
Supplementary materials 2: Exit questionnaires  

 

In both experiments, immediately after completing the robotic arm-reaching task, 

participants completed an exit questionnaire including the following questions: (1) “How intense 

did you find the electrical stimulus during the robotic arm task?”, (2) “How unpleasant did you 

find the electrical stimulus?”, (3) “How much did you want to avoid the electrical stimulus?”, (4) 

“How threatening did you find the electrical stimulus?” (5) “How intense did you find the 

resistance of the robotic arm?”, (6) “How unpleasant did you find the resistance?”, and (7) 

“How much did you want to avoid the resistance?” Participants responded on an 11-point scale 

ranging from 0 (not at all) to 10 (very much). Finally, participants responded to questions 

measuring contingency awareness.    

In addition to those asked in Experiment 1, Experiment 2 included the additional questions:  

(8) “How unpleasant did you find the effort (the distance and the resistance) required to perform 

the right-most movement? (G3)”, and (9) “How much did you want to avoid the effort (the 

distance and the resistance) required to perform G3?”. 

1. Analyses and results 

Independent samples t-tests were performed to test for differences between groups on 

scores of the exit questionnaires. See tables for results (Experiment 1: Table S2.1; Experiment 2: 

Table S2.2). Overall, the ratings of the Experimental and Yoked Groups of both experiments 

generally did not differ. However, in Experiment 2 the Yoked group reported a significantly 

higher desire to avoid the effort compared to the Experimental Group, t(68) = -2.89, p = .005 (< 

.007). This suggests that the ability and incentive to avoid pain decreased the aversiveness of 

needing to exert effort in the Experimental Group of Experiment 2. In other words, avoidance 
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was perceived as less costly when it resulted in the omission of pain. Note that, the question 

pertaining to “desire to avoid effort” was only included in the exit questionnaire of Experiment 2, 

and not Experiment 1. 

Table S2.1. Differences between the Experimental Group (n = 32) and the Yoked Group (n = 32) in 

retrospective ratings of intensity, unpleasantness, and threat value (for pain only) of the pain and 

resistance of the robotic arm, as well as the extent to which participants wanted to avoid the pain in 

Experiment 1.  

Note – p – indication of significance at .01 (Bonferroni corrected). 

 

 

 

 

 

 

 

 

 

 

 

 

N = 64 Experimental Group Yoked Group 

 M SD M SD t(62) p 

Pain intensity 6.69 1.47 7.03 1.38 -.965 .338 

Pain unpleasantness 7.19 2.39 7.59 1.93 -.748 .457 

Pain threat  5.31 2.66 5.34 3.31 -.042 967 

Desire to avoid pain 7.28 2.47 7.56 2.55 -.448 .656 

Resistance intensity 5.28 2.04 5.56 2.35 -.5111 .611 



Table S2.2. Differences between the Experimental Group (n = 35) and the Yoked Group (n = 35) in 

retrospective ratings of intensity, unpleasantness, and threat value (for pain only) of the pain and 

resistance of the robotic arm, as well as the extent to which participants wanted to avoid the pain and the 

effort in Experiment 2.  

Note – p – indication of significance at .007 (Bonferroni corrected). 

 

 

N = 70 Experimental Group Yoked Group 

 M SD M SD t(68) p 

Pain intensity 6.91 1.15 6.60 1.82 .864 .390 

Pain unpleasantness 7.37 1.78 7.23 2.09 .308 .759 

Pain threat  6.20 2.81 5.46 2.76 1.117 .268 

Desire to avoid pain  7.91 2.31 7.51 2.78 .654 .516 

Resistance intensity 5.34 2.33 5.09 2.33 .462 .646 

G3 unpleasantness 3.77 2.54 5.03 2.47 -2.100 .040 

Desire to avoid effort   2.94 2.89 4.97 2.99 -2.889 .005 


