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ABSTRACT

The study analyses differences in the perception of age and mental
abilities of robots displayed as 3D models in an immersive VR
room (CAVE), manipulating anthropomorphic variables such as
height, head dimension, and limb length. Participants (N = 122)
were randomly assigned to one of four experimental conditions
where they interacted with a robot with a different combination
of physical dimensions. After the interaction, participants had to
fill in a post-test questionnaire where they were assessed for their
tendency to anthropomorphise and their Al knowledge.

The results show that different combinations of physical appear-
ance of the robots affect the perception of their age. In particular,
the combination of robot size and parts dimension influences age
perception but not the mental characteristics of the robots. These
results might have implication for developing robots for specific
functions, such child care or support in study activities.
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1 INTRODUCTION

The interplay between the physical appearance of technologies,
the tendency towards anthropomorphism, and the attribution of
mental states implies that technologies are also given character-
istics such as gender and age [21]. Many studies have analyzed
the relationships between gender representations and, for example,
attributing to robots the skills needed to perform a given role [4, 20].
Others have focused on the factors that determine whether a ro-
bot looks masculine or feminine [7, 26] and on the consequences
that the attribution of gender stereotypes could have on possible
discrimination or on perpetration of these stereotypes [10, 24].

There are fewer studies regarding age, however. Among the
factors contributing to this, one could be the scarcity of child-like
robots. In the Robo-Gap database [21], which includes ratings of
the perceived age of 251 commercial robots, only 12 robots have
an age less than or equal to 14. It is thus easy to claim that social
robots are mainly designed to look like adults.

Focusing on childlike-looking robots, research has mainly fo-
cused on issues such as determining the effectiveness of robots
as educational tools [2, 16]. Another line of research has instead
explored the reactions that robots with the appearance of children
can produce in individuals interacting with them [5, 17, 25, 29],
highlighting how they generally elicit positive reactions, facilitat-
ing a relationship in which, among other things, they are not likely
to be mistreated [6].

It is necessary to determine what makes a robot a technology that
appears similar to humans but at a childlike stage of development.
The study reported here addressed an issue that is still neglected
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by social robotics research in that it aimed to determine what fea-
tures of the physical appearance of anthropomorphic robots might
make them perceived as child-like. In more detail, the relationships
between baby robots’ perceived age and individual tendency to
anthropomorphism, to attribute mental states to them, and the in-
fluence of participants’ competence of the in relation to Artificial
Intelligence systems were explored.

2 RELATED WORK

A considerable amount of research in the field of Human-Robot
Interaction (HRI) has analysed the extent to which people perceive
robots as human-like technology [9] and the effects that robot ap-
pearance and behaviour have on people’s tendency to attribute
mental states to them [1, 11, 23]. The attribution of human-like
characteristics to social robots and other non-human entities, a
bias towards anthropomorphism, has also been described as an
extension of the theory of mind to non-human agents [3, 18, 19].
However, the overlap between the theory of mind and anthropo-
morphism is not so definite. As suggested by recent work [13] aimed
at examining how and whether the individual tendency towards
anthropomorphism can influence the brain activity implicated in
the theory of mind (both as mind perception or mind ascription),
there is no evidence of a clear relationship between dispositional
anthropomorphism and the adoption of a theory of mind.

Several factors have been related to the tendency towards an-
thropomorphism. Some studies found that viewing a robot as an
artefact or a mindful system depends mainly on contextual situa-
tions [22]. However, a study on the relationship between mental
capacities perception and mind ascription to humanoid robots in
different scenarios has highlighted how the perception of affective
mental capacity is a significant predictor of mental state ascription
to humanoid robots independently of context [14].

The perception of the ability to feel emotions influences mind
ascription. People do not expect robots to be able to engage emo-
tionally with the environment. Thus, when robots are perceived
with affective capacities, this significantly triggers processes of
mind ascription more than expected physical or agency capacities.

There is a scarcity of studies that examine the factors which drive
the perception of the age of a robot, and how much the perception
of age can influence other processes, such as the attribution of
mental states, that is, agency and communion, to anthropomorphic
robots.

3 THE STUDY

Determining the factors affecting the perception of the age of robots
is particularly relevant. Firstly, this may make person-robot interac-
tions easier for those types of individuals who may prefer interac-
tions with systems that resemble them. In fact, children may prefer
to interact with robots that look like children [2, 16]. Furthermore,
determining whether the perception of a given age is matched by
relevant characteristics, such as being in possession of more or
less developed mental capacities, could alter the consideration of
the behavioural and relational possibilities recognised in the robot.
Robots with less agency and communion could be perceived as less
skilled and also less responsible if they commit unethical actions
[12]. In addition, being able to clearly determine what induces the
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perception of a robot’s age can lead to and highlight those *dark
patterns’ [8, 15] that can maliciously leverage the perception of an
infantile system to pursue unacceptable goals. Considering these
issues, this study is based on the following hypotheses.

RQ1 - Do robots’ size (RQ1.1) and head/limbs-to-body proportions
(RQ1.2-3) affect their perceived age?

HP1.1 Taller and larger-sized robots should be considered older
than smaller ones, given that in humans, general height and size
correlate with age.

HP1.2 A robot with a larger head-to-body ratio should be consid-
ered younger than a robot with a smaller head-to-body ratio since
the head-to-body ratio decreases with age, and a large head-to-body
ratio is strongly associated with neoteny.

HP1.3 A robot with a smaller limbs-to-body ratio should be
considered younger than a robot with a larger limbs-to-body ratio
since the limbs-to-body ratio increases with age.

RQ2 - Are the level of agency and experience attributed to the robots
influenced by their size and head/limbs-to-body proportions? This is
an exploratory question related to the possible relationship between
age and agency and experience. It is possible to hypothesise that
the robots that were perceived as younger would also be perceived
as having a higher level of sensitivity (i.e., more experience) (HP2.1)
and less agency (HP2.2) than the older robots.

4 METHODS

4.1 Sample characteristics

One hundred twenty-two participants took part in the experiment,
mainly students from the University of Siena, who received a com-
pensation of €8.00. The mean age was 23.3 years old (SD = 2.32),
and the sample was almost gender-balanced, with 70 women (57.4%)
and 51 men (42.8%); only one participant declared to identify as a
non-binary gender.

4.2 Design and procedure

Before the experiment began, participants were informed about the
objective of the study. They were assured of their right to terminate
the interaction and withdraw from the study at any point without
the need to provide a justification. They were then invited to sign
an informed consent to participate. Participants were randomly
assigned to one of four experimental groups. In one group (1 -
control robot), which served as a control group, the robot’s height
was 170 cm, whereas in the others (2, 3 and 4), it was around 120
cm, but we varied the proportions of some crucial parts of the robot
(the head and/or the limbs). In one group (2 - small robot), the
proportions of the body parts were the same as in the control group
(the robot was simply a scaled version of the control robot). In the
other groups, we increased the head-to-body ratio by increasing
the size of the head by 30% from the small robot condition (3 - small
robot + HBR), and in the last group (4 - small robot + HBR - LBR)
we also decreased the size of the limbs by 20% (see Figure 1).

The robots were presented in a VR setting called CAVE (Cave
Automatic Virtual Environment) in the University of Siena VR lab.
The CAVE is a cube-shaped room with video projectors that cre-
ates a 3D VR environment projecting images onto the walls and
the floor. The participants wear special shutter glasses that allow
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Figure 1: The four robots which participants interacted with within the CAVE. Two white squares with sides of one meter are
presented as references for dimensions of the robot, in particular the height (170 cm in condition 1, around 120 in the others).

to deliver slightly different images to each eye, enabling stereo-
scopic vision. Infrared cameras allow to track the head position
and orientation of participants, in order to dynamically update the
projections. In this way participants were projected into a virtual
world they could explore by walking and rotating their heads. An
experimenter explained the study, how the CAVE works and how to
use the controller to interact with the robot. The experimenter was
always present to provide help if needed. The study procedure was
approved by the IRB of the University (CAREUS, act n. 68/2022).

The robot inside the CAVE guided the entire experiment through
written instruction. Another experimenter supervised all the pro-
cesses in a separate room with a remote PC (and he could stop
the experiment at any time). Through a 3D graphic interactive in-
terface, the robot asked the participant 19 questions. The first 18
questions concerned the robot’s mental skills [11], and referred
to two main dimensions of mind perception: the experience level
(conceived as the ability to feel feelings and emotions; investigated
by the first 11 questions and the agency level (conceived as the
ability to make things happen, to intervene into reality), last seven
questions. Lastly, the participants had to give the robot an age based
on their impression on a scale from 1 to 100 years, where one meant
"new-born" and 100 meant "very old". The robot then thanked the
participant. The 3D interaction with the robot lasted, on average,
five minutes.

Then, the participant was invited to complete an online ques-
tionnaire through Google Forms. The questionnaire had four sec-
tions. The first one aimed at gathering information about the socio-
demographic characteristics of the participants, including 3 ques-
tions about the participants’ familiarity with information systems,
robots and IA tools, and sci-fi cultural products answered on a 7-
point agreement scale. In the other sections, two standardised scales
were administered to measure: 1) the tendency to anthropomor-
phism, i.e. attributing human-like characteristics to technological
systems, was measured using 5 items taken from the Individual

Differences in Anthropomorphism Questionnaire (IDAQ) [28], and
rated on an 11-point scale from 0 “not at all” to 10 “very much”; 2)
the knowledge and usage of smart tools and Al (12 items grouped
in four domains “Awareness”, “Usage”, “Evaluation” and “Ethics” by
means of the Artificial Intelligence Literacy Scale (AILS) [27], with a
7-point Likert scale from 1 “Completely disagree” to 7 “Completely

agree”.

5 RESULTS

We computed initially the internal consistency of the measures of
robot perception and individual characteristics. Reliability for robot
perception measures was good for experience (« = .89), and poor
for agency (a = .62). For individual scales internal consistency was
acceptable for familiarity with technology (a = .73), IDAQ (a = .75)
and AILS (a = .78). The mean scores of participants on individual
scales showed no significant difference between the conditions, and
no differences emerged in the participant’s age and gender.

Since the main and the exploratory hypotheses were centred on
perceived age, before analysing the data we inspected the distribu-
tion of the age ratings in the different conditions. The distribution
showed some possible outliers, so we filtered those participants
which in each condition attributed an age 1.5 times the interquartile
range below the first quartile or above the third quartile. 25 partici-
pants were excluded in this way, 9 in condition 1, 8 in condition 3,
6 in condition 4 and 2 in condition 2. The analyses reported below
are relative to data from 97 participants.

We compared the mean age and levels of agency and experience
attributed to the robots across conditions using 1-way ANCOVAs in-
cluding all the individual scales as covariates (centred on the mean).
Pairwise comparisons of the means were adjusted with Tukey’s
method. The results are presented in the following paragraphs.
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Figure 2: Plots of the average perceived robot (A) age, (B) agency and (C) communion across the experimental conditions. HBR
= Head-to-Body Ratio, LBR = Limbs-to-Body Ratio. Error bars represent 95% confidence intervals for the means. Grey dots

represent individual evaluations.

5.1 Perceived age

The analysis of the perceived age showed significant differences be-
tween the means in the different conditions (F(3, 89) = 15.51; rylz, =
.343, p < .001). None of the covariates were significant. Figure 2A
shows the mean ages across the conditions. As can be seen, the low-
est age was attributed to conditions 3 (+HBR, M = 14.6, SE = 1.74)
and 4 (+HBR -LBR, M = 10.6, SE = 1.65). Pairwise comparisons
showed that participants rated the robot as significantly younger
in these conditions than in the control (M = 25.8, SE = 1.76, +HBR:
£(89) = 4.53,p = .0001, +HBR -LBR: £(89) = 6.19,p < .0001)
and in the small robot conditions (M = 21.4,SE = 1.54, +HBR:
£(89) = 2.90, p = .024, +HBR —LBR: £(89) = 4.74, p < .0001). The
perceived age of the robots in conditions 3 and 4 was not signif-
icantly different from each other (¢(89) = 1.67,p = .348), and
neither it was the perceived age in the control and in the small
robot conditions (¢(89) = 1.90, p = .237).

5.2 Agency and experience

The analysis of the agency and experience levels assigned to the
robots has not shown any significant difference between the means
in the different conditions (Fgg(3,89) = 0.85;p = .47; Fexp(3,89) =
0.94; p = .42). Among the covariates, IDAQ was positively associ-
ated with experience (F(3,89) = 19.60, 1712, = .178;p < .001) and
marginally with agency (F(3,89) = 3.66, r]f, = .040;p = .059).
Means scores in different conditions are shown in Figures 2B and
2C, respectively. Participants attributed more agency than expe-
rience to the robots, as shown in the graphs. This difference re-
sulted significantl in the analysis of a t-test paired sample (¢(96) =
22.68;p < .0001).

6 DISCUSSION AND CONCLUSIONS

The main research questions addressed by this study concerned the
factors affecting the perceived age of a robot (RQ1). We tested the
hypothesis (HP1.1) that a smaller size would make the robot look

younger, within an immersive VR environment which allowed to
make size directly perceivable. The results of the study confirm this
hypothesis, but also showed that a smaller size is not sufficient to
appear younger, since the age attributed to the control robot (170cm)
and to the small robot (120cm) with the same proportions were not
significantly different. We expected (HP1.2) that a larger head-to-
body ratio would make the robot look younger, and more childlike.
The results confirmed this hypothesis: in both the conditions in
which the head of the robot was increased in size to yield a higher
HBR the perceived age of the robot was significantly lower than the
control robot and, more importantly, also than the small robot. The
average perceived age in these conditions ranged between 10 and
15 years. We must also notice that in both conditions the variability
of the age attributed was smaller than in condition 1 and 2. Our
third hypothesis was that a lower LBR lead to younger perceived
age. The robot in this condition, which also was small and had
increased HBR, was indeed the robot with the lowest average age
(10.6 years). However, the results showed that in the condition with
reduced LBR the robot was judged significantly younger than both
the control robot and the small robot, but not significantly younger
from the other robot in condition 3, which also was small and had
increased HBR, but had normal LBR. Overall, these results suggests
that a higher HBR is necessary to convey impressions of a child
robot, although they cannot tell us whether it is also sufficient,
since we did not have a control condition of a big sized robot with
increased HRB. Further studies should thus investigate this.
Lastly, we hypothesized that age could influence the perception
of a mind in the robot (RQ2), so that the younger robots might
be attributed less agency (HP2.1) and more experience (HP2.2).
Neither of these predictions was confirmed, as no significant effect
of condition was found in the agency and experience ratings. We
did find a significant weak correlation between the age and the
agency of the robot, but the same was not found between age and
experience. Overall, therefore, our study suggests that manipulation
of the robot size and proportions, which influence the perceived age
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of the robot, do not also affect the mental characteristics attributed
to it. It is possible, however, that to influence the perception of the
mind, the age attributed to must be lower than the one attributed to
the robot in the conditions in which it was judged young. Further
studies should test this hypothesis by including more childlike (and
possibly infant-like) robots.

In conclusion, our study has shown that the size and propor-
tions of a robot can strongly influence the age the robot appears
to have, and that it is possible to make anthropomorphic robots
look like children, by simultaneously reducing their overall size and
increasing their head-to-body ratio. Decreased limbs-to-body ratio
might even strengthen the impression of child-likeness, although
our study did not bring conclusive evidence about the effect of this
factor. Making a robot look like a child opens the possibility of tak-
ing advantage of the favourable impression produced by a younger
age, and young robots might also be considered more suitable for
certain roles or tasks, an hypothesis which further studies should
investigate.

6.1 Limitations

The study has some limitations that should be acknowledge. First
of all, after removing the outliers based on the age attributed to the
robot, the sample size in each condition was relatively small. Further
studies with a larger sample and more statistical power are thus
needed to verify our findings, and possibly extend them. Secondly,
we did not include a control condition in which the robot was tall
but had an increased HBR. Further studies including these controls
should be conducted to understand better the role of proportions
in determining the perceived age of a robot.

REFERENCES

[1] Maryam Alimardani and Sonia Qurashi. 2020. Mind perception of a sociable
humanoid robot: a comparison between elderly and young adults. Springer,
96-108.

[2] Saira Anwar, Nicholas Alexander Bascou, Muhsin Menekse, and Asefeh Kardgar.
2019. A Systematic Review of Studies on Educational Robotics. Journal of
Pre-College Engineering Education Research (J-PEER) 9, 2 (July 2019). https:
//doi.org/10.7771/2157-9288.1223

[3] Gray Atherton and Liam Cross. 2018. Seeing More Than Human: Autism and
Anthropomorphic Theory of Mind. Frontiers in Psychology 9 (April 2018), 528.
https://doi.org/10.3389/fpsyg.2018.00528

[4] Jasmin Bernotat, Friederike Eyssel, and Janik Sachse. 2017. Shape It — The
Influence of Robot Body Shape on Gender Perception in Robots. In Social Robotics,
Abderrahmane Kheddar, Eiichi Yoshida, Shuzhi Sam Ge, Kenji Suzuki, John-John
Cabibihan, Friederike Eyssel, and Hongsheng He (Eds.). Vol. 10652. Springer
International Publishing, Cham, 75-84. https://doi.org/10.1007/978-3-319-70022-
9_8 Series Title: Lecture Notes in Computer Science.

[5] Yue Cheng, Lingyun Qiu, and Jun Pang. 2020. Effects of Avatar Cuteness on
Users’ Perceptions of System Errors in Anthropomorphic Interfaces. In HCI in
Business, Government and Organizations, Fiona Fui-Hoon Nah and Keng Siau
(Eds.). Vol. 12204. Springer International Publishing, Cham, 322-330. https:
//doi.org/10.1007/978-3-030-50341-3_25 Series Title: Lecture Notes in Computer
Science.

[6] Martin Cooney, Masahiro Shiomi, Eduardo Kochenborger Duarte, and Alexey
Vinel. 2023. A Broad View on Robot Self-Defense: Rapid Scoping Review and
Cultural Comparison. Robotics 12, 2 (March 2023), 43. https://doi.org/10.3390/
robotics12020043

[7] Nathaniel S. Dennler, Mina Kian, Stefanos Nikolaidis, and Maja Matari¢. 2024.
Designing Robot Identity: The Role of Voice, Clothing, and Task on Robot Gender
Perception. (2024). https://doi.org/10.48550/ARXIV.2404.00494 Publisher: [object
Object] Version Number: 1.

[8] Elizabeth Dula, Andres Rosero, and Elizabeth Phillips. 2023. Identifying Dark
Patterns in Social Robot Behavior. In 2023 Systems and Information Engineering
Design Symposium (SIEDS). IEEE, Charlottesville, VA, USA, 7-12. https://doi.
org/10.1109/SIEDS58326.2023.10137912

—_

9]

[10

[11

[12

[13

(14

[15

=
&

[17]

(18

[19

[20

[21

~
&,

(23]

[24

™
2

[26

ECCE 2024, October 08-11, 2024, Paris, France

Nicholas Epley, Adam Waytz, and John T. Cacioppo. 2007. On seeing human: A
three-factor theory of anthropomorphism. Psychological Review 114, 4 (2007),
864-886. https://doi.org/10.1037/0033-295X.114.4.864

Friederike Eyssel and Frank Hegel. 2012. (S)he’s Got the Look: Gender Stereotyp-
ing of Robots . Journal of Applied Social Psychology 42, 9 (Sept. 2012), 2213-2230.
hitps://doi.org/10.1111/1.1559-1816.2012.00937.x

Heather M. Gray, Kurt Gray, and Daniel M. Wegner. 2007. Dimensions of Mind
Perception. Science 315, 5812 (Feb. 2007), 619-619. https://doi.org/10.1126/
science.1134475

Stefano Guidi, Enrica Marchigiani, Sergio Roncato, and Oronzo Parlangeli. 2021.
Human beings and robots: are there any differences in the attribution of pun-
ishments for the same crimes? Behaviour & Information Technology 40, 5 (April
2021), 445-453. https://doi.org/10.1080/0144929X.2021.1905879

Ruud Hortensius, Michaela Kent, Kohinoor M. Darda, Laura Jastrzab, Kami Kold-
ewyn, Richard Ramsey, and Emily S. Cross. 2021. Exploring the relationship
between anthropomorphism and <span style="font-variant:small-caps;">theory-
of-mind</span> in brain and behaviour. Human Brain Mapping 42, 13 (Sept.
2021), 4224-4241. https://doi.org/10.1002/hbm.25542

Kevin Koban and Jaime Banks. 2024. It feels, therefore it is: Associations between
mind perception and mind ascription for social robots. Computers in Human
Behavior 153 (April 2024), 108098. https://doi.org/10.1016/j.chb.2023.108098
Cherie Lacey and Catherine Caudwell. 2019. Cuteness as a ‘Dark Pattern’ in
Home Robots. In 2019 14th ACM/IEEE International Conference on Human-Robot
Interaction (HRI). IEEE, Daegu, Korea (South), 374-381. https://doi.org/10.1109/
HRI.2019.8673274

Lai Poh Emily Toh, Albert Causo, Pei-Wen Tzuo, I-Ming Chen, and Song Huat Yeo.
2016. A Review on the Use of Robots in Education and Young Children. Journal
of Educational Technology & Society 19, 2 (2016), 148-163. http://www.jstor.
org/stable/jeductechsoci.19.2.148 Publisher: International Forum of Educational
Technology & Society.

Sunny Xun Liu, Qi Shen, and Jeff Hancock. 2021. Can a social robot be too
warm or too competent? Older Chinese adults’ perceptions of social robots
and vulnerabilities. Computers in Human Behavior 125 (Dec. 2021), 106942.
https://doi.org/10.1016/j.chb.2021.106942

Oronzo Parlangeli, Maria Cristina Caratozzolo, and Stefano Guidi. 2014. Mul-
titasking and Mentalizing Machines: How the Workload Can Have Influence
on the System Comprehension. In Engineering Psychology and Cognitive Er-
gonomics, David Hutchison, Takeo Kanade, Josef Kittler, Jon M. Kleinberg, Alfred
Kobsa, Friedemann Mattern, John C. Mitchell, Moni Naor, Oscar Nierstrasz,
C. Pandu Rangan, Bernhard Steffen, Demetri Terzopoulos, Doug Tygar, Gerhard
Weikum, and Don Harris (Eds.). Vol. 8532. Springer International Publishing,
Cham, 50-58. https://doi.org/10.1007/978-3-319-07515-0_6 Series Title: Lecture
Notes in Computer Science.

Oronzo Parlangeli, Tommaso Chiantini, and Stefano Guidi. 2012. A mind in a
disk: the attribution of mental states to technological systems. Work 41 (2012),
1118-1123. https://doi.org/10.3233/WOR-2012-0291-1118

Oronzo Parlangeli, Paola Palmitesta, Margherita Bracci, Enrica Marchigiani,
and Stefano Guidi. 2023. Gender role stereotypes at work in humanoid robots.
Behaviour & Information Technology 42, 3 (Feb. 2023), 316-327. https://doi.org/
10.1080/0144929X.2022.2150565

Giulia Perugia, Stefano Guidi, Margherita Bicchi, and Oronzo Parlangeli. 2022.
The Shape of Our Bias: Perceived Age and Gender in the Humanoid Robots of
the ABOT Database. In 2022 17th ACM/IEEE International Conference on Human-
Robot Interaction (HRI). IEEE, Sapporo, Japan, 110-119. https://doi.org/10.1109/
HRI53351.2022.9889366

Alisha Pradhan, Leah Findlater, and Amanda Lazar. 2019. "Phantom Friend" or
"Just a Box with Information”: Personification and Ontological Categorization of
Smart Speaker-based Voice Assistants by Older Adults. Proceedings of the ACM
on Human-Computer Interaction 3, CSCW (Nov. 2019), 1-21. https://doi.org/10.
1145/3359316

Junyi Shen and Shinichi Koyama. 2022. Gender and age differences in mind
perception of robots. In 2022 IEEE 11th Global Conference on Consumer Electronics
(GCCE). IEEE, Osaka, Japan, 748-751. https://doi.org/10.1109/GCCE56475.2022.
10014050

Carolin Strafimann, Cindy Eudenbach, Alexander Arntz, and Sabrina C. Eimler.
2024. "Don’t Judge a Book by its Cover": Exploring Discriminatory Behavior in
Multi-User-Robot Interaction. In Companion of the 2024 ACM/IEEE International
Conference on Human-Robot Interaction. ACM, Boulder CO USA, 1023-1027.
https://doi.org/10.1145/3610978.3640545

Hidenobu Sumioka, Nobuo Yamato, Masahiro Shiomi, and Hiroshi Ishiguro. 2021.
A Minimal Design of a Human Infant Presence: A Case Study Toward Interactive
Doll Therapy for Older Adults With Dementia. Frontiers in Robotics and AI 8
(June 2021), 633378. https://doi.org/10.3389/frobt.2021.633378

Roger Andre Sgraa. 2017. Mechanical genders: how do humans gender robots?
Gender, Technology and Development 21, 1-2 (May 2017), 99-115. https://doi.org/
10.1080/09718524.2017.1385320


https://doi.org/10.7771/2157-9288.1223
https://doi.org/10.7771/2157-9288.1223
https://doi.org/10.3389/fpsyg.2018.00528
https://doi.org/10.1007/978-3-319-70022-9_8
https://doi.org/10.1007/978-3-319-70022-9_8
https://doi.org/10.1007/978-3-030-50341-3_25
https://doi.org/10.1007/978-3-030-50341-3_25
https://doi.org/10.3390/robotics12020043
https://doi.org/10.3390/robotics12020043
https://doi.org/10.48550/ARXIV.2404.00494
https://doi.org/10.1109/SIEDS58326.2023.10137912
https://doi.org/10.1109/SIEDS58326.2023.10137912
https://doi.org/10.1037/0033-295X.114.4.864
https://doi.org/10.1111/j.1559-1816.2012.00937.x
https://doi.org/10.1126/science.1134475
https://doi.org/10.1126/science.1134475
https://doi.org/10.1080/0144929X.2021.1905879
https://doi.org/10.1002/hbm.25542
https://doi.org/10.1016/j.chb.2023.108098
https://doi.org/10.1109/HRI.2019.8673274
https://doi.org/10.1109/HRI.2019.8673274
http://www.jstor.org/stable/jeductechsoci.19.2.148
http://www.jstor.org/stable/jeductechsoci.19.2.148
https://doi.org/10.1016/j.chb.2021.106942
https://doi.org/10.1007/978-3-319-07515-0_6
https://doi.org/10.3233/WOR-2012-0291-1118
https://doi.org/10.1080/0144929X.2022.2150565
https://doi.org/10.1080/0144929X.2022.2150565
https://doi.org/10.1109/HRI53351.2022.9889366
https://doi.org/10.1109/HRI53351.2022.9889366
https://doi.org/10.1145/3359316
https://doi.org/10.1145/3359316
https://doi.org/10.1109/GCCE56475.2022.10014050
https://doi.org/10.1109/GCCE56475.2022.10014050
https://doi.org/10.1145/3610978.3640545
https://doi.org/10.3389/frobt.2021.633378
https://doi.org/10.1080/09718524.2017.1385320
https://doi.org/10.1080/09718524.2017.1385320

ECCE 2024, October 08-11, 2024, Paris, France

[27] Bingcheng Wang, Pei-Luen Patrick Rau, and Tianyi Yuan. 2023. Measuring user

[28

competence in using artificial intelligence: validity and reliability of artificial
intelligence literacy scale. Behaviour & Information Technology 42, 9 (July 2023),
1324-1337. https://doi.org/10.1080/0144929X.2022.2072768

Adam Waytz, John Cacioppo, and Nicholas Epley. 2010. Who Sees Human?:
The Stability and Importance of Individual Differences in Anthropomorphism.
Perspectives on Psychological Science 5, 3 (May 2010), 219-232. https://doi.org/10.
1177/1745691610369336

Guidi et al.

[29] Nobuo Yamato, Hidenobu Sumioka, Hiroshi Ishiguro, Masahiro Shiomi, and
Youji Kohda. 2023. Technology Acceptance Models from Different Viewpoints of
Caregiver, Receiver, and Care Facility Administrator: Lessons from Long-Term
Implementation Using Baby-Like Interactive Robot for Nursing Home Residents
with Dementia. Journal of Technology in Human Services 41, 4 (Oct. 2023), 296-321.
https://doi.org/10.1080/15228835.2023.2292058

Received 18 April 2024; revised 15 July 2024


https://doi.org/10.1080/0144929X.2022.2072768
https://doi.org/10.1177/1745691610369336
https://doi.org/10.1177/1745691610369336
https://doi.org/10.1080/15228835.2023.2292058

	Abstract
	1 Introduction
	2 Related Work
	3 The study
	4 Methods
	4.1 Sample characteristics
	4.2 Design and procedure

	5 Results
	5.1 Perceived age
	5.2 Agency and experience

	6 Discussion and conclusions
	6.1 Limitations

	References

