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ABSTRACT

This study explores the perceptions of gender and anthropomorphism in robots as
imagined and drawn by children. It was conducted in a lower secondary school in
Siena with children aged 11-13. Participants were asked to draw a robot fit for one of
two job roles: house decoration (stereotypically more feminine) or snow shovelling
(stereotypically more masculine). Pupils were also asked to fill out a printed ques-
tionnaire with the aim to collect some general personal information and descriptions
of the robot that each of them had drawn. The findings show a tendency to ascribe
male or gender-neutral traits to the robots. Notably, younger children more frequently
drew colourful, anthropomorphic robots for the house decoration task, whereas older
students predominantly designed black and white, machine-like robots suited for the
snow shovelling task.
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INTRODUCTION

Gender stereotypes not only affect relationships between humans but can also
be activated in interactions with technologies. This is especially true when
technologies take on anthropomorphic or even humanoid aspects, as is the
case with many robots (Bernotat et al., 2017; Reich-Stiebert and Eyssel, 2017;
Guidi et al., 2022; Parlangeli et al., 2023).

How much gender stereotypes in interactions with robots are already
active in children is still an issue under scrutiny (Kahn et al., 2012;
Song-Nichols and Young, 2020; Okanda and Taniguchi, 2021). Above all,
it can be noted that studies on this issue have been conducted by asking for
evaluative judgments with reference to existing robots, whether these were
real, simulated, or only represented through images. This approach may have
introduced an evaluative bias due to the design of the robots themselves by
their manufacturers (Perugia et al., 2022). Therefore, it appeared necessary
to conduct a study in which children were asked to design, more specifically
to draw, a robot that was able to perform either a more stereotypically female
or a male task (Parlangeli et al., 2023).
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RELATED WORK

The use of drawings to bring out children’s knowledge and interpretations of
specific events, phenomena or objects has a tradition in psychological investi-
gation. Attempts have been made to relate drawing productions to cognitive
development. As early as 1971, Lowenfeld and Brittain (1971) identified five
stages in the development of capacities in which the progression of motor
skills and of symbolic representation and abstraction are emphasized. The
first stage is that which essentially sees scribble production and refers to chil-
dren aged 2—4 years. This is followed by the Preschemic development stages
(4 to 7 years), the Schematic development stage (7 to 9 years), and the Dawn-
ing Realism Stage (9 to 11 years). The development of drawing skills ends at
12 to 14 years with the Pseudo-realistic Stage (Lowenfeld and Brittain, 1971).

In recent years, various areas of interest in children’s drawings have been
considered with reference to this developmental pathway, but these are
mainly related to natural events (Barraza, 1999), social (Picker and Berry,
2000) or affective relationships (Cox and Moore, 1994; Burkitt, Barret and
Davis, 2009).

Studies on how children draw robots are rather scarce.

A study was conducted with 64 pre-school children (Se¢im et al., 2021).
The children were between 5 and 6 years old and were invited to participate
in a preschool robotics workshop. The workshop lasted eight weeks during
which the children were also asked to make drawings of robots. Specifically,
the aim of the study was to explore children’s opinions in relation to edu-
cational robots. Comparisons between the drawings made at the beginning
of the workshop and those at the end showed that there is no change in the
amount of body parts present, but the size of the robots seems to become
larger. In addition, the metal parts also seem to become more numerous
(Secim et al., 2021).

Recently, Giang et al. (2023) also analysed children’s drawings in order to
gain access to their mental representations in reference to robots. In the study,
104 children between the ages of 7 and 12 were involved. The children’s task
was to answer questions in which they were asked to draw robots, to say what
these robots could do and also to state how much they wanted to become sci-
entists. Their drawings were then analysed on the basis of six descriptors with
a binary possibility of occurrence (Yes/No) that were related to whether the
robots were humanoid, or like animals, or had limbs or wheels. The results
showed that about 74 % of the robots had humanoid characteristics. Interest-
ingly, the authors of this study (Giang et al., 2023) obtained different results
from a previous study (Sciutti et al., 2014) in which younger children seemed
to have a more humanoid conception of robots. Finally, it should be noted
that in the study by Giang et al. (2023), no descriptors in relation to the
gender of robots and related stereotypes were considered.

THE STUDY

According to Tabitha (2023), the execution of complex tasks, for which we
have no immediate solutions, implies a higher mental effort. This - with refer-
ence to Kahneman’s theory (2011) - leads to the mental path of least resistance
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which implies reference to what we already have in our memory. Therefore,
asking children to draw robots that do not exist, that they have most likely
never seen, may lead to the emergence of already elaborated stereotypes with
reference to the gender and physical characteristics of robots.

Research Questions

RQ.1 - Robot’s gender. Do children draw robots with stereotypically male or
female characteristics?

RQ.1.1 - Is there a significant difference between the genders regarding the
job role of the robot?

RQ.1.2 - Is there a significant difference in the robot’s gender representation
attributable to the children’s gender?

RQ.2 - Anthropomorphism. Do children draw robots with humanoid char-
acteristics such as faces, arms and limbs? What materials do children imagine
robots to be made of?

RQ.3 - Age. Does age affect how children depict robots in terms of job roles,
level of anthropomorphism, and gender?

METHOD AND PARTICIPANTS

Participants

Sixty children (28 girls, 46.6%) aged 11 to 13 years participated in the study.
In the sample there were 30 sixth-graders pupils (F =13, M =17), 15 seventh-
graders (F = 5, M =10) and 15 eighth-graders (F = 10, M = 5).

Method

The research was carried out in a school in Siena - the A.B. Sabin school -
during January 2023, under the presence of the teachers and two researchers.
Three classes were involved in this explorative study: the sixth, the seventh
and the eighth grade classes.

The study consisted of two phases: first drawing a robot and then filling
in a short questionnaire.

During the first phase, the children were asked to individually draw a robot
able to either shovelling the snow (stereotypically a male task) or decorating a
house (stereotypically a female task) (Parlangeli et al., 2023). They were told
that the aim of this activity was to provide help to designers in implementing
such robots. The children had no time limits to complete the drawings and
they were free to choose which robots to draw. Also, they were free to design
the robot in colour or black and white.

In the second phase, children were still in the classroom, and they were
asked to fill in a printed questionnaire with the aim to collect some general
personal information (such as age, gender and class attended) and further
data on some aspects of the robots, such as gender (if any), age, anthropo-
morphic characteristics. Three questions in particular were aimed at making
explicit the level of anthropomorphism of the robot (1. Does it have a face
that looks like a person? 2. Does it have arms and hands?). There were four
possible answers to both questions: “yes / no / something similar / other”.
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The third question on anthropomorphism was “Does the robot have legs or
wheels to move? In this case children could answer according to three differ-
ent choices: 1) legs, 2) wheels or 3) other (specifying). The questionnaire also
included an open question about the material the robot was made of.

Finally, one question was related to the degree of similarity between the
robot and human beings on a seven-point Likert scale from 1 = not at all
and 7 = very much.

The drawings have been examined by five researchers for classifying them
in relation to colour and the level of anthropomorphism. In the case of colour,
the drawings were classified in binary code, assigning “0” to black and white
drawings and “1” to coloured drawings.

With respect to anthropomorphism, considering whether the robot had a
face, eyes, mouth, arms, a trunk and legs, the five researchers assigned to the
drawings a value of “0”, “1” or “2”, respectively for i) no anthropomorphic
features, ii) at least two or three of these features, and iii) more than three. The
anthropomorphism datum considered for the subsequent statistical analysis
was the mode of the five ratings. The pattern of the aforementioned drawing
classification was inspired by a former study by Giang et al. (2023).

Authorization for pupils’ participation in the study was obtained by send-
ing informed consent to the schools and the parents or carer of the children
with request for signature.

The study had been approved by the Ethics Committee for research in the
Human and Social Sciences of the University of Siena.

RESULTS

Children drew equally (45%) robots that they said were neither male nor
female or that were male; only 6 (10%) female robots were drawn.

This result is unrelated to whether children drew robots to decorate the
house or shovel the snow. In fact, drawings related to these two tasks were
produced in almost the same percentage: 32 robots for decorating the home
(53.3%) and 28 robots for shovelling the snow (46.7%).
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Figure 1: Two examples of robots suitable for “Shovelling snow”: Robot A, male,
drawn by a sixth-grader (male) student and Robot B, neither male nor female, designed
by an eighth-grader (male) student.
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It is worth noting that the six female robots were all drawn by girls
and that male children drew male robots in more significant numbers
(N = 18; %(2) = 8.81, p < 0.02). By grouping the drawings for the colour
(coloured and black and white) and comparing the colour with the robot’s
gender, results highlight a statistically significant difference (y2(2) = 6.17,
p = 0.046). Male and female robots are more frequently coloured (N = 22
(81.5%) and N = 5 (83.3%), respectively), while neutral robots are equally
divided in coloured and black and white drawings (N = 14 coloured and
N = 13 black and white), see (Figure 1).

Concerning the level of anthropomorphism, the results suggest that the
children aimed to draw robots that relatively resemble human beings but
maintained peculiar mechanical features. In the description of the robots,
children reported they were almost all made of metal (N = 55; 91.7%); 23
(38.3%) had anything resembling a face, and those with an actual face were
only 3 (5%); only 15 (25.0%) had anything resembling arms, while those
with actual arms were 34 (56.7%); 23 (38.3%) had legs and 26 (43.3%) had
wheels. However, following an evaluation of the drawings taking into consid-
eration the degree of anthropomorphism based on the presence of elements
such as eyes, mouth, neck, torso, arms, and legs, the results show that in the
majority of the drawings, robots with medium and high degree of anthropo-
morphism are depicted. In particular, in 19 drawings (31.7%) at least two of
these elements are present, while in 24 drawings three or more elements are
present (40.0%). Moreover, 25 (42.0%) children drew a robot with a human-
inspired face, 33 (55.0%) delineated a robot with arms, and 22 (37.0%) had
legs. The number of robots with arms or something similar is prevalent in
engendered robots (in males 85.1%; in females 100.0%). Otherwise, robots
with no gender characteristics, in lower number have been drawn with limbs
74.0% (y2(6) = 16.22, p = 0.013). The robots drawn for decorating the
house have arms and hands more than those drawn for shovelling the snow
(64.7% vs 35.3%) (x%(2) = 8.98, p = 0.030). We found no relation between
coloured drawings and the level of anthropomorphism.
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Figure 2: Two examples of robots suitable for “decorating a house”: Robot A, male,
drawn by a sixth-grader (female) student and Robot B, neither male nor female,
designed by a eighth-grader (male) student.
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A significant difference is found in the choice of role for the robots between
children of different age (x¥%(2) = 19.69, p < 0.001). In particular, chil-
dren in sixth grade choose mainly robots for decorating the house (N = 23,
76.7%), while eighth-graders preferred to draw robots for shovelling the
snow (N =14, 93.3%). Furthermore, if we consider robot’s gender, the results
show a significant difference between classes (y%(4) = 13.52, p = 0.009).
Specifically, children in the sixth and seventh classes drew more male robots
(respectively 50.0% and 66.7%); otherwise, in the eighth classes, they drew
robots with no gender characteristics (80.0%) (see Figure 2).

Relatively to robots with arms, results show a statistically significant dif-
ference between classes (y2(6) = 16.71, p = 0.001), with a prevalence of
robots with arms in the sixth and seventh classes (66.7% both). The same
difference is found for legs or wheels (x%(4) = 14.71, p = 0.005). More-
over, students in the sixth and seventh classes attribute legs to the robots
(respectively, N = 14 (46.7%) and N = 9 (60.0%)), while eighth-class stu-
dents mostly drew robots with wheels (N = 12 (80.0%)). Comparing the
colour of the drawings, younger students drew coloured robots more than
older students (y2(2) = 22.86; p < 0.001).

CONCLUSION

Trying to obtain scientific evidence through the analysis of images reviewed
by evaluators, such as when having images of already-existing robots, can
suffer from various distorting effects (Parlangeli and Roncato, 2010; Perugia
et al., 2022). On the other hand, even trying to have one’s ideas realized
through drawings may suffer from less than mature production skills and
the difficulty of translating one’s intentions into drawings. This could, for
example, occur if one wanted to make explicit that the technology drawn
has thoughts or even feelings (Kahn et al., 2012; Parlangeli et al., 2014; Gray
et al., 2014). The method used in this study, however sought to combine
both the expressive freedom of drawing and the explication of underlying
intentions through a written verbal account made later.

We were thus able to highlight that there is evidence of a bias that leads
to drawing robots that are essentially male or gender-neutral (Okanda and
Taniguchi, 2021), this regardless of whether the roles for which they were
drawn were stereotypically more male or female (RQ.1; RQ.1.1). It is also
worth noting that the few robots that were reported to be female were all
drawn by girls (RQ.1.2). This result lends support to the similarity attraction
hypothesis (Ozogul et al., 2013).

The intention to design anthropomorphic robots is not dominant (RQ.2).
In fact, the robots essentially have mechanical characteristics, are made of
metal, and many have wheels. The drawings, however in many cases repre-
sent something similar to human beings. This may highlight a tendency to
represent, even technologies, as human-like agents. This tendency seems to
fade with age, probably due to a cognitive evolution (Lowenfeld and Brittain,
1971) that also leads to a more abstract representation of what is technologi-
cal and is different, therefore, from what is human and animate (RQ.3). This
evolution as age increases is seen in several other aspects of the drawings:
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the shift from female to male roles, the decrease of robots with a gender, the
increasingly black and white drawings (Sciutti et al., 2014).

Overall, it appears that over the course of the age range considered, chil-
dren go through a pathway that leads them to be less constrained by the
reference to gender stereotypes. This path, however, as seen in studies con-
ducted on adults, seems never to end (Parlangeli et al., 2023). Therefore,
it remains one of the main educational goals to carefully consider gender
stereotypes in reference to technologies in order to avoid discriminatory
behaviour.
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