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Abstract. Social robots have been used to perform the role of storytellers in areas like education and pediatric rehabilitation. With the use
of this technology, it is possible to setup different voices, simulate emotional states and even personalities for the same robot. However, finding
the best setting that might define a trait for a storyteller robot, is not an
easy task. What elements should be manipulated? Should it have a personality? If yes, which one? In this work, we try to answer these questions
by studying several setups that will allow us to create an assertive social
robot to act as a storyteller. We evaluate the assertiveness impression
by manipulating three robot characteristics: posture, pitch, and speech
rate. A within-subject study was conducted with 37 participants watching eight videos in which a social robot tells a short story. In each video,
the robot presents a different setup, and the participant reports the level
of assertiveness of that robot. We found a significant difference between
the setups of pitch and posture as well as an acceptable assertive robot’s
configuration using a combination of those three characteristics.
Keywords: Storytelling · Social Robots · Assertiveness.
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Introduction

Emotions and voice changes are well-known characteristics that storytellers apply while telling stories to give a pleasant experience to the listeners. Changes
in speech can be used to create the character’s personality and emotional state
[15], and appropriate voice manipulations can even give the illusion of more than
one character, and depending on the narrative, create an exciting and engaging
atmosphere. We all know that a monotonous voice in a storyteller can lead to
audience disengagement whereas speech modulations can boost engagement, motivation, pleasure and immersion on the plot. A storyteller establishes the mood
of the story flow. Further, through his/her expression and posture, a storyteller
can convey enjoyment [22], happiness, hope, sadness, and many other feelings. A
storyteller’s facial expressions and posture, can enrich and colour the ambience
of each scene. For example, in a joyful scene, a storyteller can express happiness
through the voice, expressions, etc [10].
As the field of social robotics develops, robots are now sufficiently developed
to act as storytellers. Storyteller robots have been employed in learning environments [8], pediatric rehabilitation [21], persuasion [13] and games [5]. Yet, to
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build a robot (or agent) that acts as a storyteller, its voice features, combined
with its expressions are crucial as they can help mitigate the uncanny valley
problem [12] and generate engaging experiences.
In this paper we will consider that a robotic storyteller should exhibit a
posture and voice in a way that is believable and simultaneously engaging for an
audience. To achieve one needs to simulate specific human like characteristics, in
particular personalities and traits. For example, by exhibiting personality traits,
such as extroverted, introvert, assertive, among others, gives a consistency to the
robots’ behaviour that will make it more believable and engaging. In particular,
through the capability of expressing emotions and beliefs in direct, honest and
appropriate ways, we can convey an assertive personality type [2,11,14].
In this study we show how to use verbal and non-verbal cues in a social
robot that convey assertiveness in order to, in future studies, influence a user
interacting with a storyteller robot [19]. Persuasion strategies to implement into
the storyteller robot is the assertive personality and thus boost the effects of
persuasion and engagement in a story told by a social robot. To do this we
parameterised a set of features in a robots storyteller and created videos of the
robot telling a story. We evaluated the videos and the results have shown that
there is a significant difference in the perception of assertiveness when features
like voice and posture are changed.

2

Related Work

Different features can characterise voice, researchers have considered that pitch,
timbre, volume and speech rate are the most relevant ones. Pitch is related to
the rate of vibration of the vocal cords. As the number of vibrations per seconds
increases, the pitch increases as well, and the voice would sound higher[16].
In the work of Page and Balloun [18], the participants perceived the speaker
as most aggressive and lacking in self-assurance when speaking in a high voice
volume. They heard audio recorded voices in either a low, moderate or high
voice volume. In another work [7], the authors found evidence that subjects are
recognised as assertive when they spoke louder. The conclusions were taken from
the feedback of participants that measured the assertiveness from tapes where
subjects answer trivia questions. Furthermore, the perception of emotions in
dialogues can be affected by the speaking rate. In Devillers and Vasilescu [4],
from the analysis of recorded audios, the participants judged that a faster speech
rate is characteristic of irritation and satisfaction. The voice manipulations reported provide us indications that it might be possible to create different voice
perceptions regarding the speaker’s personality and emotional state.
Voice manipulation has been investigated in different ways, and most researchers resort to specific software to perform this manipulation. For example,
in [9] and [24] PRAAT software was the selection of researchers to analyse voice
features. In our work, we try to examine if using just the available resources of a
standard computer it can achieve reliable results in a more natural/human voice.
To do so, we focused our attention on a Text-to-Speech (TTS) from Windows
and then examine which Speech Synthesis Markup Language (SSML) features
could manipulate prosody.
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From the human-robot interaction in a narrative scenario having the robot
acting as the storyteller, it is possible to produce some benefits[17]. For example,
in the work of Plaisant et al. [21], the authors developed a robot to act in a
storytelling scenario with children in rehabilitation. The children could teach
the robot to act out emotions like sad, happy and excited. In that study, the
emotional expressions performed by the robot regarding the story flow aid to
improve children interest as well as support the rehabilitation experience.
Striepe and Lugrin [26], compared the effects of emotions and non-verbal
behaviours using an emotional social robot storyteller. The authors reported
that the emotional robot could transport the participants equally well as the
traditional audiobook. Besides, they advised that the use of social robots performing the role of storytellers needs to be linked with the display of emotions
and non-verbal behaviours.
In general, storytelling is all about sharing stories, and the way we choose to
tell them makes them more or less remarkable. In spite of the fact that people
anthropomorphise technology [23] would a robot storyteller makes us have the
same type of experience as we have with a human storyteller? Given this state of
the art, in this paper we explore the assumption that through the manipulation of
different features in a robot it is possible to create different perceptions regarding
the storyteller’s personality traits (e.g. assertiveness) and emotional state. As
such, we test this assumption by creating different robotic storytellers, varying
such features and comparing how they are perceived by users.
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Research Methods

This paper presents a quantitative study conducted to find evidence that may
provide a better robot configuration to convey assertiveness as it acts as a storyteller. To address it we recorded a social robot telling a short story with different
setups. Then, participants filled in a questionnaire stating how much assertive
s/he considered the robot in each configuration. The surveys and videos were
run online via Google Forms. The study tested the following hypotheses:
– H1: Specific vocal manipulations can influence the perception of assertiveness
in a social storyteller robot.
– H2: A fast speech rate of a storyteller robot can increase a person’s understanding of assertiveness on the robot.
– H3: The posture of a social storyteller robot can induce a person’s perception
of assertiveness of the robot.
– H4: The use of vocal manipulations combined with posture boosts the perception of assertiveness in a social storyteller robot.
3.1

The Narrative

A short story named “The Wise Rabbit” 4 was narrated by the robot for one
minute and ten seconds. In some parts of the story, depending on the narrative
flow, the robot exhibited facial expressions, such as Joy and Anger.
4

The Wise Rabbit. Born 1980, M, from Islamabad, Pakistan. https://www.
storystar.com/story/11499/talha/fiction/drama-interest-2
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As mentioned, the robot was programmed to tell the story by the manipulation of pitch and speech rate, since they are some aspects of voice that can
indicate personality [1].
3.2

Materials

The EMYS robot was chosen to be the storyteller mainly because of its capability
of exhibiting recognisable emotions through facial expressions (Fig 1 (a to g)).
In each setting, the manipulated parameters in the robot’s voice were pitch
(with values x-low, default and x-high) and speech rate (values set as medium
and +20%)5 . The rate values were defined based on preliminary tests, where
the rate faster than +20% speech understanding could be affected. Also, the
robot’s posture settings were changed to: (1) neutral, (2) pride and (3) shame.
The neutral posture exhibits the robot with head and eyebrows in a levelled
position. Differently, the pride posture (Fig 1 (h)) the robot presents the head
in a higher place, and the eyebrows are more open than in the neutral pose. In
the shame posture (Fig 1 (i)), the robot’s head is tilted down, and the eyebrows
are almost closed. Videos were recorded with the robot in each of those setups.

Fig. 1. Facial expression performed by EMYS robot (a to g)[6] and Postures
pride (h) and shame (i).

3.3 Questionnaire
A questionnaire, with ten questions[3], was used to measure the level of assertiveness. The questions measured how a person sees her/himself regarding
some statements. Each statement is divided into positive and negative keys. The
positive ones are: Take charge; Try to lead others; Can talk others into doing
things; Seek to influence others; Take control of things. The negatives are Wait
for others to lead the way; Keep in the background; Have little to say; Don’t like
to draw attention to myself; Hold back my opinions. The participant informed
how much s/he agrees with each statement using a 5-point Likert scale (1 strongly disagree, 5 - strongly agree). Furthermore, we also inquired about the
level of assertiveness in the different possible names given to the robot (Emys,
Glin and none of those).
5

Pitch and speech rate values were chosen from the prosody elements.
https://www.w3.org/TR/speech-synthesis/#S3.2.4
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3.4 Procedure
As participants start the experiment they provide some personal data, like gender
and age, and then answer a set of questions measuring his/her assertiveness.
Then, participants are asked to choose from two different names (Emys and
Glin) pointing which one seems to be more assertive. Participants also inform
if they ever interacted with the robot used in the study. Finally, a set of eight
videos (presented in pairs) measuring a specific setup is shown to the participant.
Videos were pairwise because we seek to identify which value of each setting
influence more the perception of assertiveness individually.
In this way, each participant is going to view four comparisons each of which
contains two videos. Each video presents the same assertiveness questionnaire
that the user filled in with his data, but now regarding the storyteller robot’s
performance. Moreover, it was asked which emotion the participant perceived in
the video from the options: joy, surprise, sadness, anger and none. As already
discussed, the eight videos have a different robot’s setting; the first six settings
can be seen in Table 1.
Table 1. Robot’s setting for each video.
Comparison
C1
C2
C3

Video
V1
V2
V3
V4
V5
V6

Pitch
x-low
x-high

Rate

Posture

medium

neutral

default

medium
+20%

neutral

default

medium

pride
shame

In Table 2, the last two configurations for the robot’s settings are presented.
These two setups were intended to represent what we believe to be a more
assertive robot and a less assertive robot (V7 and V8 respectively). Those configurations were obtained according to our literature research and our perception
when testing each feature in the robot before the participants’ tests.
Table 2. Robot’s setting to our predefined assertive and non-assertive configuration.
Comparison
C4

Video
V7
V8

Pitch
x-low
x-high

Rate
+20%
medium

Posture
pride
shame

Besides, to avoid the tiredness of evaluation, the comparisons were randomised at every ten participants employing a Latin square design. For example,
the first ten participants watched the videos in the comparisons order C1-C2C3-C4; then, the next order is C4-C3-C2-C1, and so on.

4

Results

To perform the statistical analysis of the data we used the SPSS software, and
p-values of 0.05 or less as being considered significant. The analysis covers demographic information to statistical analysis of parametric and non-parametric
data. Further, to measure the perception of the assertiveness trait from the answers of each video, it was calculated the average of all positive statements.
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4.1

Demographic

Considering the described scenario, the questionnaires with the videos were available online for 15 days, and a total of 37 people answered it. Table 3 presents
information about participants gender, age and if they ever interacted or not
with the EMYS robot.
Table 3. Statistics of the Participants.
Gender

Age Avg (Std.)

Quantity

Female
Male
Total

34(11.75)
29.7(3.25)
32.7(10.19)

26
11
37

4.2

Interacted
EMYS
8
1
9

Not Interacted
EMYS
18
10
28

Assertiveness of Name

We questioned participants about which name seemed to be more assertive between three options Emys, Glin or none of them. Based on the results, 18 people
recognised the Emys name as more confident, while 13 thought that Glin was
more assertive and six none of them.
4.3

Normality Test

To assess the normality of our data, we first perform a normality test using the
Shapiro-Wilk test. The results reveal that for video 6 (V6) and video 8 (V8) the
data significantly deviate from a normal distribution with p=0.005 and p=0.008
respectively. For all the other videos the data presented a normal distribution.
4.4

Significant Difference

After the normality test, we ran a paired t-test to see if there were significant
differences between the pitch, V1 (Pitch-Low) and V2 (Pitch-High) and the
rate, V3 (Rate-Medium) and V4 (Rate+20%). We found out that Pitch-Low
and Pitch-High scores were not correlated (r=0.290, p=0.081), but the scores for
Rate-Medium and Rate+20% were weakly and positively correlated (r=0.365,
p=0.026). On the opposite, the paired sample test reveals that there was a
significant average difference between Pitch-Low and Pitch-High (t36 = 2.343,
p=0.025) but not for Rate-Medium and Rate+20%.
For the non-parametric data, the posture, V5 (Posture-Pride) and V6 (PostureShame), we applied the Wilcoxon Signed Rank Test. The test indicated that
there was a statistical difference between the postures, Z=-2.534, p=0.011. Regarding our predefined configurations for assertiveness (V7) and non-assertiveness
(V8),we applied a Wilcoxon Signed Rank Test. Statistical differences were detected among the two predefined configurations, Z=-3.305, p=0.001.
To understand what was the impact that the dimensions pitch and posture
had over the predefined configuration for assertiveness (V7) an ANOVA with
repeated measures (Pitch-Low, Posture-Pride and V7, designated as behaviour)
were considered. The Mauchly’s Test of Sphericity indicated that the assumption
of sphericity was not violated, X2 (2)=0.089, p=0.956. Having this in mind, the
tests of within-subjects effects revealed that the mean scores for behaviour were
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statistically significant different F(2,72)=4.066, p=0.021. Since we wanted to
understand where those differences occur, we analysed the post hoc test using
the Bonferroni correction. The differences detected revealed that there were only
significant differences in our configuration of assertiveness and the Posture-Pride
(p=0.027; η 2 =0.101). This value of η means that 10% of the difference in the
perception of assertiveness, the predefined configuration explained it, indicating
a difference between our configuration and pride posture. The result can indicate
that when we combine the pitch with value x-Low and the posture pride, we have
a higher perception of assertiveness.
To know whichever is the influence of the dimensions pitch and posture had
over the predefined configuration for non-assertiveness (V8) we ran the Friedman
Test for Pitch-High, Posture-Shame and V8. The results revealed that there is
no significant differences between them with p>0.05.
In summary, the results reveal the perception that participants had over the
video comparisons made regarding their assertiveness for the pitch, rate, posture
and the predefined configurations. For two of the individual comparisons, pitch
and posture, there were significant differences. Regarding the two predefined
configurations for assertiveness and non-assertiveness, they were also considered
statistically different. The results report that the posture pride has an impact
on the predefined configuration of assertiveness when comparing both.

5

Discussion and Future Work

Comparing the robot settings with the respective value, we found that there is a
significant difference in the perception of assertiveness. This difference occurred
when comparing two values in pitch and posture dimensions, making them essential dimensions to not ignore when conveying assertiveness. In those cases, the
manipulation between the pitch values x-low and x-high lead people to feel that
the x-low value fitted more an assertive robot. This fact can be noticed by the
mean of the assertiveness questionnaire for each pitch video, see Fig 2 columns
Pitch Low and Pitch High the mean and standard deviations. This perception
can be justified by some studies that show that people tend to respond better to
speakers with a lower pitch [25]. In this sense, our first hypothesis was validated,
as the voice manipulation influenced the perception of assertiveness in a social
storyteller robot by the participants.
A similar effect happened in the videos where the posture is assessed. The
pride posture is distinguished as more assertive than a shame posture. The mean
of pride posture video is higher than the shame posture video, see Fig 2 columns
Posture Pride and Posture Shame. The shame posture can be characterised as
more non-assertive mainly because it is a posture where the robot is gazing
less at the person, as the robot’s head is most of the time tilt down. The pride
posture, on the contrary, had the robot’s gaze directed most of the time at the
participant. In this sense, the eye contact is an essential factor to identify and
be more assertive [20]. Further, the third hypothesis was also validated, once the
robot’s posture gives the perception of assertiveness in the participants.
However, the speed at which the robot tells the story did not create the perception of assertiveness. The videos where the robot tells the story at a medium
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Fig. 2. Descriptive statistics about all eight videos rated by participants.

rate and with +20% did not obtain significance difference. A possible justification of this might be due the +20% value not being enough to perceive the
differences between each storytelling rate. Another argument is that this factor
might not be perceived individually, it might need to be measured in consonance
with others features. In this case, our second hypothesis could not be considered
valid. It is necessary to perform more studies to investigate the effect of this
setting using a different range of values. In fact, our results also show that the
speed rate did not seem to influence the perception of assertiveness. However,
we measured the robot telling the story +20% faster than a medium rate. In the
future, it would be desirable to investigate the influence of a faster or a slower
rate in storytelling by a robot.
However, the most significant difference happens in the case of the storytelling while performing the predefined configurations. This effect could be due
to the combination of the robot’s features to simulate an assertive and nonassertive behaviour. Based on the results, our last hypothesis was validated, the
combination of vocal manipulations and posture can boost the perception of
assertiveness in a social storyteller robot.
Finally, based on the results, we believe that it is possible to find a suitable setting for a social robot to play the role of a storyteller with assertiveness
trait. We evaluate only three features in a universe of characteristics that can
be measured. In fact, our study contributes with a valid configuration to use in
scenarios where the assertiveness trait is important in a storyteller robot. With
the increased use of social robots in storytelling scenarios and the fact that
the robots configurations are dependent on several factors, such as the embodiment, more research is required to determine a suitable general configuration
for assertiveness. The assertiveness trait is indeed considered essential in many
contexts, such as for example in leadership roles, and giving orders. Because of
that, we intend to use those configurations in a future scenario where it can be
explored together with persuasion.
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