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Figure 2. Mean ratings of trust (single measure) across agent embodiment and dialogue conditions. 

Error bars are ±SE. 

Figure 2. Mean ratings of trust (single measure) across agent embodiment and dialogue conditions.
Error bars are ±SE.
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Figure 3. TiAS and STS-AD mean ratings across agent embodiment and dialogue conditions. Error 

bars are ±SE. 

STS‐AD: Answers to questions 2, 4 and 5 were reverse-coded prior to all item scores 

being averaged (Figure 3). Item reliability was high (α = 0.89). There were non-significant 

main effects of agent embodiment, F(1,290) = 0.38, p = 0.54, or dialogue style, F(2,290) = 

1.70, p = 0.19, and there was a non-significant interaction, F(2,290) = 0.38, p = 0.69. 

Blame 

On the AV: Average blame ratings ranged between ~50% and almost 70%, see Figure 

4. There was a significant main effect of dialogue style, F(2,290) = 5.91, p = 0.003, f = 0.20, 

with blame lower in the informational condition than the no dialogue condition (p = 0.002). 

There was a non-significant main effect of agent embodiment, F(1,290) = 0.11, p = 0.74, and 

a non-significant interaction, F(2,290) = 1.09, p = 0.34. 

Figure 3. TiAS and STS-AD mean ratings across agent embodiment and dialogue conditions. Error
bars are ±SE.
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items was very high (α = 0.90). There was a non-significant main effect of agent embodiment,
F(1,193) = 2.12, p = 0.15, and dialogue style, F(2,193) = 0.40, p = 0.67, and a non-significant
interaction, F(2,193) = 2.17, p = 0.12. (Despite the non-significant interaction and for exploratory
purposes only, there was a significant post-hoc difference identified between conversational
conditions with higher trust in the robot than non-robot agent conditions, p = 0.015.)
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Figure 5. Mean ratings of trust (single measure) across agent embodiment and dialogue conditions. 

Error bars are ±SE. 
Figure 5. Mean ratings of trust (single measure) across agent embodiment and dialogue conditions.
Error bars are ±SE.
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Figure 6. TiAS and STS-AD mean ratings across agent embodiment and dialogue conditions. Error 

bars are ±SE. 

 

Figure 7. Mean levels of blame on the AV and the pedestrian across agent embodiment and dialogue 

conditions. Error bars are ±SE. 

Perceived Risk: Mean risk ratings were largely <40/100 and lowest in the robot agent 

conversational dialogue style condition (Figure 8). There was a significant main effect of 

agent embodiment, F(1,193) = 4.87, p = 0.028, f = 0.16, with lower risk in the physical em-

bodiment than in non-physical embodiment agent conditions. There was a non-significant 

main  effect of dialogue  style, F(2,193)  =  0.19,  p  =  0.83,  and non-significant  interaction, 

F(2,193) = 0.22, p = 0.80. 

Figure 6. TiAS and STS-AD mean ratings across agent embodiment and dialogue conditions. Error
bars are ±SE.
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F(1,193) = 69.04, p < 0.001, f = 0.60. That is, after watching the SSGA, participants likelihood
of using AVs decreased (M = 26.03, SD = 27.83) compared to before (M = 36.57, SD = 31.34).
All other main effects and interactions were non-significant (ps > 0.05).
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Figure 8. Mean ratings of perceived riskiness across agent embodiment and dialogue conditions. 

Error bars are ±SE. 

Figure 8. Mean ratings of perceived riskiness across agent embodiment and dialogue conditions.
Error bars are ±SE.

3.3. Experiment 2 Discussion

The findings from Experiment 2 are, overall, more supportive of the predictions
compared to Experiment 1. HTrust-1 was supported in the case of the single measure of
trust: the AV was trusted more in conditions with a physically embodied robot agent. While
the interaction with dialogue style was marginally non-significant (p = 0.052), trust was
significantly higher in the physically embodied robot agent conversational style condition
than in the same dialogue style non-physically embodied condition, partly supporting
HTrust-3. This conclusion must be treated with some caution as there were no such effects
based on TiAS and STS-AD ratings despite a similar pattern of mean differences.

There was also support for HBlame-3, with a significant interaction between agent
embodiment and dialogue style, with higher blame attributed to the AV in the robot agent’s
no dialogue condition than both robot agents’ dialogue conditions. In addition, blame was
higher in the former condition than in the comparable non-physically embodied condition.
Intuitively, this makes sense: having higher anthropomorphism in the form of a humanoid
robot IA in an AV that is not providing any information could be interpreted as something
like a technological failure and perhaps then, to some degree, could be perceived as being
linked to the accident outcome. If a robot IA is to be used within an AV, it likely needs to be
communicating with the passenger(s). Otherwise, during an accident situation, it could be
perceived to be part of the cause.

A risk measure was also included, largely because of our rationale within Experiment 2
to only include dialogue relating to cautious intentions during the scenario and before
the critical event. In general, and as predicted, it was found that the AV was perceived
as less risky in physical agent embodiment conditions. However, there was no effect of
dialogue style on risk and no interaction. While this risk measure was not included in
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STS‐AD (Figure 11): Item reliability was high (α = 0.85). No significant main effects 
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1.01, p = 0.37, and there was a non-significant interaction, F(2,185) = 0.59, p = 0.55. 
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On the AV (Figure 12): There were non-significant main effects of agent embodiment: 

F(1,185) = 1.85, p = 0.18, or dialogue style: F(2,185) = 0.63, p = 0.54, and a non-significant 

interaction, F(2,185) = 0.40, p = 0.67. 

 
(a) 

 
(b) 

Figure 10. Mean TiAS across agent embodiment and dialogue conditions after Events 1–5 ((a) Voice 

Only, (b) Robot). Error bars are ±SE. 
Figure 10. Mean TiAS across agent embodiment and dialogue conditions after Events 1–5 ((a) Voice
Only, (b) Robot). Error bars are ±SE.
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but the difference is non-significant (p = 0.27). In the informational dialogue condition, both
agent conditions have similar competence ratings after event 4. However, after Event 5,
the non-robot agent speech-only condition is perceived as more competent than the robot
agent condition (MD = 11.16), but the difference is marginally non-significant (p = 0.056).
In the no dialogue condition, while competence ratings fall between events 4 and 5, there
are no differences between agents.
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Figure 12. Mean levels of blame on the AV and the pedestrian across agent embodiment and dia-

logue conditions. Error bars are ±SE. 
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Figure 13. Mean ratings of RoSAS competence across agent embodiment and dialogue conditions 

after Event 1–5 ((a) Voice Only, (b) Robot). Error bars are ±SE. 

Warmth (Measured after Event 5, Figure 14): Reliability between  items was high (α = 

0.83). There was a main effect of dialogue style, F(2,185) = 4.68, p = 0.010,  f = 0.23, with 

higher warmth in the conversational than no dialogue condition (MD = 6.74), p = 0.009. 

There was a non-significant main effect of robot agent embodiment, F(1,185) = 0.13, p = 

0.72, and a non-significant interaction, F(2,185) = 0.001, p = 0.99. 

 

Figure 14. Mean ratings of RoSAS warmth and discomfort across agent embodiment and dialogue 

conditions after Event 5. Error bars are ±SE. 

Figure 13. Mean ratings of RoSAS competence across agent embodiment and dialogue conditions
after Event 1–5 ((a) Voice Only, (b) Robot). Error bars are ±SE.




