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Advocating Attitudinal Change Through Android
Robot’s Intention-Based Expressive Behaviors:

Toward WHO COVID-19 Guidelines Adherence
Chinenye Augustine Ajibo , Carlos Toshinori Ishi , and Hiroshi Ishiguro, Member, IEEE

Abstract—Motivated by the fact that some human emotional
expressions promote affiliating functions such as signaling, social
change, and support, all of which have been established as provid-
ing social benefits, we investigated how these behaviors can be ex-
tended to Human-Robot Interaction (HRI) scenarios. We explored
how to furnish an android robot with socially motivated expressions
geared toward eliciting adherence to COVID-19 guidelines. We
analyzed how different behaviors associated with social expres-
sions in such situations occur in Human-Human Interaction (HHI)
and designed a scenario where a robot utilizes context-inspired
behaviors (polite, gentle, displeased, and angry) to enforce social
compliance. We then implemented these behaviors in an android
robot and subjectively evaluated how effectively it expressed them
and how they were perceived in terms of their appropriateness,
effectiveness, and tendency to enforce social compliance to COVID-
19 guidelines. We also considered how the subjects’ sense of values
regarding compliance awareness would affect the robot’s behavior
impressions. Our evaluation results indicated that participants
generally preferred polite behaviors by a robot, although partic-
ipants with different levels of compliance awareness manifested
different trends toward appropriateness and effectiveness for social
compliance enforcement through negative expressions by the robot.

Index Terms—Android robot, attitudinal behavior, COVID-19,
compliance, human-robot interaction.

I. INTRODUCTION

EMOTIONAL expressions, which are a rich communica-
tive device during interactions, take verbal (linguistic)

or non-verbal (facial expressions, gestures, gaze, posture, and
social touch) forms or a combination of both [1], [2]. Emotional
expressions are a means of engaging in a variety of commu-
nicative functions, such as expressing what is inside (intention),
directing other people’s behavior, representing what the world
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is like, and commitments to future courses of action [3]. The
implication is that emotional expressions are both scientific and
predictive, as affirmed by the theory of basic emotions [4]. Also,
according to the theory of behavioral ecology [5], emotional
expressions are voluntary and context-dependent tools, serving
“social motives/intention” in essential ways for understanding
their communicative functions. Both of these theories allude
to the fact that emotional expressions are socially motivated.
They also support the formation and sustenance of long-term and
intimate relationships through fostering closeness and cordiality
and offering consolation and eschewing antisocial behavioral
tendencies [6].

Emotions can be either positive or negative [4]. For negative
emotions, studies in human-human-interaction (HHI) have re-
vealed that they have a propensity to initiate affiliating functions
which are beneficial not only to expressers but also to other
interlocutors. Negative emotions foster cordiality and closeness
amongst interlocutors in an organization [7]. Such negative emo-
tions as anger-inspired expressions are also an efficient means
for both direct or indirect rebukes and discouraging antisocial
behavioral tendencies [8]–[10].

Similarly, human-robot interaction (HRI) studies argue that an
agent’s negative emotion during collaborative tasks has a higher
tendency to encourage progress [11]–[13]. Negative expressions
have a regulatory effect on human actions and influence attention
when an unclear situation emerges during tasks [11], [12]. This
study also revealed that when anger is activated by an agent
during a collaborative task, a human subject is more motivated
to rectify a situation that impedes progress. Similarly, an agent’s
negative feedback can fuel energy-saving behaviors in humans
[13].

Both HHI and HRI studies concede that negative emotions
have symmetric and asymmetric consequences that are context
dependent; they also provide social functions that might be
deemed either beneficial or harmful, depending on the context.
For example, scolding a person for refusing to act in an antisocial
manner towards others would have symmetrical consequences
where none of the parties is beneficiated, while expressing
displeasure or anger towards one who violates a social norm
could have asymmetrical consequences if the violator adheres
to that reprimand.

As the world continues to battle the COVID-19 pandemic,
we are hopeful that more vaccinations will be made available
worldwide as well as other measures that will defeat the virus.
The World Health Organization (WHO) has issued guidelines
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that mandate face masks and social-distancing observations in
public places to reduce its spread [14], [15]. However, ensuring
compliance remains a great challenge, particularly since most
of countries have no penalties for those who violate such rules
[16]. HHI studies concluded that people struggle to observe such
social rules, especially when no direct penalties are incurred
from such violations. In such situations, enforcing compliance
must require some form of reprimand from individuals. How-
ever, the effectiveness of such reprimands can be influenced by
an individual’s sense of values, personality, and societal norms
[17].

In this study, we investigate the perceived impressions on
the use of agents who enforce WHO guidelines during the
COVID-19 pandemic while considering the different strands of
perspectives among people and the need to adhere to guidelines
for their own safety and that of others. We investigate how
adequately an agent’s harmonized expressive behaviors (polite,
gentle, displeased, and angry) can be effectively utilized to elicit
adherence to WHO guidelines on social distancing and masks.
We equipped a robot with context-inspired expressions as rep-
rimands in situations where these guidelines are being ignored
or broken. We subjectively evaluated the perceived extent to
which these agent behaviors were deemed socially appropriate,
effective, and tending to enforce the desired attitudinal changes
from both individual and third person perspectives.

We also consider the person’s sense of values regarding
compliance awareness, i.e., how deeply one feels compliance
with the social rules recommended by the WHO geared towards
reducing the spread of the virus. We consider that people with
lower compliance awareness (LCA) would react differently to
an agent’s attitudinal behavior in comparison to people with
higher compliance awareness (HCA). Furthermore, we also
investigated the degree to which our subjects perceived the agent
to be in-group (i.e., a member of their own group) and how such
a perspective was related to compliance awareness.

The remaining sections of this letter are organized as follows.
Section II overviews related studies. In Section III, we present
an overview of the experimental design, hypotheses, and pro-
cedures adopted for this study. In Section IV, we subjectively
experiment and analyze our results and discuss them in Sec-
tion V. Finally, Section VI offers conclusions and suggestions
for further studies.

II. RELATED WORK

In human-robot interaction (HRI), several studies have been
devoted to furnishing social agents (robotic and non-robotic)
with expressive behaviors (positive and negative) by focusing
on facial expressions, head movements, utterance content, and
body gestures, all of which are aimed to give these agents more
social acceptance [11], [18]–[19]. Other studies have explored
body gestures (including hand gestures and upper body motions)
in agent emotional or attitudinal expressions [20]–[23].

Efforts have been geared toward understanding how humans
and agents interact and collaborate in various scenarios and
concluded that emotional expressions can be leveraged to im-
prove HRI [24]–[26]. The outcomes from these studies have
improved the perception of agents as teammates and compan-
ions in settings where their positive affects align with those of

human subjects. Studies have also revealed how these agents
influence human effectiveness by encouraging humans during
cooperative tasks [26], [27]. Although these studies focused on
situations of synergy between robot and human’s affect, another
study considered the impact of robot’s expressive language for
discouraging or encouraging during a competitive game with
humans [28]. These studies investigated the implications of an
agent’s expressive behaviors in both cooperative and competitive
HRI situations.

The successful use in agents has also been reported in
enforcing compliance and persuasion, for instance, providing
encouragement and instructions during sporting activities and
therapy sessions [29], [30], promoting energy-saving culture
[31], influencing the decision-making ability [32], [33], and
encouraging honest behavior [34], [35]. It has been also reported
that the appearance of the robot also affects the impressions
on its authority on compliance [36]. For social robots that
provide healthcare support, the effect of agent’s perceived level
of politeness is investigated in speech and gestures on user’s
intention to comply [37]. Findings from the study revealed that
these factors negatively affect the user’s perceived benefit to
comply and the intention to comply.

However, most of these studies have not considered the pos-
sible effects of individual’s sense of values on the interaction’s
subject. Studies in psychology allude to the fact that knowing
a person’s values provides a clue about what she is capable of
in a given situation or across situations. For instance, the role
of personality and a sense of values on persuasion for online
shoppers and persuasive messaging for political purposes have
been explored in HHI [38].

In the present study, we evaluate how the expressive behaviors
of an agent can be utilized to elicit desired social changes of
attitudes in interlocutors who violated WHO guidelines during
the COVID-19 pandemic. We also evaluate the perceived so-
cial appropriateness, effectiveness, and propensity to enforce
changes on interlocutors using these behaviors while simultane-
ously weighing variations in the perspectives (values) regarding
compliance to such guidelines.

III. EXPERIMENT DESIGN

A. Scenario Design

During the world’s COVID-19 pandemic, many people do
not feel comfortable obeying WHO guidelines about the use
of face masks and social distancing, perhaps owing to the
inconveniences associated with such rules and the fact that no
direct penalties have been enacted for non-observance. Some
people are skeptical about the severity of the pandemic and
have low compliance awareness concerning the need to uphold
these rules. Faced with these challenges, eliciting social compli-
ance becomes complicated, since violators may react differently
to appeals to conscientious actions or verbal shaming. Of course,
some respond to voluntary appeals or reprimands. Others ac-
cept polite reprimands, and still others might be influenced by
repeated admonitions in the form of displeasure or intense ex-
pressions of angers. We then sought to determine to what extent
an agent’s context-inspired behaviors (polite, gentle, displeased,
and angry) are considered socially appropriate, effective, and
have a higher tendency of effecting desired social changes in
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Fig. 1. Interaction scenario flow to evaluate effects of different attitudinal
behaviors by an agent.

TABLE I
AGENT’S UTTERANCE SCRIPT

those who have a different sense of values regarding compliance
awareness on WHO guidelines.

Therefore, we designed a video-based user study of a scenario
in which a robot agent and two visitors engage in a multi-party
interaction at our research institute. Prior to this interaction,
these visitors were reminded to adhere to the WHO guidelines
during their interactions with the agent. However, during the in-
teraction, the agent observes that one of the participants removed
his mask while speaking and politely requested him to put it back
on. Subsequently during the interaction, the same participant is
seen coughing without a mask. This situation results in three
optional reprimands from the agent: polite/gentle, displeased,
and angry (Fig. 1).

The scripts utilized by the agent during the interaction are
shown in Table I. The same script (scene D) is utilized by the
agent for both the displeased and angry reprimands.

We recorded four scenes that captured the described scenario.
Based on this scenario and our established objective, we devel-
oped the following hypotheses (H1 and H2) that center on an
individual’s sense of values regarding compliance awareness on
WHO’s COVID-19 guidelines and relationship to the behavioral
preferences of reprimands toward others (third-party violators)
and oneself (individual violator). We provide an initial estimate
as to how these relationships might occur.

H1: From a third person perspective, subjects with lower
levels of compliance awareness (LCA) will show lower pref-
erence for behaviors with negative expression (displeased and
angry) of the agent, as appropriate or effective for enforcing
desired social changes in persons who violate WHO guidelines
during the COVID-19 pandemic. Subjects with higher levels of

Fig. 2. Subjective average scores of emotion/attitude expressions for different
combinations of voice pitch and speed for utterance sets B, C, and D.

compliance awareness (HCA) will show higher preference for
behaviors with negative expressions as more appropriate and
effective for enforcing desired social changes toward third-party
violators.

H2: From an individual perspective, subjects with LCA will
show higher acceptance to behaviors with negative expressions
as a form of reprimand when they violate COVID-19 guide-
lines. Those with HCA will show higher acceptance to polite
reprimands when they are violating WHO guidelines.

B. Pre-Evaluation of Agent’s Voice

To appropriately design the expressions for the robot agent
and considering that the speech synthesizer (Hoya VoiceText)
used for it does not support explicit control for emotional ex-
pressions, we stressed the establishment of the best combination
of robot utterance factors (voice pitch and speed) that effectively
conveys the desired attitudes (polite, gentle, displeased, and
anger) for this study. We carried out a within-subject evaluation
of the synthesized utterances based on different pitch and speed
combinations for three sets of utterances in Table I (scenes B,
C, and D).

Since the default voice pitch is set to 110% (mid pitch), we set
100% and 120% for synthesizing the low and high pitch. For the
voice speed settings, the default was 100% (mid speed), and so
we set 90% for a slow speed, 110% for a fast speed, and 120%
for a very fast speed. Based on our preliminary experiments,
for speed, we used a set of {slow, mid, fast} for the target
polite/gentle expressions, and a set of {mid, fast, very fast} for
the target angry/displeased expressions, since a very fast speed
was obviously less polite/gentle, and a slow speed was clearly
less angry/displeased.

For the evaluation, each set of utterances was graded in
terms of four emotion/attitude scales (polite, gentle, displeased,
and anger) on 4-point scales (from 0 for unperceived to 3
for strongly perceived). Ten subjects (all of which were either
native or fluent English speakers) participated in this preliminary
evaluation. Fig. 2 shows some of the results for the perceived
emotion/attitude expressions.

The results in Fig. 2 reveal that high-pitch and slow-speed ut-
terances (pitch 120%; speed 90%) were perceived as more polite
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TABLE II
POSITIONS AND TYPES OF THE GENERATED GESTURES (STROKE/BEAT

POSITIONS IN BOLD)

and gentle, and very fast speed (speed 120%) utterances were
evaluated as more effective for conveying displeased and angry
expressions. Based on these findings, we adopted an utterance
with the highest polite/gentle scores (pitch 120%; speed 90%)
for expressing polite/gentle behaviors in the main experiments
of Section IV. For the displeased and anger utterances, although
high scores were attributed to both high- and low-pitch utter-
ances, we adopted the low ones (pitch 100%; speed 120%) for
the main experiment, since the desired anger expression in this
study is geared toward eliciting attitudinal changes rather than
emotional ones. High-pitch utterances sounded more emotional.

C. Generation of Agent’s Behaviors

To design humanlike context-inspired behaviors for our agent,
we conducted a preliminary analysis in which acted audio visual
data were collected to determine relevant expressive gestures for
the agent in our specific scenario. We collected the performed
data of 20 female native English speakers (United States). (We
restricted our analysis to female speakers for this study, since we
use a female android robot in our main experiments.) Their ages
ranged from 18 to 47 (M=30.9, SD=1.5). They video-recorded
themselves while naturally saying the utterances based on the
script and the emotions in Table I. We sorted and analyzed the
collected data from these participants to establish predominant
hand gesture types and emphasized the word/stroke positions
of the gestures. Based on the analysis, we used the expressive
behaviors of four of the speakers who had the highest consistency
of gesture type and stroke position for designing the agent’s
expressions.

Five predominant gesture types were identified and named as
follows: {gesture 1: both arms spread with palms turned upward;
gesture 2: pointing with open palm turned upward; gesture 3:
meet palms at the chest height; gesture 4: pointing with the
index finger extended; gesture 5: both arms spread with palms
turned vertically}. Table II shows the positions of the gesture
types to be generated.

A female android robot, ERICA [39], was adopted for this
study. Her audio-visual expressions during the interactions were
generated based on the analysis results in this study as well
as previous studies on gesture generation in polite and anger
expressions [20] [21]. The generated motions in the android were

Fig. 3. Snapshots of gestures generated by ERICA for different behaviors.

recorded as four video clips (one for each scene in Fig. 1) for the
main experiments described in the following section. Note that
since ERICA is unable to express clear facial expressions for
anger, her hand gestures play a larger role in attitude/emotion
expression.

ERICA’s motions were created using a motion-editor inter-
face, where the actuator values were hand-tuned to achieve
behaviors that mirrored the speaker’s gestures. Base motions
were first created for the five individual gesture types and syn-
chronized with the focused words (shown in bold in Table II).
After a gesture stroke, the hands are hold along the sentence
(shown within brackets in Table II), and turned back to the rest
position, to create the motion data of a whole utterance. Fig. 3
shows snapshots of the gestures generated in ERICA during
gentle (gesture 3), displeased (gesture 1), and angry (gesture 4)
reprimand. (See also the attached video.)

IV. SUBJECTIVE EXPERIMENTS

A. Experiment Procedure

Utilizing Amazon Mechanical Turk (AMT) services, we re-
cruited 97 participants resident in the United States: 69 males
and 28 females, whose ages ranged from 20 to 62, M = 35.0,
SD = 9.2. We carried out video-based evaluations of the
recorded scenarios.

Prior to watching the videos, participants answered relevant
questions that evaluated their sense of values regarding compli-
ance awareness on WHO guidelines concerning this pandemic.
The ten questions are shown in Table III (The answers are in
5-point scale: 1: strongly disagree, 5: strongly agree).

Subsequently, the participants received a description of the
scenario in each video clip prior to watching it. They watched
four videos. The first was called Intro and contained scenes
A (greetings) and B (polite caution). The second was called
Behavior 1 for scene C that was expressed with a gentle behavior.
The third and fourth, Behaviors 2 and 3, were expressed for scene
D with displeased and angry behaviors.

After watching each video clip, the participants evaluated
their perceived impressions on the agent’s behaviors in terms
of the emotion/attitude conveyed by its expression (Q1-Q4), its
naturalness (Q5), its social appropriateness, effectiveness, and
tendency to enforce the desired social change (Q6-Q10) based on
the context in the viewed clip, as shown in Table IV. Q1-Q5 were
answered after watching each clip, and Q6-Q10 were answered
after watching all the clips. The participants were allowed to
re-watch them.
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TABLE III
QUESTIONNAIRE FOR PARTICIPANTS’ SENSE OF VALUES REGARDING

COMPLIANCE AWARENESS ON WHO COVID-19 GUIDELINES

TABLE IV
QUESTIONNAIRE ON PARTICIPANTS’ IMPRESSIONS FOR AGENT’S

BEHAVIOR EVALUATION

Finally, this experiment was reviewed and approved by the
ethical committee of our research institute (ethical review num-
ber 20-605). All the recruited subjects gave their formal consent
in accordance with the proscribed procedure of the ethical
committee.

B. Experiment Results

For analyzing the obtained results, we split the participants
into two groups, based on the mean scores on the ten questions
related to their sense of values regarding compliance awareness
on the WHO guidelines during this pandemic. The resulting

TABLE V
TWO-WAY ANOVA RESULTS (F-VALUES AND SIGNIFICANCE LEVELS) FOR

EACH SUBJECTIVE IMPRESSION ITEM

groups were comprised of 32 subjects from the lower levels of
the compliance awareness (LCA) group (M = 2.9, SD = 0.9)
and 65 participants from the higher levels of the compliance
awareness (HCA) group (M = 4.7, SD = 0.3). The subsequent
analyses regarding the subjective impressions are based on this
categorization.

A two-way ANOVA was conducted on the influence of two in-
dependent variables (compliance awareness and behavior type)
on the impressions of the attitudes expressed by the robot:
polite, gentle, displeased, and angry. The compliance awareness
consisted of two items (LCA, HCA), and the behavior type
consisted of four items (Intro, Behavior 1, Behavior 2, and Be-
havior 3). Table V shows the ANOVA results for each subjective
impression item. Among the attitudes expressed by the robot, all
the effects were statistically significant, except for the compli-
ance awareness groups in displeased. Interaction effects were
significant in polite, gentle, and angry. Multiple comparisons
through Ryan’s method were also conducted. Significance levels
will be specified case-by-case below in the subsequent analysis
results.

Regarding the perceived attitudes conveyed by the robot’s
different behaviors, despite small differences, analysis revealed
that both groups had similar trends (Fig. 4). Overall, the robot’s
behaviors in Intro and Behavior 1 received higher polite and
gentle impression scores (around 2 to 3), and the negative
behaviors in Behaviors 2 and 3 received higher displeased and
angry scores (around 2 to 2.5), in both the compliance awareness
groups (p<0.01). This validates our expectation that the positive
and negative expressions created in the robot would be correctly
perceived by the participants.

However, contrary to our expectations, no significant differ-
ences were found between Behaviors 2 and 3. Both received
high scores of displeasure and anger. Perhaps other modalities
are required, such as voice quality and facial expressions, to
better distinguish their impressions. Nonetheless we re-enforce
that both were clearly perceived as negative expressions.

Regarding the differences between LCA and HCA, the HCA
participants attributed higher scores to polite and gentle (p <
.01) and slightly lower scores to angry (p < .05) in Intro and
Behavior 1. Regarding the subjective naturalness of the robot’s
expressions, slightly lower scores were attributed by LCA par-
ticipants, regardless of the behavior type (p < .05).

The above results suggest that the LCA participants tended
to have slightly worse impressions of the robot than the HCA
participants.

Fig. 5 shows the distributions of the subject’s choices on
the behavior judged as the most appropriate or effective in
enforcing compliance on third-party. As for social compliance
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Fig. 4. Subjective average scores on emotion/attitude and naturalness of
robot’s behavior types (Q1∼Q5) and by lower and higher compliance awareness
groups (LCA, HCA).

Fig. 5. Subjective preferences on appropriateness and effectiveness of robot’s
behaviors in enforcing compliance on third-party (Q6∼Q7) by lower and higher
compliance awareness groups (LCA, HCA).

(left panel, Fig. 5), our results indicate in both the LCA and HCA
groups a preference for Behavior 1 (polite/gentle expression) as
more appropriate for enforcing social compliance. However, the
percentage of preference for Behavior 3 (the most negative ex-
pression) increased regarding their opinions on the effectiveness
for social compliance in this scenario (right panel, Fig. 5).

Regarding hypothesis H1, the obtained results for the LCA
group were in agreement for both the appropriateness and effec-
tiveness of behaviors. However, for the HCA group, the results
obtained with respect to appropriateness for social compliance
were contrary to H1, and those for the effectiveness for social
change were in agreement. Note that those in the HCA group
believe that a gentle behavior is more appropriate for social
compliance, although for making people change their behaviors,
they believe that a strong attitude is more effective.

Fig. 6 shows the distributions of the subject’s choices (“yes”,
“no” or “maybe”) for the tendency to obey the robot for the
different behavior types. It can be observed that about 60% of

Fig. 6. Subjective preferences on tendency to obey robot when expressing
different behaviors (Q8 ∼ Q10) by lower and higher compliance awareness
groups (LCA, HCA).

the subjects in the LCA group would obey the robot’s request in
Behavior 1 (gentle), but 50% would not in Behavior 3 (angry)
(with significance levels of p < .05, by chi-square tests). On
the other hand, almost 80% of the subjects in the HCA group
answered they would obey the agent in all three behavior types
(p < .01, by chi-square tests). This suggests that these subjects
would also accept the agent’s negative expressions, since they
are aware of the importance of wearing masks in that situation.

With respect to hypothesis H2, the LCA group results are
contrary to hypothesis H2, which states that the subjects in
this group would show a higher tendency to obey the robot
through negative expressions. For the HCA group, the results
agree with the hypothesis, but they would also obey through
negative expressions.

Overall, only 2 of 97 participants (in the LCA group) answered
they would not obey the agent in any of the behaviors, suggesting
its potential effectiveness for changing a person’s mask-wearing
behavior, if the robot can express appropriate behavior toward
that person.

C. Compliance Awareness and Robot’s Social Acceptance

In the above subjective experiments, we investigated the ef-
fects of the participant’s compliance awareness on the robot’s
behavior impressions. However, after the experiments, a ques-
tion was raised regarding the possibility that how the participants
viewed the robot (i.e., its social acceptance) could also influence
its behavior impressions.

To investigate this issue, we conducted an additional experi-
ment with 50 American participants (44 male, 6 female) utilizing
AMT services whose ages ranged from 21 to 62, M = 35.1,
SD = 7.7. The same experiment described in Section IV (A)
was conducted with additional questions regarding the robot’s
likeability and its social competence (Q11 and Q12 in Table VI)
for each of the behaviors. Since the results for the other questions
showed similar trends to those reported in Section IV (B), we
limit our analysis results to questions Q11 and Q12 in this
section.

Fig. 7 shows scatter plots of the subjective scores of the
robot’s likeability and social competence versus the subjects’
compliance awareness levels. The robot’s likeability and the
subjects’ compliance awareness are highly correlated (corre-
lation of 0.70), indicating that people with lower compliance
awareness would not like having a robot ask them to comply. A
high correlation of 0.68 was also observed between the robot’s
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TABLE VI
QUESTIONNAIRE ON PARTICIPANTS’ IMPRESSIONS FOR AGENT’S

BEHAVIOR EVALUATION

Fig. 7. Distributions of robot’s likeability and social competence scores by
subject’s compliance awareness levels.

social competence and the subjects’ compliance awareness.
However, only two of the participants scored the robot as being
incompetent. This suggests that subjects with lower compliance
awareness tend to dislike the robot’s behaviors, even though they
tend to consider it competent in advocating attitudinal changes
regarding the COVID-19 guidelines.

V. DISCUSSION

Our subjective analysis results revealed that not everyone
holds the same sense of values with regards to upholding the non-
pharmaceutical guidelines recommended by WHO for reducing
the spread of the COVID-19 virus. Based on the expectation of
such variation among subjects, we argued that an individual’s
sense of values regarding compliance awareness affects how the
behavior of the robot is appraised by such a person as socially
appropriate, effective, having a tendency of causing desired
social change, and having a tendency for obedience.

Our analysis results showed that the LCA participants feel that
Behavior 1 (gentle) of the robot is more appropriate and effective
in enforcing reprimands. They also feel that the robot can best
enforce persuasion through gentle appeals and are more likely
to obey it through such behavior. This result is shared by our
hypothesis. This observed trend might be attributable to the fact
that since this group does not feel any need to uphold WHO’s
non-pharmaceutical guidelines, they may also not recognize the
need to express Behaviors 2 and 3 (displeased and angry) toward
behaviors that contravene the new norm of the pandemic. It is
also logical that only polite appeals to the conscience of such
people will be persuasive.

On the contrary, our analysis result revealed that the HCA
group has a higher preference for Behavior 1 (gentle) as a more
appropriate behavior for enforcing social compliance, while

Behaviors 2 and 3 (displeased and angry) were judged as effec-
tive for enforcing social compliance. This group also showed a
higher tendency to obey the robot through all behavior types.
This finding partly disagrees with our hypothesis. However,
perhaps these observations can be ascribed to the possibility
that this group is comprised of courteous individuals, and as
such, their preference of Behavior 1 (gentle) is more appropriate.
Further studies must scrutinize these results.

Regarding the agent type, we used a female android robot
since it has a humanlike appearance. Other robot types must be
investigated, such as male-type robots, small-sized robots, or an-
imated CG agents. These are also topics for future investigation.

VI. CONCLUSION

As the COVID-19 pandemic continues to ravage the entire
globe, we investigated how adequately a robot’s harmonized
expressive behaviors (polite, gentle, displeased, and angry) can
be effectively utilized to elicit adherence to WHO guidelines
on social distancing and wearing masks. We subjectively evalu-
ated the perception of three attitudinal behaviors (polite/gentle,
displeased, and angry) of a robot as reprimand functionalities
for admonishment in situations where these guidelines were
being continuously ignored, while bearing in mind that not
everyone shares the same perspectives (sense of values regarding
compliance awareness) on the need to uphold them.

Our subjective evaluation results first indicated that the robot’s
behaviors with both positive and negative expressions were cor-
rectly perceived by all subjects. From a third person perspective,
subjects with lower levels of compliance awareness (LCA) for
the need to adhere to WHO guidelines showed greater preference
for polite/gentle reprimands to violations of these guidelines as
both appropriate and effective behaviors. On the other hand,
those with higher levels of compliance awareness (HCA) had
higher preference for polite/gentle behaviors in terms of appro-
priateness toward third-party violators, but they also appraised
the negative expressions (displeased and angry behaviors) as
more effective in enforcing compliance for such people.

From an individual perspective, our subjective evaluation
revealed that almost all the participants would obey a robot’s
reprimand. Most of the subjects in the HCA group would obey
the robot’s behavior with both positive and negative expressions,
while those in the LCA group would tend to obey its reprimands,
partly to positive or negative expressions. Further analysis must
clarify which individuals in the LCA group would adhere to
positive or negative expressions.

Our current findings are relevant to the HRI field because they
offer insight about the need for furnishing robots with behaviors
that are not only situation dependent but also cognizant of an
interlocutor’s sense of values on the interaction’s subject.
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[30] R. Gockley and M. J. Matarić, “Encouraging physical therapy compliance
with a hands-off mobile robot,” in Proc. 1st ACM Conf. Hum.-Robot
Interaction, 2006, pp. 150–155.

[31] J. Ham and C. J. Midden, “A persuasive robot to stimulate energy con-
servation: The influence of positive and negative social feedback and task
similarity on energy-consumption behavior,” Int. J. Social Robot., vol. 6,
no. 2, pp. 163–171, 2014.

[32] V. Chidambaram, Y. H. Chiang, and B. Mutlu, “Designing persuasive
robots: How robots might persuade people using vocal and nonverbal
cues,” in Proc. 7th ACM/IEEE Int. Conf. Hum.-Robot Interaction, 2012,
pp. 293–300.

[33] S. Saunderson and G. Nejat, “It would make me happy if you used
my guess: Comparing robot persuasive strategies in social human–robot
interaction,” IEEE Robot. Automat. Lett., vol. 4, no. 2, pp. 1707–1714,
2019.

[34] B. Kim, R. Wen, Q. Zhu, T. Williams, and E. Phillips. “Robots as moral
advisors: The effects of deontological, virtue, and confucian role ethics on
encouraging honest behavior,” in Proc. ACM/IEEE Int. Conf. Hum.-Robot
Interaction, 2021, pp. 10–18.

[35] M. L. Cappuccio, E. B. Sandoval, O. Mubin, M. Obaid, and M. Velonaki,
“Can robots make us better humans?,” Int. J. Social Robot., vol. 13, no. 1,
pp. 7–22, 2021.

[36] K. S. Haring, A. Mosley, S. Pruznick, J. Fleming, K. Satterfield, and E. J.
De Visser, “Robot authority in human-machine teams: Effects of human-
like appearance on compliance,” in Proc. 11th Int. Conf. Virtual Augmented
Mixed Reality, 2019, pp. 26–31.

[37] N. Lee, J. Kim, E. Kim, and O. Kwon, “The influence of politeness behavior
on user compliance with social robots in a healthcare service setting,” Int.
J. Social Robot., vol. 9, no. 5, pp. 727–743, 2017.

[38] T. E. Nelson and J. Garst, “Values - based political messages and persua-
sion: Relationships among speaker, recipient, and evoked values,” Political
Psychol., vol. 26, no. 4, pp. 489–516, 2005.

[39] D. F. Glas, T. Minato, C. T. Ishi, T. Kawahara, and H. Ishiguro. “ERICA:
The ERATO intelligent conversational android,” in Proc. 25th IEEE Int.
Symp. Robot Hum. Interactive Commun., 2016, pp. 22–29.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 900
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00111
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00083
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00063
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


