New Ideas in Psychology 54 (2019) 93-100

journal homepage: www.elsevier.com/locate/newideapsych

Contents lists available at ScienceDirect

New Ideas in Psychology

New Ideas In

Psychology

When robots appear to have a mind: The human perception of machine R

agency and responsibility™

Sophie van der Woerdt”, Pim Haselager™"

2 Dpt. of Psychology, Radboud University, Comeniuslaan 4, 6525 HP, Nijmegen, The Netherlands

Check for
updates

® Donders Institute for Brain, Cognition and Behaviour, Dpt. of Artificial Intelligence, Radboud University, Comeniuslaan 4, 6525 HP, Nijmegen, The Netherlands

ARTICLE INFO ABSTRACT

Keywords:

Agency

Responsibility
Human-robot interaction
Social cognition

An important topic in the field of social and developmental psychology is how humans attribute mental traits
and states to others. With the growing presence of robots in society, humans are confronted with a new category
of social agents. This paper presents an empirical study demonstrating how psychological theory may be used for
the human interpretation of robot behavior. Specifically, in this study we applied Weiner's Theory of Social
Conduct as a theoretical background for studying attributions of agency and responsibility to NAO robots. Our

results suggest that if a robot's failure appears to be caused by its (lack of) effort, as compared to its (lack of)
ability, human observers attribute significantly more agency and, although to a lesser extent, more responsibility
to the robot. However, affective and behavioral responses to robots differ in such cases as compared to reactions

to human agents.

1. Introduction

One particularly curious side-effect of using automated systems such
as computers and robots is the occurrence of anthropomorphism: the
tendency to attribute human traits, emotions and intentions to non-
human agents. Within the field of human-robot interaction (HRI), an-
thropomorphism is a widely studied topic. For example, reviews of e.g.
Duffy (2003) and Zlotowski, Proudfoot, Yogeeswaran, and Bartneck
(2015) report about many factors influencing the extent to which
people tend to anthropomorphize, such as a machine's voice, whether a
robot has legs or wheels, features of a robot's head such as whether it
has one or two cameras built in.

Anthropomorphism is also a topic of interest within psychology.
However, psychologists seem to approach anthropomorphism empha-
sizing quite a different perspective. Whereas HRI-researchers mostly
focus on specific design- or user features influencing the extent to which
people anthropomorphize, psychologists generally approach the phe-
nomenon as a component of human social cognition and behavior. In
this paper, we would like to explore and apply this psychological per-
spective in the development and interpretation of a small-scale HRI
experiment. In this experiment, we will focus on the possibility of

Abbreviations: HRI, Human-robot interaction; LA, Lack of ability; LE, Lack of effort

humans explaining and judging humanoid robots' behavior by attri-
buting agency and responsibility. Given the growing presence of robots
in our environment, as well as their increasing levels of autonomy and
intelligence, we think that the study of human attributions of agency
and responsibility to robots is of great societal importance.

1.1. A psychological perspective on the attribution of agency and
responsibility

In 1944, Heider and Simmel were the first to empirically report on
anthropomorphism, showing how their participants created extensive
narratives and trait descriptions for randomly moving squares and tri-
angles in an animated movie. Although it would still take some time for
autonomous nonhuman agents to become reality, this study did spike
considerable interest among psychologists on the human mechanisms
behind perceiving and attributing mental states (e.g. intentions, emo-
tions). For instance, some social psychologists (within the paradigm of
‘Attribution Theory’) have pointed out how people save both time and
energy in predicting their future environment when they interpret other
people's behavior as caused by mental states and stable traits (Heider,
1958; but see also; Dennett, 1987; Ross & Nisbett, 1991; Forsterling,
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2001). Successively, developmental psychologists (within the paradigm
of ‘Theory of Mind’) have suggested that inferring mental states to
others supports our ability to make social connections (for a review see
Meltzoff & Brooks, 2001). Therefore, mental states and traits are
especially attributed when (1) agents act in an unpredictable manner,
(2) agents look like someone to socially connect with.

Although the above-mentioned theoretical frameworks were prin-
cipally designed to study and explain human-human interaction, they
actually put little constraint on whom exactly is observed in terms of it
being a human or a nonhuman agent. That is, if the agent's behavior
-from an observers' perspective- cannot be predicted in a straightfor-
ward way (e.g. the agent is autonomously moving), or if the agent looks
like someone to potentially socially connect with (e.g. has facial fea-
tures), these theories should in principle be applicable in describing
observation-processes or outcomes of any type of agent (as also noted in
e.g. Epley, Waytz, & Cacioppo, 2007). Since most robots are inherently
made to fall within either of those two categories, we suspect that
psychological theories of social cognition could function well as at least
a starting point for studying HRI.

One important theory in social psychology, Weiner's Theory of Social
Conduct (1995), may be of particular interest of HRI. Weiner's theory
has been designed for human-human interaction and focuses especially
on how attributions of agency and responsibility arise, and how this
could influence observers' affective and behavioral responses. In this
context, agency is defined as the autonomous or at least partially in-
dependent capacity to engage in goal-directed action (as defined by
Gray, Gray, & Wegner, 2007; Murphy, 2000) -for instance, an agent
being able to autonomously walk from point A to point B-. In addition,
if this goal-directed action bears any consequences for the agents' sur-
roundings, the agent may also be praised or blamed for its actions -for
example, an agent walking to point B, while he was ordered to stay at
point A-. For our purposes, the latter is how we will define responsibility.

The practical relevance of examining the attribution of agency and
responsibility to robots has much to do with the increasing and varying
potential of (autonomous) robots to harm people (e.g. causing damage
to property, or hurting a living creature). It is a societally relevant
question how we should deal with such harms, not only from a legal or
financial perspective, but also, and of particular relevance here, re-
garding the psychological processes and consequences involved.
Considering our tendency to anthropomorphize, one eminent concern is
the possibility of humans feeling inclined (or even compelled) to blame
robotic agents in case of harm caused by robots acting, or appearing to
act, autonomously. In fact, although many people would not believe
robots to have an actual will of their own, an intuitive inclination to
attribute agency or responsibility may be hard to suppress (Alicke,
2000; Schultz, Imamizu, Kawato, & Frith, 2004).

Holding robots responsible for their actions likely influences public
acceptance of robots in daily life situations, as well as influence the
extent to which people tend to take responsibility for their interaction
with- and ownership of robots. For instance, when a robot (by accident)
produces an undesired outcome, but is perceived to have done so ‘on
purpose’ or through ‘neglect’, this may lead humans wishing to blame
the robot, or desiring to punish it. The problem, however, as Asaro
(2013) noted, is that robots may have “a body to kick but no soul to
damn”, that is: they cannot be punished for their actions since they
would not feel the impact of this appraisal at all -or at least not ne-
cessarily in the way that humans would do. Although legal solutions to
this problem have been formulated (Asaro, 2013), this form of an-
thropomorphism may lead owners and developers to (subconsciously)
distance themselves from potential harms brought about by their robots
(Coleman, 2004) causing responsibility to become diffused. Therefore,
as a primary goal of this study, we hope to find out whether Weiner's
theory about human-human interaction can be extended to human-
robot interaction, and secondly, to find out whether our tendency to
anthropomorphize could be so strong that autonomous robots could
actually be seen as actors of their own behavior and, consequently,
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potentially be blamed for it.

1.2. Present research: interpreting a robot's display of lack of ability and
lack of effort

Taking these goals into account, we considered Weiner's extensive
work on attributional processes within his Theory of Social Conduct
(1995) an interesting starting point. The rationale behind Weiner's
theory is to describe precursors and antecedents of humans judging
other humans' behavior in terms of agency. Or in Weiner's terminology:
is the agent being observed seen as having control over its own behavior
(i.e. susceptible for intentional changes or not)? More specifically,
Weiner (but also see Heider, 1958; Malle, 1999) found that causes re-
lated to an agent's effort are seen as causes that can be controlled -and
hence imply agency-, whereas causes related to an agent's ability are
considered to be uncontrollable -and hence do not imply agency.
Consequently, perceived effort may also lead to judgements of respon-
sibility, which in turn tends to incite fundamental affective and beha-
vioral responses such as acceptance, rejection, altruism and aggression.
To illustrate, if a student fails a test, but it is clear that he tried really
hard (lack of ability), we tend to feel sorry for him and might even try to
help. On the other hand, if a student fails a test because he preferred to
go out partying (lack of effort), we may feel frustrated about the stu-
dent's priorities and maybe even refuse to help or have him try again.

Although in most cases attributions of agency are directly linked to
attributions of (moral) responsibility, it is important to note that the
relationship between agency and responsibility does not need to be
strong or self-evident, which also underlines the need of distinguishing
these two types of attributions. For example, a juvenile may be moti-
vated and able (i.e. have agency) to commit a crime. However, under
many law systems, this person would not be fully accountable for its
actions (i.e. have responsibility) because of his or her age. Similar rules
apply for those of diminished mental capacity, subordinates following
order during their job or even domesticated animals that cause harm. In
all these occurrences (as noted by different authors, e.g. Weiner, 2001;
Mantler, Schellenberg, & Page, 2003; Asaro, 2013), agents do have
agency in relation to their intended actions, but they do not carry full
responsibility for them due to the presence of mitigating circumstances
(e.g. not knowing right from wrong or inability to comport behavior to
the requirements of law). Some authors have drawn parallels between
robots and domestic animals in this regard, recognizing that both are
often attributed similar capacities, rights and responsibilities (Caverley,
2006; Schaerer, Kelly, & Nicolescu, 2009).

Over the years, Weiner's framework has been confirmed in many
replications and was found to be applicable in different contexts such as
in the evaluation of diseases, stigmas, and reactions to penalties for an
offense (for a review and meta-analysis, see Weiner, 1995; Epley &
Waytz, 2010; Rudolph, Roesch, Greitemeyer, & Weiner, 2004). How-
ever, despite its breadth, thus far Weiner's theory has not been applied
in contexts with nonhuman agents. In addition, although there have
been a number of studies aimed at measuring attributions of robots
having experience (in this context: having beliefs, goals, intentions,
desires or emotions), we know of only a small number of studies (de-
scribed in the next paragraph) that incorporated attributions of agency
and/or responsibility.

Addressing these points, we applied Weiner's theory in developing
and performing a small HRI experiment to investigate the possibility of
eliciting human attributions of agency and responsibility to robots that
failed to perform a task, and as such, explore the applicability of
Weiner's theory for HRI-purposes. This was done by showing partici-
pants videos of robots (Aldebaran's NAO; https://www.ald.
softbankrobotics.com/en) failing tasks in ways that could be inter-
preted as due to either lack of ability (LA-condition; e.g. dropping an
object) or lack of effort (LE-condition; e.g. throwing away an object). In
line with Weiner's findings, we expected that, as compared to lack of
ability, a display of lack of effort would lead to more attributions of
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robots possessing agency. On the other hand, given the explorative
nature of this study, we did not formulate definite predictions about the
possible effects of our manipulation on attributions of responsibility.

1.3. Related work in HCI/HRI

Attributions of agency and/or responsibility in HCI/HRI (human-
computer interaction/human-robot interaction) occur in a number of
studies. Nevertheless, while these studies do portray humans blaming
computers or robots, they do not necessarily show people attributing
agency or moral responsibility through the inference of mental states.
For example, in the context of collaborative game settings, participants
were shown to blame computers when a game is lost or when receiving
negative feedback, whereas they take credit when winning or when
receiving positive feedback (Moon & Nass, 1998; Vilaza, Haselager,
Campos, & Vuurpijl, 2014; You et al., 2011). Hence, in these cases,
blame is better explained by self-serving bias rather than anthro-
pomorphism.

In other studies, responsibility was measured in terms of ‘task re-
sponsibility’ (e.g. being responsible for an assigned task) rather than
‘moral responsibility’ (e.g. being responsible for one's intentions and
actions). For instance, a robot autonomously moving during a co-
operative game is considered more responsible for task accuracy than a
robot moving according to users' instructions (Kim & Hinds, 2006; and
for analogous examples see Moon & Nass, 1998; Serenko, 2007; Koay,
Syrdal, Walters, & Dautenhahn, 2009).

Research that does focus on agency or responsibility as a form of
anthropomorphism or mental state-attribution is sparse, which is ex-
actly why we think Weiner's theory is of interest for HRI. However,
precedents do exist. First, Malle, Scheutz, Arnold, Voiklis, and
Cusimano (2015) and Malle, Scheutz, Forlizzi, and Voiklis (2016)
suggest a tendency for humans to attribute moral responsibility to ro-
bots. In their studies, participants judged drawings of different agents (a
mechanical robot, a humanoid robot and a human) responding to moral
dilemmas. The results showed that humanoid robots were blamed about
just as much for social norm-violating decisions as human agents.
Contrarily, a mechanical robot was attributed much less blame. Ad-
ditionally, Kahn et al. (2012) set up a study in which a robot incorrectly
assesses participants' performances in a game, preventing them from
winning a $20 prize. The results showed that 65% of the participants
attributed some level of moral accountability to the robot.

2. Method
2.1. Participants

Participants were drawn from a university population in exchange
for a €5 gift-certificate. After listwise exclusion of eight participants
(due to missing data and double responses) the final sample consisted of
63 participants. These participants were randomly divided amongst the
LA- and LE-conditions. The LA-sample consisted of 31 people (19
women, Mpge = 26.7, SD 11.6). The LE-sample consisted of 32
people (14 women, Mg = 26.3, SD = 7.5).

2.2. Material and procedure

The complete survey including videos was presented online, via the
online survey software “Qualtrics”. After brief instructions, participants
were shown a 30-60 s video portraying a situation in which a NAO
robot was shown failing a task either due to lack of ability or lack of
effort. To illustrate, one scenario showed a robot trying to pick up a toy
giraffe and putting it in a box (Fig. 1). In the LA-condition, the toy
giraffe drops from the robot's hands before reaching the box. In the LE-
condition, the toy giraffe is properly grasped, but instead of putting it in
the box, the robot throws it away. Seven of such scenarios were pre-
sented.’
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Fig. 1. Sample frames of (a) a robot looking at the target location for putting a toy in a
box, (b) subsequently throwing the toy away instead (LE-condition).

After each video, participants were asked to fill in a questionnaire
(Appendix I) containing scales of agency (five questions about the ro-
bot's control over the situation and its ability to make its own deci-
sions), and responsibility (ten questions on attributed blame and kind-
ness, affective and behavioral reactions). These items were derived in
part from questionnaires used by Graham and Hoehn (1995),
Greitemeyer and Rudolph (2003) and Waytz, Morewedge, Epley, Gao,
and Cacioppo (2010).

Additionally, scales were included for exploring relationships that
were not part of Weiner's framework nor our main research goals, but
that we still consider interesting to mention. As repeated after each
video, these include participants' evaluations of the robot's experience
(seven questions about e.g. the extent to which the robot experiences
beliefs, goals, intentions, desires or emotions) and predictability (one
question about the extent to which the robot surprised participants).
Moreover, we included some general questions at the end of the ques-
tionnaire in which we asked about the robots' propensity to do damage
(one question about the likeliness of the robot seriously harming
someone), trustworthiness (six questions about the extent to which
participants trust the robot's skill and integrity) and nonanthropomorphic
features (five questions about e.g. strength, efficiency, usefulness).

Finally, to encourage participants to carefully watch the videos, the
questionnaire included two open-ended questions asking to give brief
descriptions of what they had seen in the video and what they con-
sidered the one major cause of this happening after being presented a
description of the failure. These two questions were drawn from the

1 For more information about the robot behaviors and questions regarding them, see
Woerdt & Haselager (2017). Data and materials can be found online: https://osf.io/
ebt58/.
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Attributional Style Questionnaire by Peterson et al. (1982). In its en-
tirety, the survey took about 30-35 min to complete.

2.3. Design and analysis

For analysis, a mean score of each scale was calculated (range 1-5)
and transposed to Z-scores. Since initial factor analysis showed that
reliability and goodness-of-fit for the scale of responsibility was ques-
tionable, items of this scale were analyzed separately. In order to both
answer our main questions and explore our additional variables, fol-
lowing an assumption-check, a GLM multivariate analysis was per-
formed with the composite means of agency, experience, predictability,
propensity to do damage, and each item related to responsibility as de-
pendent variables. Condition (LA/LE) was indicated as between-subject
factor.

As for the additional variables, we were especially interested in
exploring mediation and correlation effects found or questioned in
previous studies related to topics of our interest. For example, looking
at previous literature, we see that (1) Waytz et al. (2010) found that
predictability influences measures of anthropomorphism (in this case
measured as the attribution of a mind, beliefs, desires, intentions, free
will, consciousness and emotions), that (2) Weiner (1995) found a re-
lationship between lack of effort and responsibility, with agency as a
mediator, and that (3) although multiple sources report (Gray et al.,
2007) or apply (e.g. Bakan, 1956; Block, 2004; Heider, 1958;
Jungermann, Pfister, & Fischer, 1996; Mayer, Davis, & Schoorman,
1995; Trzebinski, 1985; Waytz & Young, 2014; Weiner, 1986) a dis-
tinction between attributions of experience and agency, Waytz et al.
(2010) actually report that they could not find such a difference in their
studies in the context of anthropomorphism. Moreover, (4) Waytz et al.
found that anthropomorphism is correlated with trustworthiness, but not
with nonanthropomorphic features and finally (5), we included the
variable propensity to do damage, in order to explore whether such a
feature might hint at an explanation for attributions of responsibility.

Therefore, to explore mediation-effects, the above mentioned
ANOVA-procedure was repeated in separate instances where each
variable for which we found a significant effect was included in the
model as a covariate instead of a dependent variable (according to the
method of Baron & Kenny, 1986). For correlation, Pearson's correlation
coefficient was calculated incorporating all the dependent variables
used in this study.

3. Results
3.1. Results of main research questions
Table 1 provides the mean strength and standard deviation of

Table 1

Means of absolute scores (range 1-5) and standard deviations for agency (composite
score) and responsibility-items (indicated by ‘R:’) in the lack of ability (LA) and lack of
effort (LE) conditions. For the questions corresponding to the labels, see Appendix I.

LA LE

M SD M SD
Agency (composite) 2.12 0.61 2.80 0.82
R:Blame 1.55 0.56 2.04 1.00
R:Anger 2.30 0.82 2.48 0.80
R:Disapppointment 1.18 0.33 1.53 0.52
R:Put away 1.81 0.72 1.94 0.59
R:Sell 1.75 0.83 1.62 0.72
R:Sympathy 2.08 0.80 2.08 0.84
R:Kindness 2.53 0.87 2.35 0.67
R:Pity 1.74 0.74 1.77 0.83
R:Try again 3.63 0.84 3.60 0.79
R:Help 3.12 0.80 3.03 0.93
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Fig. 2. Presents the differences we found between the lack of ability (LA) and lack of
effort (LE) conditions on mean attributions of agency (composite score) and responsibility
(each item of the scale analyzed separately, indicated by ‘R:’). Error bars indicate stan-
dard errors from the difference scores. Asterisks indicate significance: * = p < 0.05,
** =p < 0.01, *** = p < 0.001.

agency- and responsibility-attributions made by participants after seeing
videos of robots displaying lack of ability (LA) or lack of effort (LE).
Fig. 2 graphically displays the differences found between the LA- and
LE-conditions including standard errors. According to what was ex-
pected, participants attributed more agency to a NAO robot after seeing
videos in which it displayed lack of effort (M = 2.80, SD 0.82)
compared to videos in which it displayed lack of ability (M = 2.12,
SD = 0.61). In the univariate test of the composite score of agency, this
was expressed in a significant and large effect (F(1,61) = 13.601,
p = 0.000, eta® = 0.182). The results of the effect of the LA- and LE
conditions on the items of responsibility were mixed. While univariate
tests for blame and disappointment revealed significant, medium effects
(respectively: F(1, 61) 5.757, p 0.019, eta® = 0.086; F(1,
61) = 9.704, p = 0.003, eta® = 0.137), differences on the items anger,
put away, sell, kindness, pity, sympathy, help and try again were not found.

3.2. Results of exploratory analyses

First, in line with the findings of Waytz et al. (2010), we explored
relationships between predictability and experience and/or agency, and
whether these could imply mediation effects of predictability between
condition (LA/LE) and experience and/or agency. Checking first for the
main effects of condition, results of the GLM multivariate-analysis re-
vealed significant effects of condition on agency (see above results),
experience (F(1,61) = 12.235, p = 0.001, eta® = 0.168) and predict-
ability (F(1,61) = 14.040, p = 0.000, eta® = 0.187), in which the ro-
bots in the LE-condition were judged as having more agency, experi-
ences and being less predictable than the robots in the LA-condition.

As a second step in exploring mediation effects, we checked what
would happen to the previously found main effects of condition, if pre-
dictability was included in the analysis as a covariate. Although it should
be noted that we did not design for any temporal order in measuring the
above variables -rendering causal conclusions impossible-, we found
that controlling for predictability resulted in a significant effect of pre-
dictability on experience (F(1,61) = 21.066, p = 0.000, eta® = 0.260),
whereas the effect of condition on attributed experience disappeared (F
(1,61) = 2.768, p = 0.101, eta® = 0.044). This suggests a mediating
effect of predictability between condition and experience. Likewise, con-
trolling for predictability resulted in a significant main effect of pre-
dictability on agency (F(1,61) = 11.911, p = 0.001, eta®> = 0.166) and
caused the effect of condition on attributed agency to be reduced as well,
albeit that the direct effect of condition on agency was still significant (F
(1, 61) = 4.483, p = 0.038, eta> = 0.044). This suggests that the
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Table 2

Pearson's correlation of all dependent variables included in this study.
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-0.21

—-0.16

-0.15

T:Competence
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attribution of agency could in part be directly influenced by condition,
and in part mediated by predictability.

Second, our results also imply a confirmation of Weiner's model
representing agency as a precursor of responsibility (Weiner, 1995).
When including agency as a covariate instead of a dependent variable,
we found that agency had a significant effect on responsibility-items
blame (F(1,61) = 105.480, p = 0.000, eta® = 0.637) and disappointment
(F(1,61) = 9.198, p = 0.004, eta’ = 0.133), whereas effects of con-
dition on these items disappeared (respectively: F(1,61) = 0.659,
p = 0.420, et = 0.011 and F(1,61) = 2908, p = 0.093,
eta? = 0.046). Yet, still, since we measured all these variables within
the same time frame, we cannot infer any causal conclusions.

Third, the question of whether experience and agency can truly be
distinguished from each other as independent concepts remains to be
answered. On the one hand, the correlation between our measure of
experience and agency was found to be remarkably high (r = 0.85;
Table 2), suggesting that these scales might measure the same latent
variable. On the other hand, when controlling for predictability, effects
of condition on experience disappeared whereas effects on agency re-
mained, suggesting that the different variables might have different
precursors and thus are conceptually distinct from each other.

Fourth, as for our conceptual replication of Waytz et al.'s (2010)
findings that anthropomorphism is correlated with trustworthiness (in
our study measured as whether the robot is trustworthy in terms of
integrity and competence) but not nonanthropomorphic features (e.g.
strength, efficiency, usefulness), our results were mixed. To assess this,
we considered our measures of experience and agency to come closest to
Waytz et al.’s definition of anthropomorphism. Consequently, we found
the correlation between experience, agency and nonanthropomorphic
features to indeed be small (respectively r = 0.20, r = 0.08). Ad-
ditionally, correlations between experience, agency and trustworthiness
are mixed with competence-related items of trustworthiness displaying
medium correlations and integrity-related items of trustworthiness dis-
playing no or only small correlations (Table 2).

Fifth and finally, we measured propensity to do damage in a single
question at the end of the complete survey, in order to possibly include
it as a covariate in an additional analysis. However, the results in our
main ANOVA analysis did not show any effect of condition, rendering
further analyses redundant.

4. Discussion

The main goals of this study were to examine whether Weiner's
Theory of Social Conduct in human-human interaction could be ex-
tended to the context of human-robot interaction, and thereby also
explore the possibility of humans attributing agency and responsibility
to robots. Comparable to much of Weiner's research, this was done by
exploring the effects of showing videos of robots failing due to lack of
ability or due to lack of effort. Moreover, new to previous research on
anthropomorphism in HRI, we assessed anthropomorphism in the form
of attributions of agency and responsibility. According to what was
expected, the results of our study reveal that, when robots display be-
havior that can be interpreted as lack of effort, humans tend to perceive
those robots as having agency over their behavior. As a further matter,
a robot displaying lack of effort can lead observers to feel disappointed
about the robot's behavior and blame it for its failure. This confirms
Weiner's findings, in which a display of lack of ability is perceived as an
uncontrollable cause for failure, whereas a display of lack of effort is
perceived as a controllable cause for failure. However, in contrast with
Weiner's results, we found that failure due to lack of effort does not
necessarily lead to the negative affective and behavioral reactions
normally found in context of human-human interaction such as anger,
or wanting to shut the robot off and put it away.

On the basis of our results, we may conclude that Weiner's dis-
tinction between attributions of controllability (ability vs effort) could
be applicable to the human perception of robots. However, both



S. van der Woerdt, P. Haselager

statistically (Wagenmakers et al., 2017) and theoretically, our rejection
of the null hypothesis with regards to agency, blame and disappoint-
ment does not allow for definite claims about the accuracy of our al-
ternative hypothesis, that is: we cannot be certain that the effects found
were actually caused by attributions of ability and effort. Instead, what
we defined in our manipulation as “lack of effort” or “lack of ability”
could also represent the influence of some other unknown latent vari-
able. We believe we may formulate two alternative explanations for our
findings.

Returning to what we know about social cognition, both un-
predictability of- and identification with- an agent may promote attri-
butions of humanlike thoughts and feelings (see ‘Introduction’). Hence,
a first candidate for confound- or mediation effects is the predictability
of the behavior of the robots. So the effects of the manipulation on
agency, blame and disappointment could have (in part) resulted from
the mere perception that the robot(s) in the LE-condition were less
predictable, rather than (or in addition to) the perception of lack of
effort. When controlling for predictability (see ‘Results of exploratory
analyses’), we found that the effect of condition on agency remained,
although it was strongly reduced. The effects on blame and dis-
appointment disappeared altogether. The effect of predictability might
therefore be a plausible alternative explanation for our findings.

Second, we speculate that our results could have been influenced by
identification with the robots due to possible perceptions of the robots
in the LE-condition as having more human-like traits such as playful-
ness or stubbornness. If such traits have indeed been attributed, ob-
servers may have empathized more with the robots displaying lack of
effort than with the robots displaying lack of ability, likely causing
larger effects on agency, blame and disappointment. Since this was not
controlled for, nor was the manipulation independently validated, we
indeed consider it possible that such social identification mediated or
(in part) caused the effect of the LE-condition on the attribution of
agency, blame and disappointment. More generally speaking, every
attempt to evoke an interpretation of a robot's behavior in terms of its
underlying reasons will always be open for differences of attribution
between observers.

Other than the above discussed theoretical reflections, there are also
some methodological points to consider. The first concerns ‘demand
characteristics’, an issue relevant to most research on anthro-
pomorphism (see e.g. Avis, Forbes, & Ferguson, 2014). This entails that
questions such as “does the robot appear to have ...” (e.g. a mind of its
own), may imply that anthropomorphism must or should occur. When
looking at the raw data, this does not seem to be a major issue. In fact,
in 35% of the responses an absolute denial of anthropomorphism (in
most of our scales, option one “not at all”) does occur (in the LA-con-
dition 1145/2604 responses, in the LE-condition 704/2688). Still, it
cannot be excluded that demand characteristics have inflated absolute
scores. A second issue concerns the operationalization of responsibility.
The responsibility-items could not be integrated into one scale, and
consequently results were mixed, rendering interpretation difficult.
Moreover, responsibility may perhaps be attributed easier, or more
wholeheartedly, when participants actually interact with the robots
themselves rather than watching a video.

Keeping in mind the caveats discussed above, this study may be
taken as an indication of how mind perception and attributional pro-
cesses substantially influence the way we evaluate robotic behavior.

Appendix I. Questionnaire
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Since technological advances emerge quickly, in the near future the
field of Artificial Intelligence might progress towards making robots
that are extremely versatile (Bostrom, 2006), making it likely that ro-
bots autonomously interact within several different environments.
Presumably, this makes robots' behavior seem less predictable -espe-
cially for observers other than their owners- rendering it more likely
that attributional processes will play an important part. This study
provides an indication of the practical usefulness of Weiner's Theory of
Social Conduct for studying such processes in HRI It reveals that social
attributions might occur outside the context of human-human interac-
tions traditionally studied, in that it appears to be applicable to human-
robot interaction as well.

With regards to follow-up studies, we especially suggest other pre-
cursors for the attribution of agency and (moral) responsibility to
constitute interesting study-topics, both in the context of human-human
and human-robot interaction. For instance, empirical evidence on ex-
cuse giving implies that transparency may play a major role in reducing
attributions of agency, responsibility, and -consequently- feelings of
retaliation (e.g. Weiner, Amirkhan, Folkes, & Verette, 1987; Shaw,
Wild, & Colquitt, 2003). Another factor likely playing part is the pre-
viously existing relationship between observer and agent. Evidence on
couples in happy relationships suggests that in case of problems, at-
tributions of controllability and responsibility are, for the most part,
eliminated (Fincham, Harold, & Gano-Philips, 2000), whereas the op-
posite effect was found for couples in unhappy relationships. As a
matter of fact, empirical support for social bias in attributing controll-
ability and responsibility can be found in various domains of (social)
psychology including stereotyping (e.g. Cuddy, Fiske, Glick, Peter,
2008), social identity (e.g. Turner & Reynolds, 2010), stigmatization
(e.g. Hegarty & Golden, 2008), trust (e.g. Schoorman, Mayer, & Davis,
2007) and research on self-fulfilling prophesies (e.g. Jussim & Harber,
2005).

Weiner's Theory of Social Conduct on human social cognition and
interaction has shown that perceptions of ability and effort greatly in-
fluence the way we perceive and evaluate human behavior. Our study
reveals that Weiner's research can be extended to perceptions and
evaluations of robots and provides an example of how psychological
research may contribute to the field of human robot interaction. Our
study also extends on what we know about anthropomorphism, de-
monstrating how short exposure to a robot's behavior can already evoke
attributions of agency and responsibility. Considering the rapid tech-
nological developments in the field of robotics, there is a great like-
lihood of robots getting more and more integrated in our daily lives.
Researchers in the field of psychology can play an important role in
supporting this transition. After all, regardless of what the future holds
for the robotic mind, it will definitely stimulate the human talent for
reading it.
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In order of occurrence (not in exact format as presented to participants):

EXPERIENCE (composite score, label: experience)
To what extent did the robot in the video appear to...

Ml ...beliefs

M2 ...desires

M3 ...intentions

M4 ...the ability to experience emotions

M5 ...amind of its own

M6 ...a will of its own

M7 ...a certain personality

OPEN QUESTION 1:

What did you see in the video? Please give a brief description in about one or two sentences.

PREDICTABILITY (mirrored) (label: predictability)
Pl To what extent were you surprised by the robot’s actions?

OPEN QUESTION 2:
The robot in the last video was supposed to... but instead... Why did this happen? In one or two
sentences, please write down the one major cause.

AGENCY (composite score, label: agency)
Al Was the cause of ... due to the robot or due to other people or circumstances? (mirrored)
A2 How much influence and control did the robot appear to have on ....?

To what extent did the robot in the video appear to...

New Ideas in Psychology 54 (2019) 93-100

A3 ...appear to have acted on purpose

A4 ...appear to have the ability to make its own decisions

A5 ...do you think the robot in the video could have acted differently, if he wanted to?
RESPONSIBILITY (label: responsibility)

To what extent do you think the robot in the video

R1 ...can be blamed for its behavior?

R2 ...did the robot in the video appear kind to you?

(label: blame)
(label: kindness)

If the robot in the video were yours, to what extent would you feel the following emotions after having

seen its behavior?

R3a ...anger

R3b ...disappointment
R3c ...pity

R3d ...sympathy

(label: anger)

(label: disappointment)
(label: pity)

(label: sympathy)

If the robot in the video were yours, to what extent would you display the following behavior after having

seen its behavior?

R4a ...have the robot give it another try

R4b ...help the robot in some way

Réc ...shut the robot off and put it away

R4d ...sell the robot or send it back to the factory
GENERAL QUESTIONS

Propensity to do damage

(label: try again)
(label: help)
(label: put away)
(label: sell)

(label: propensity to do damage)

HI1 Do you think it may be possible that the robot, in other situations, might seriously harm you or
other people in any way (emotional or physical)?

Trustworthiness
Please rate the following statements.

(label: trustworthiness)

If you would own one of the robots in the videos, to what extent do you believe he would...

Tl ...consider your goals

T2 ...try to do its best for you

T3 ...try to help you

T4 ...be able to do the tasks you ask him to do
T5 ...be dependent on your help and supervision
T6 ...display competence

Nonanthropomorphic features

(label: consider goals)

(label: do its best)

(label: help)

(label: able to do tasks)

(label: dependent)

(label: competence)

(T1-3: integrity, T4-6: competence)

(composite score, label: non-anthr. feat.)

To what extent do you think the type of robots used in this video is...

NA1 ...good looking?
NA2 ...useful?

NA3  ..durable?

NA4  __efficient?
NAS  ..strong?

Demographics

Please fill in the following:
D1 Age

D2 Gender

D3 Background (most recent field of work/study, education)

D4 Nationality

D5 What would you say most influenced your view on robots?
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