 = 

0.64), direction (F(1,11) = 5.70, p = .036, η2 = 0.34), but no interaction between condition and 

direction (F(1,11) = 0.0, p =.989, η2 = 0.00). When comparing response asymmetries in the 

slanted and projected conditions, we found a main effect of condition (F(1,11) = 117.83, p < 

.001, η2 = 0.91), direction (F(1,11) = 11.95, p = .005, η2 = 0.52), and no interaction between 

condition and direction (F(1,11) = 0.20, p = .661, η2 = 0.02). 
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Table S1         

Tests of accuracy and asymmetry for parallels and perpendiculars in Experiment 1 

    
Non-Connected Lines, 

Parallel Reference 
  

Non-Connected Lines, 

Perpendicular Reference 

Tests of accuracy on parallel 

and perpendicular reference 

angle blocks 

 
0° (M=93.8%) vs. 10° 

(M=39.2%): t(7)=26.65, 

p<0.001, Cohen’s d=9.42 

 
90° (M=60.5%) vs. 80°/100° 

(M=49.7%): t(7)=6.53, 

p<0.001, Cohen’s d=2.31 

 
0° (M=96.8%) vs. 25° 

(M=35.4%): t(7)=31.46, 

p<0.001, Cohen’s d=11.12 

 

90° (M=60.5%) vs. 

55°/125°(M=36.2%) : 

t(7)=9.21, p<0.001, Cohen’s 

d=3.26 

Tests of performance 

asymmetry around parallel and 

perpendicular angles 

 

10° block: towards 0° 

(M=57.6%), away from 0° 

(M=20.8%), t(7)=9.07, 

p<0.001, Cohen's d=3.20 

 

80°/100° blocks: towards 90° 

(M=57.6%), away from 90° 

(M=41.9%), t(7)=5.01, 

p=0.002, Cohen's d=1.77 

  

25° block: towards 0° 

(M=46.7%), away from 0° 

(M=24.1%), t(7)=8.83, 

p<0.001, Cohen's d=3.12 

  

55°/125° blocks: towards 90° 

(M=37.0%), away from 90° 

(M=35.3%), t(7)=0.56, 

p=0.296, Cohen's d=0.20 
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Table S2             

Tests of accuracy and asymmetry for parallels and perpendiculars in Experiment 2  

   Slanted Screen   Normal Viewing   Projected Stimuli 

Tests of accuracy on 

perpendicular reference 

angle blocks 

 

90° (M=55.8%) vs. 

80°/100° (M=44.9%): 

t(11)=5.38, p<0.001, 

Cohen’s d=1.55 

 

90° (M=66.7%) vs. 

80°/100° (M=54.5%): 

t(11)=3.71, p=0.003, 

Cohen’s d=1.07 

 

90° (M=25.9%) vs. 

80°/100° (M=28.7%): 

t(11)=-2.22, p=1.00, 

Cohen’s d=0.64 

 

90° (M=55.8%) vs 

55°/125° (M=41.8%): 

t(11)=4.55, p<0.001, 

Cohen’s d=1.31 

 

90° (M=66.7%) vs 

55°/125° (M=49.7%): 

t(11)=4.39, p=0.002, 

Cohen’s d=1.27 

 

90° (M=25.9%) vs 

55°/125° (M=29.4%): 

t(11)=-3.30, p=1.00, 

Cohen’s d=0.95 

Tests of performance 

asymmetry around 

perpendicular angles 

  

80°/100° blocks: towards 

90° (M=47.9%), away 

from 90° (M=42.0%), 

t(11)=1.85, p=0.046, 

Cohen’s d=0.53 

  

 

80°/100° blocks: towards 

90° (M=57.5%), away 

from 90° (M=51.5%), 

t(11)=1.82, p=0.048, 

Cohen’s d=0.53 

  

 

80°/100° blocks: towards 

90° (M=30.7%), away 

from 90° (M=26.7%), 

t(11)=2.36, p=0.057, 

Cohen’s d=0.68 
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Figure S1. Individual participants’ predicted (lines) and actual (points) proportion of correct 

responding for each reference angle in Experiment 1. Chance is indicated by the dotted line at 

0.167, and chance-level performance is indicated by a colored cross. Finer discrimination 

thresholds for perpendiculars (in yellow) and parallels (in pink), which were found on the group-

level (see main text), are also present in individual participants.  
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Figure S2. Graphs of overall accuracy (left column) and asymmetry in accuracy (right column) 

in (top) the non-connected lines condition of Experiment 1 and (bottom) the slanted screen 

(dashed line), normal viewing (solid line), and projected stimuli (dotted line) conditions of 

Experiment 2. 
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Figure S3. Individual participants’ predicted (lines) and actual (points) proportion of correct 

responding for each reference angle in Experiment 2. Chance is indicated by the dotted line at 

0.167, and chance-level performance is indicated by a colored cross. Finer discrimination 

thresholds for perpendiculars (in yellow), which were found on the group-level (see main text), 

are also present in individual participants. 


