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Supplementary Methods: 

 

Questionnaires addressing attitudes towards robots. 

 

After arriving to the lab, participants filled the following questionnaires: 

 Instance test [52, 53]: It consists of 34 items in which the iCub robot is depicted in a 

scenario composed of 3 images while it is performing a task alone or with the human 

agent(s). Each scenario is presented with two possible explanations, one describing 

iCub’s behavior referring to mental states and using a mentalistic vocabulary (i.e., 

“iCub wants” or “iCub desires”). The second one explains the behavior of the robot in 

mechanical terms using a technical vocabulary (i.e., “iCub scans or “iCub calibrates”). 

Participants are asked to decide which description fits the scenario better and to move 

a slider to the preferred description. On each extreme of a range within which a slider 

can move, there is a mentalistic or mechanistic statement. The Instance Test Score (ISS) 

ranges from 0 to 100, with being 0 the most mechanistic and 100 being the most 

mentalistic attitude towards robots. 

 Waytz scale: Participants filled in the intentionality subscale of the Waytz questionnaire 

[55], which includes 7 Likert items related to the general tendency to attribute 

intentionality to robots. Responses scores from 1 to 7. 

 IOS Scale: Inclusion of Other in the Self (IOS) scale to measure how close the 

respondent feels with another person or agent [54]. It consists of a single –item 

displaying 7 pairs of circles that range from just touching one another to almost 

completely overlapping. One circle in each pair is labeled “self,” and the second circle 

is labeled “other.” Respondents select one of the seven pairs to answer the question, 

“Which picture best describes your relationship with [this person/group]?”. In the 

present study, participants were administered two versions of the scale. In one they 

were asked to indicate how close they were with the other human subject, in the second 

version they were asked to indicate how close they perceived themselves to iCub. 

 

 

Relationship between intentionality attribution towards robots and dependent 

measures. 

 

To address the role of individual differences in intentionality attribution towards robot on the 

performance during the joint task, we conducted linear mixed models on the accuracy rate at 

the Turing test, JSE (estimated as the differences in reaction times between non-corresponding 

and corresponding trials), and the index of coupling. The dependent measures were modeled 

as a function of Type of Controller, the Instance score, or the Waytz score, plus their interaction 

as fixed-effect and participant as a random effect 

 

Ascription of Humanness 

Neither the Instance score nor the Waytz score predicted the accuracy rate in the Turing test, 

all ps > 0.20. 

Task (co-)representation 

The magnitude of the JSE was not predicted either by the Instance score or the Waytz score, 

all ps > 0.39. 

Response Coordination  



Response coordination was not predicted by the Instance score, all ps > 0.25. The Waytz score 

marginally predicted response coordination [β = -0.01, t(42) = 2.01, p = .051, CI = 

(0.001;0.013)], however it significantly interacted with the type of controller [β = -0.02, t(21) = 

3.51, p = .002, CI = (-0.03;-0.01)]. Specifically, the Waytz score negatively predicted the 

response coupling when the robot was controlled by the other human agent [β = -0.01, t(21) = -

2.69, p = .014, CI = (-0.0162;-0.002)], whereas this was not the case when the robot was 

controlled by the computer [β = 0.007, t(21) = 2.02, p = .056]. This suggests that the lower the 

initial tendency of participants towards the attribution of intentionality to robots in general, the 

less response coordination in the human control condition. This correlation might be due to 

another factor, namely unpredictability of behavior (which negatively influences response 

coordination) and people’s attitude towards predictability in the environment [59]. Future 

studies need to address the role of individual differences in both response coordination with 

predictably behaving robots, and the tendency to attribute intentionality to robots in general. 

 

Supplementary Figures and Tables 

 

Supplementary Table 1. Average scores and standard deviations (in brackets) for the Instance 

test, the IOS scale, and the Waytz score. 

 

Questionnaires Score 

Instance score 39.6(16.9) 

Waytz score 3.8 (1.6) 

Ios toward human partner  2.5 (1.4) 

Ios toward iCub 2.5 (1.7) 

 



 
Supplementary Figure 1: Coupling index plotted as a function of the Waytz score for the two types of Controller 

conditions. 
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