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ABSTRACT
Social robots can be used to motivate children to engage in learning
activities in education. In such contexts, they might need to per-
suade children to achieve specific learning goals. We conducted an
exploratory study with 42 children in a museum setting. Children
were asked to play an interactive storytelling game on a touch-
screen. A Furhat robot guided them through the steps of creating
the character of a story in two conditions. In one condition, the
robot tried to influence children’s choices using high-controlling
language. In the other, the robot left children free to choose and used
a low-controlling language. Participants in the persuasive condition
generally followed the indications of the robot. Interestingly, the
use of high-controlling language did not affect children’s perceived
trust towards the robot. We discuss the important implications that
these results may have when designing children-robot interactions.
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1 INTRODUCTION
In education, social robots have been used as peers or companions
due to their effectiveness in eliciting learning outcomes [2]. In this
context, the robot might have the role of giving advices or sugges-
tions to influence childrens’ behaviors and attitudes to achieve a
specific goal. For instance, a persuasive social robot can motivate
children to eat more vegetables and fruits [1].

Persuasion is the conscious intention to persuade or convince
another person to change or maintain a particular action [9]. When
humans face persuasive attempts, they can respond by showing
compliance (e.g., act according to a suggestion) or reactance (e.g., re-
sistance to follow a suggestion). Psychological studies have shown
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that children are prone to psychological reactance in response to
persuasive communication as this constitutes a threat to their per-
ceived freedom [3]. This reactance is higher especially towards
authority figures such as parents and mentors [9]. Explicit mes-
sages are clear and show the real intention and are associated
with high-controlling language, while implicit messages convey
multiple meanings and interpretations and are associated with low-
controlling language [8]. Besides, similarity and trustworthiness
can reduce resistance against persuasive communication. For in-
stance, [12] found that trust is mediated by similarity: when people
perceived the communication source as more similar to theirs, they
were more likely to trust it and less reactive to it.

In Human-Robot Interaction (HRI), factors like voice, gestures,
and gaze may influence the persuasiveness of a robot [4, 6, 11]. In
[5], a persuasive robot with a high-level of interactive social cues
elicited lower psychological reactance compared to a robot with a
low-level of social cues.

In this exploratory study, we aim to investigate whether a so-
cial robot that uses high-controlling language can i) persuade
children to follow its lead when creating a storytelling char-
acter, and ii) can influence the perception of trustworthiness.
To do so, we designed an interactive storytelling game in which
children created a character with the help of a social robot. We used
Furhat, a back-projected human-like robot head that conveys facial
expressions in a smooth way [10].

2 METHODS
2.1 Design and Measures
We designed a between-subjects studywith two experimental condi-
tions (Persuasive vs. Neutral) to the independent variable Guidance.
In the Persuasive condition, the robot tried to influence the user’s
choices using high-controlling language. To guide the child’s be-
havior, it used persuasive statements, statements of praise (e.g., "I
like your choice!") to approve the child’s choice, and statements
of disapproval (e.g., "This is not what I expected!") when the child
choose a different option than the one suggested by the robot. In the
Neutral condition, the robot followed up on the user’s choices using
low-controlling language. For both conditions, we implemented the
same level of social cues for the robot (facial expressions of emo-
tion and head movements). We defined four dependent variables:
Compliance, that measures the number of times the child decided to
follow the robot’s guidance (this value was calculated only for the
persuasive condition), Trustworthiness, that measures the child’s
trust towards the robot’s advice and suggestions, Likability of the
robot, and Enjoyment of the activity.
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2.2 Participants
We conducted the study at a science event for schools organized
by the local Technical Museum. Children who visited the museum
were asked to participate in the experiment. We did not collect
personal data from the children’s interaction with the robots but
only asked them to fill out the questionnaires. Fifty-two children
took part in the study, but only forty-two of them (17 female and
25 male), aged between 12 and 14 years (M = 12.09, SD = .50)
completed the questionnaires.

2.3 Apparatus and Stimuli
The interaction consisted of an interactive-collaborative game be-
tween the child and the Furhat robot that aimed at creating the
character of a story. The robot was remotely operated with aWizard
of Oz technique. The game was created using Unity and consisted
of a number of steps through which the child could create the char-
acter. At each step of the game, the child could choose among a
number of options available to customize the character. The op-
tions included a context (classroom or park), a main character to
the story (adult, child, animal), features of the character (hair color,
skin color, clothes, emotional expression for the human characters
and an activity for the animals).
In the persuasive condition, the robot attempted to influence the
children’s choices three times: 1) in the choice of character, 2) in
the choice of the hair color (human character) or in the choice of
the animal type (animal character), and 3) in the choice of clothes
(human character) or in the choice of the activity (animal character).
The robot used explicit messages (e.g., "My flatmate has a cat, let’s
choose a cat") to influence the child’s choice. In the neutral con-
dition, the robot statements were neutral to guide the child either
by explaining the next action or by asking about the child’s pref-
erences. Example statements included: "Now is the time to choose
an outfit for the character!" and "Which color would you prefer for
the character’s hair?".

2.4 Experimental Setup and Procedure
The experimental setup consisted of the robot placed on a table
in front of the child. The game was displayed on a touch screen
situated between both of them.

The study was conducted in a small station built in an isolated
corner of a room at the museum. The children arrived to the station
and were recruited one by one to take part in the experiment. The
assignment of children to conditions was random and not all the
children that took part in the event participated in the study. The
experimenter started by greeting the child and briefly explaining
the interaction. The child then engaged in the game with the robot
for a duration of 8-10 minutes. At the end of the interaction, the
robot asked the child to fill a questionnaire on a tablet. The ques-
tionnaire included demographic data, measures of trust (trust in
the robot’s advice and trust in the robot’s goodness), likability of
the robot, and enjoyment of the activity [7]. After filling the ques-
tionnaire, the experimenter debriefed the participants and thanked
them for participation. As participation in the experiment was vol-
untary, children could drop the activity at any time. Because of
this, the conditions had a slightly different sample of participants
(Persuasive= 23, Neutral= 19).

3 RESULTS
In the Persuasive condition, 8.7% of participants (N = 2) never
followed the suggestions of the robot, 21.7% of them (N = 5) fol-
lowed the robot’s lead once, 34.8% (N = 8) followed it two times,
and 21.7% of them (N = 5) all of the three times (missing data
from 3 participants= 13%). In general, as 78.2% of participants were
persuaded by the robot at least once in the Persuasive condition,
we can state that the manipulation of the persuasive condition was
successful and proceed to further analyses.

We performed an independent t-test analysis with Guidance
(Persuasive vs Neutral) as between-subjects variable on the vari-
ables trust robot’s advice, trust robot’s goodness, robot’s likability,
and enjoyment of the activity. Results revealed that the type of
guidance did not affect trustworthiness in terms of robot’s advice,
t(39) = −.389, ρ = .700, nor in terms of robot’s goodness, t(39) =
−.482, ρ = .633. Also, we found no significant effect on likability,
t(39) = −.840, ρ = .406, nor enjoyment, t(39) = −1.566, ρ = .125.
This suggests that the use of high-controlling language did not af-
fect the children’s perceived trustworthiness and likability toward
the robot, nor was it detrimental to the enjoyment of the activity.

Further analysis of the descriptive statistics showed that in the
Persuasive condition, 39.1% of the children perceived the robot as
a stranger, 26.1% as a friend, 13% as a classmate, 4.3% as other, and
17.4% did not answer. Whereas in the Neutral condition, 42.1% of
the children perceived the robot as a friend, 31.6% as a stranger,
5.3% as a classmate, 5.3% as a teacher, 5.3% as a relative, and 5.3%
did not answer.

4 DISCUSSION
Experimental results presented in this paper suggest that a persua-
sive social robot that uses explicit language and interactive praise
and disapproval may influence children’s behaviors and attitudes.
In agreement with previous studies, we found that children follow
the robot’s suggestions to achieve a goal [1]. Also, we found that
high-controlling language does not affect the children’s perceived
trust in the robot. This result may be related to the role the robot
has for the child. Literature suggests that children tend to have
negative responses when they are subjected to persuasive commu-
nication from their parents or mentors [9]. Our results revealed
that the robot was mostly perceived as a stranger, and, often, as
a peer (e.g., a friend, a classmate). We believe that this role might
have enhanced the robot’s perceived trustworthiness and likability,
and might have mitigated the reactance to the high-controlling lan-
guage in the persuasive condition. It is interesting to note, however,
that children perceived the robot as as stranger more often in the
Persuasive condition with respect to the Neutral condition. These
preliminary results pinpoint the importance of the robot’s role and
of the explicitness of its message to motivate children to complete
a learning task, but also, the need to develop persuasive robots able
to match the objective of the message, and the child’s salient goal
orientation in educational settings.
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