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ABSTRACT

Most social robot behaviors in human-robot interaction are
designed to be polite, but there is little research about how or
when a robot could be impolite, and if that may ever be
beneficial. We explore the potential benefits and tradeoffs of
different politeness levels for human-robot interaction in an
exercise context. We designed impolite and polite phrases for a
robot exercise trainer and conducted a 24-person experiment
where people squat in front of the robot as it uses (im)polite
phrases to encourage them. We found participants exercised
harder and felt competitive with the impolite robot, while the
polite robot was found to be friendly, but sometimes
uncompelling and disingenuous. Our work provides evidence
that human-robot interaction should continue to aim for more
nuanced and complex models of communication.
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1 Introduction

Robots are being given social skills to improve their abilities to
work with people in a variety of tasks [2, 5, 18, 32, 36]. With
people already talking daily to social agents like Amazon’s Alexa
[20], it is important for interaction designers to decide not just
what interactive agents like robots will say, but how they say it.
People almost exclusively choose to design polite behavior,
perhaps to maintain positive attitudes towards robots, or
perhaps because politeness is seen as a default and good
behavior for people themselves (e.g., [23, 31]).
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Figure 1. A user squats with an exercise trainer robot and
feels competitive after the robot’s impolite comments.

Despite this common sense that robot behavior should
always be polite, human-human interaction is complex, and
people sometimes purposefully choose to be impolite [6, 8, 38].
For example, a coach may push an athlete harder to boost
motivation during exercise, or a teacher may confront a student
who is not trying their best. In other words, people choose to be
impolite (in these examples, criticizing a person’s effort) in order
to bring about a positive change in behavior.

In the sports psychology and education literature, polite
encouragement is generally the better method to increase
performance and overall motivation, with impoliteness creating
more negative affect [17, 27, 42]. However, there is minor
opposing evidence that impolite behavior can boost sports
performance [38]. Thus, while impoliteness may not be a likable
behavior, people’s occasional use of impoliteness suggests it is
sometimes useful in exercise contexts.

Research into robot impoliteness has found it generally
results in people viewing robots as less friendly or less likeable,
[13, 26, 31, 37, 39]. Relatedly, negative social evaluations (not
necessarily impoliteness) can persuade people to take better
actions [14]. There is also evidence that people may react
differently (e.g., not as self-consciously) to robot judgement than
they do to human judgement [1, 33]. There is still little research
on if explicitly impolite encouragement by a robot could lead to
more effort (positive behavior change) in an exercise scenario.

We hypothesize that robots may be able to leverage impolite
behavior to encourage effort (e.g., in an exercise scenario). We
also hypothesize that impolite robots will avoid people feeling
judged socially due to its robotic nature. We test this hypothesis
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in an experiment, and our results highlight the social position of
robots and how robots can use that position to engage in
behaviors that would not be typically seen as socially acceptable.

2 Background: (Im)Politeness

The study of impoliteness in human-human interaction is
growing and not settled [8]. Indeed, there are many definitions
of impoliteness, and there is active debate on the differences (if
they exist) of rudeness and impoliteness, lack of politeness and
impoliteness, or the role of intent or recognition in impoliteness
[8]. We follow one seminal definitions by Culpepper which
broadly defines an action as impolite if it is “Face-Threatening
behavior” [6]. Face is a term describing a person’s self-image, or
social-image, and is sometimes considered positive social value
[12]. For example, a comment that someone is bad at running
may threaten their self-image as a healthy or fit person. Or, they
may be told their work is not up to their company’s standard,
which threatens their social-image face of a contributing team
member.

These examples highlight the nuances of politeness, and the
difficulties in defining what is impolite. For example, if a person
does not consider themselves physically fit, a disparaging
comment about their running ability may not threaten their self-
image or be seen as an objective (negative) evaluation. But if this
is said in the presence of their peers, or to reinforce a social
norm of what is healthy behavior, it may threaten their social
image. Context may modify how impolite some action is, but
even if social context makes impoliteness permissible it is no less
impolite [6, 8, 29]. One example is an army sergeant training
recruits: the trainer may perform actions that are normally
considered impolite, such as yelling at a trainee. In this context,
impoliteness is permissible, but may still be face-threatening
and internalized [6].

There are also a number of ways that influence how face-
threatening behavior may be interpreted. One example is
politeness modifiers, like couching face-threatening criticism in
framing statements (“I'll need you to redo this paper, but I used
to struggle with these myself so I know how hard it is.”), or
referencing a future with more positive face (“Once you get over
this issue, you will become an irreplaceable team member”).
Face-threating behavior may also be modified by relationships:
friends may use impoliteness in affectionate ways (“It’s been a
long time since I saw your ugly face”), indicating a level of
comfort and intimacy as normal face-threats can be ignored. In
contrast, impoliteness may be made permissible for people with
more social power, or further enforce their identity as a person
with power due to the lack of consequence for impolite behavior
[24].

Impoliteness creates social pressure on the receiver that may
lead to stress, conflict, or breakdown of social relationships [6, 8,
29, 42]. In the long term, politeness is considered better for
building motivation and social relationships [7, 15, 25, 30, 35, 41].
There is far less and somewhat controversial evidence that
impoliteness or critical feedback can be beneficial, such as for
bonding or solidarity [8, 28], or for short-term motivation in
sports [38]. Incorrect application of politeness over time may
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have reduced effect on motivation [17], or politeness may be
seen as fake or sarcastic [6]. To avoid this, politeness strategies
should target specific actions of a person, not a person’s innate
qualities [17].

Thus, when we study robot politeness, evaluating if an action
is truly impolite is a complex social problem that must be
considered holistically. Further, evidence suggests robots operate
as social entities, but are not treated exactly as people [9] or
machines [36]. Thus, robots may be able to use impolite behavior
differently than people, and so we explore if robots can use
impolite behavior for short-term effort increases in a situation
that may allow impoliteness: exercise.

3 Related Work

Providing encouragement and feedback is one of the essential
tasks for socially assistive robots (SAR) in therapy and
rehabilitation settings. The robot feedback categories in the past
decades span a wide range from praise [10], encouragement and
acknowledgment [34], relational (memory, humor, consolation,
etc.) [10], comparative [40], empathic [21] or personalized
feedback [22]. Personalized [22] or empathic [21] positive
feedback and encouragement results in better performance, more
engagement, more task motivation, and higher robot likability.
This can even work in the longer term (e.g., 5 weeks [21]).
Positive feedback may, sometimes, not affect performance [1, 10,
40] and certain feedback types (such as comparing someone to
others) may even decrease performance [14, 40]. Thus, it is not
clear how to give positive feedback or if it is always effective at
increasing performance or motivation.

While less common, people have investigated negative
evaluations from a robot [1, 2, 14]. For example, objective
feedback with negative or positive social feedback could
persuade people to use less electricity [14]. Negative social
evaluations may even have stronger influences on people than
positive social evaluations. In contrast to human interaction,
negative feedback from a robot coach in an exercising scenario
with older adults may not reduce objective exercising motivation
[1], though people appreciate positive feedback more. Even
neutral evaluations can be preferred over negative feedback [43].
Negative evaluations may be impolite depending on how they
are communicated. In our study, though, we do not evaluate
objective performance, but instead aim to motivate people with
explicitly impolite behavior that is not predicated on a person’s
task performance and would not normally be acceptable when
delivered by humans. We measure the effects of such
impoliteness on both objective exercise effort, and people’s
opinion of the robot.

Qualitative research has revealed that negative evaluations
by robot coaches are not always seen as critical. People felt not
evaluated or judged by the robot because they thought it just
used the available data and does not personally evaluate the
individual. This led to some people preferring to exercise with a
robot and not a human partner [33]. Other studies have shown,
however, that people will blame robots for negative evaluations
[43], and will like those robots less than those giving positive
evaluations [27]. We add to this body of work by investigating
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both quantitative behavior measures and qualitative opinions of
both polite and impolite robots.

Explicitly impolite and polite robot designs have also been
explored. Robots have been made that cheat [4, 37], give blunt
advice [39], use controlling language [11], or use judgmental
behavior [14]. People dislike impolite robots in general, though
impolite robots are sometimes seen as amusing [4]. Impoliteness
can also make people socially engage more with robots, and
attribute more mental state to the robot [37]. Robot behaviors
designed to be polite can increase likability and perceived
considerateness of the robot [16, 39], but polite robot behaviors
are not always preferred in direct interaction [31, 39], and can
even encourage unwanted behavior [14]. Thus, if and how robots
should be impolite or polite is still an open research question.
We extend this work by investigating explicitly impolite and
polite robot behavior and its effects on effort and opinions of the
robot in an exercise scenario.

In summary, we see that these results do not necessarily
contradict each other and suggest a complex relationship
between politeness, feedback type, context, encouragement,
evaluation, and more. Polite actions and praise are well studied
and are known to be seen as socially more acceptable and are
positively associated with exercising motivation. Few works
explore the effects of impolite robot behavior on exercise. We
add to this body of work by designing explicitly impolite or
polite encouragement for an exercise robot.

4 Design: An (Im)Polite Robot Exercise Trainer

We created both polite and impolite phrases for our robot
exercise trainer. We grounded our phrase design in the
politeness and sports psychology literature and validated the
phrases’ politeness with an online survey pilot study.

4.1 (Im)Politness guidelines

We followed the guidelines stemming from the work using our
shared definition of impoliteness (see the Background section):
we aimed to threaten the trainee’s face. In particular, we used an
explicit form of impoliteness (bald on-record [6]) that is not
typically acceptable for humans to use in most contexts. We
further aimed to comment on a person’s effort to increase the
likelihood our encouragement, both impolite and polite, was
perceived as genuine, and to mitigate potential negative impacts
to efficacy and motivation. We designed our phrases to be
roughly similar in content, but only change the politeness mode
in order to mitigate the context effects from different

conversation topics. The phrases used in our study are in Table 1.

4.2 (Im)polite Phrases Pilot Study

To verify the politeness and impoliteness of the phrases, we
conducted a small preliminary pilot study with an online
questionnaire. The questionnaire displayed the phrases in Table
1 in a randomized order and asked people to rate the politeness
of each line on a 5-point Likert-like scale (1 being very rude, 2
being rude, 3 being neutral, 4 being polite, and 5 being very
polite). Because politeness is complex and context dependent
(the
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Table 1: The phrases we (im)polite phrases we created (translated
from Japanese).

Polite

Impolite

Nice! You can do this!

I’m not sure you can Keep this up.

You’re breezing through
this!

You’re struggling this much
already?

You’re really trying hard!

Avre you even trying?

You’ve got this!

I knew this was impossible for

you.

Keep this up! Is that all you can do? Don’t slow
down.

You make this look easy I thought you would be better
than this.

I believe in you! You can do
it!

Is that all you can do? Harder!

You won’t make it to the end
with that effort!

You’ve almost finished!

| bet you can do even more! | | guess this is your limit

You can do it if you try! You need to put in more effort

than this

See how far you can go! Can you even make it?

You’re doing great! Is that it? Do more!

I believe in you! Almost | didn’t believe you could make it
done! to the end.

questionnaire removed context), our goal was to gain a rough
sense of if the participants in the formal experiment would
perceive the phrases as impolite or polite.

The informal pilot study had 18 participants (students and
researchers in our lab), and no statistics other than the mean
rating was calculated. A phrase was considered impolite if it had
a mean rating of less than 2.5 (closer to “rude” than neutral).
Similarly, a phrase was considered polite if it had a mean rating
greater than 3.5 (closer to “polite” than neutral). Phrases that
were not correctly rated were rewritten and resubmitted to the
same participants until the average rating resulted in the desired
politeness rating. Thus, our (im)polite phrases had a roughly
calibrated politeness level.

5 Experiment — An Exercise Assistant Robot

We designed and conducted an experiment to see if an impolite
robot could increase the amount of effort in a person’s workout
in the short-term.

5.1 Task

For our exercise task, we had participants perform squats.
Specifically, they were body-weight squats, with participants
told to stand with feet slightly wider than shoulder width, and
squat until their knees were at a 90-degree angle. We chose
squats because they are easy to count, and each squat requires
similar energy if they are done with a similar posture and knee
angle. Further, using body-weight acts as a natural rough
calibration to an individual body size or type. Squats can also be
high intensity training, where short and intense bouts of exercise
raise heart rate and require great effort. Thus, squats enabled us
to have a quick, discrete and countable, intense, and naturally
calibrated exercise for our experiment.
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Participants did squats in front of the robot (Figure 2) for 1
minute at a time. They did this for 3 sets with 1-minute breaks
between each minute as one “session”. They did 2 sessions, for a
total of 6 minutes of exercise, which was explained to
participants before the experiment. For each set, participants
were instructed to “do as many proper squats as they could in 1
minute.” This was to avoid changes in exercise intensity due to,
for example, it being the first (i.e., participants not feeling tired
and so they work harder) or last minute (i.e., participants not
saving energy until the last minute).

5.2 Hypotheses

While people generally prefer and are more motivated by polite
encouragement, there exists some evidence that impolite
encouragement may also increase physical performance [38].
However, there is little knowledge on how people will react and
behave if an explicitly impolite robot encourages them during
physical exercise. Further, there is evidence that negative robots
can encourage positive behavior, while polite robots may
accidentally reinforce bad behavior [14]. Based on these mixed
results from human and human-robot interaction, our main
hypothesis was:

HI: Participants will exercise harder when the robot says
impolite (face-threatening) comments during the workout than
when the robot uses polite (face-reinforcing) comments.

In addition, we had multiple secondary hypotheses. It is
known that impolite robots can create negative affect [11],
which we think may increase the perceived effort:

H2.1: Participants will report a higher perceived effort when
exercising with the impolite robot.

We also expect to duplicate our pilot findings:

H2.2: Participants will perceive the robot as less appropriate
than the polite robot.

Finally, prior work suggests that robots may not be seen as
personally evaluating someone in exercise contexts and may
affect efficacy. But our robot specifically threatens a participant’s
face, so we expect to that this will make people feel more

Figure 2. The experiment setting. Participants stood in front of
a robot with no other people in the room.
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evaluated by the robot:

H2.3: Participants will feel more evaluated by the impolite
robot compared to the polite robot.

H2.4: Participants will have lower efficacy with the impolite
robot compared to the polite robot.

5.3 Procedure

Participants were welcomed into a large room with the robot,
and the experimenter administered the experiment overview and
consent form. The participant was told that they would test two
robot programs for evaluating and communicating with a person
doing exercise. They were told that the exercise would be squats,
and after the experimenter described and demonstrated proper
squat technique to the participant, the participant performed a
proper squat for the experimenter to check their understanding.
They were told the length of each exercise set, session, and break,
as well as how many times they would be asked to exercise with
the robot (six total sets). They were told that the robot would
guide them through the experiment, and that the robot would
send a message to the experimenter when the session was over.
The participant was then left alone with the robot to remove
other social pressures and potential confounds such as
embarrassment.

The robot introduced itself, explained that they would squat
while the robot kept track of time and how many proper, full
squats the participant performed. The robot told participants
they should perform as many proper squats as possible in one
minute. When the participant said they were ready, the robot
gave the signal to start, and counted out the elapsed time at five
second intervals. After the minute was over, the robot
congratulated the participant on finishing the set, and that they
would now take a break. The participant did this 3 times total,
with a I-minute break after the first and second set. The
experimenter returned, explained the questionnaire and that
the robot’s evaluation and
communication program. During this, the participants were
forced to take a break for 10 minutes to provide ample and equal
recovery time for each participant. Participants then had another

they would now switch

session of three one-minute squat sets plus questionnaire. After
the exercise, we conducted a semi-structured interview with the
participant about their thoughts on each condition, clarified the
purpose of the experiment, and answered any questions the
participants had. The experiment flow is shown in Figure 3.

We used a humanoid robot (see Figure 4), a mid-sized (~1.2m
tall) humanoid robot that has human-like movement in its neck
and arms, and can move with its wheeled base. The robot
behavior occurred automatically.

5.3.1 Participants

We recruited 24 people from a general part-time job web site
that recruited people in the local area. The average age was 29.6
years old (SD: 12.9 years) with 15 female participants. All
participants except 1 was Japanese, and that participant was
fluent in Japanese, which was the language used throughout the
experiment. The experiment lasted approximately 45 minutes,
and participants were compensated with 2200 JPY.
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5.4 Ethics

Experiments with exercise should be conducted carefully to
minimize the risk of injury for participants. We specifically
recruited participants who felt safe performing medium intensity
exercise, and who had no self-reported back, hip, leg, knee, or
ankle problems. Water was provided for participants, and the
experimenter checked in after each condition to ask if the
participant felt any pain (if they said yes, the experiment would
end, though this never happened). The participants were also
reminded during breaks that if they wanted to, or otherwise felt
too tired or unwell, they could quit the experiment with no
penalty or judgement. Our study was approved by our
institution’s Research Ethics Board.

5.5 Conditions

We implemented a polite and impolite condition for the exercise
trainer robot. In each condition, we first measured a baseline
performance with the robot simply counting time for the
participants every five seconds as described earlier (neutral
politeness). In the both the polite and impolite condition, every
other five second announcement was instead a line of
encouragement (Table 1), starting from the 10% second of
exercise. This resulted in exposure to the condition every 10
seconds of exercise, or 5 times per one-minute session. Each 3-
set session had the first set as the baseline. The next 2 sets used
the condition. Thus, a participant would experience six sets as
baseline-polite-polite and baseline-impolite-impolite (or the
opposite with the polite condition first, see Figure 3). Taking a
baseline measurement each condition allowed us to recalibrate
the base tiredness after the first session (reducing order effects)
and provided two sampling points and more exposure for each
condition. The condition order (per 3-set session)
counterbalanced.

The robot’s (im)polite phrases never repeated, and their order
was fixed in each condition (See Table 1). The robot used the
same gestures in both conditions. The order of the gestures was
fixed, but slightly different between conditions as some gestures
did not make sense with certain comments.

was

5.6 Measurements

Before the experiment, we recorded demographics including age,
gender, and number of times the participant performs vigorous
exercise each week. During each condition, we counted how
many complete squats a person performed. After each minute of
squats, we measured subjective effort through the Borg Scale of
Effort [3], which asks participants to rate their effort from 6-16
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where 6 is effortless and 16 is an effort unsustainable for more
than a few minutes. After each condition, we had participants fill
out the Sports Efficacy for Exercise Questionnaire (SEE) [30],
and asked them to rate the robot’s effectiveness, appropriateness,
and how much they felt the robot was evaluating them on single
7-point Likert-like scales. Finally, they could provide free-form
feedback about the robot’s behavior. Post-experiment, we
performed a semi-structured interview and asked participants to
describe each condition, how they thought the robot chose its
comments, why they squatted more or less in each case, how the
robot made them feel, and any other general comments.

6 Results

6.1 Hypothesis Verification

All ANOVAs were conducted with participant self-reported
exercise sessions per week as a covariate.

To wunderstand if the two politeness
comparable (participants may have changed effort because they
got tired), we compared the baseline efforts with a t-test. We did
not find a difference in baseline effort (t=0.40, p=.692), implying
participants were not overly tired after the first condition, and
making our main tests more valid.

To check effects of politeness on number of squats, we
averaged the squat counts of the (im)polite sets in each condition
and calculated its difference from the baseline set at the
beginning of that condition. In other words, we calculated how
much the participant squatted with that politeness level

conditions are

compared to their baseline squatting performance (see Figure 6).
We conducted a repeated measures ANOVA on the effects of
politeness on this squat difference after checking that we
satisfied the assumptions of the test (testing normality with
Shapiro-Wilk, homogeneity of variances with Levene’s test). We

Figure 4. The humanoid robot used in our study.

Session 1 Session 2
| A
T 1 | 1
baseline impolite impolite baseline polite polite
squat break squat break squat long break squat break squat break squat

Figure 3. The flow of our experiment. Squat blocks last 1 minute, breaks last 1 minute, and long breaks last 10 minutes. The politeness level
of Session 1 and 2 were counterbalanced between participants.
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found a statistically significant effect (F1,25=11.21, p=.003, n?=.33).
Participants squatted more in the impolite condition (mean
difference=3.6 more squats, 95% CI= [1.4, 5.8] more squats),
confirming H1. While we did not perform time-series analysis,
the results for each sample point can be seen in Figure 5.

We analyzed the Borg Subjective Effort results similarly to
the squats, averaging the two reports from the condition, and
comparing the difference from the baseline case. A repeated
measures ANOVA on the effects of politeness on Borg Subjective
Effort reports found an effect (F1,25=13.75, p<.001, 1?=.37).
Participants felt they worked harder in the impolite condition
(mean difference=1.3 points, 95% CI= [0.6, 2.0] points),
confirming H2.1.

We conducted a repeated measures ANOVA on the effects of
politeness on the participants’ subjective ratings of the robot as a
good exercise assistant, appropriateness, and how evaluated by
the robot they felt (see Figure 7). We found an effect of
politeness on the robot being seen as a good trainer (F1,23=9.6,
p=.005, n?=.29) and appropriate (F125=8.32, p=.008, 12=.27).
Participants felt the robot was a less good trainer (mean
difference=1.2 points, 95% Cl= [.4, 2.0] points), and less
appropriate (mean difference=1.0 points, 95% CI= [.3, 1.7] points)
in the impolite condition, confirming H2.2. We did not find an
effect on feeling of evaluation (F1,25=.07, p=.788, n?<.01), rejecting
H2.3

A repeated measures ANOVA on the effects of politeness on
the SEE Questionnaire reports did not find a statistically
significant effect (F1,25=0.09, p=.768, n?<.01), rejecting H2.4

No interaction effects were found with amount of exercise
per week, or order effects, except one: we found an interaction
effect of politeness level and order on feelings of evaluation
(F1,23=4.60, p=.042, 1?=.18). Inspecting the marginal means per
condition, we found having the polite condition first made
people feel the impolite robot was evaluating them less (mean
polite rating = 5.2 points, mean impolite rating = 4.2 points), and
having the impolite condition first resulted in the report that the

Squats per Set
43
41
39

37 1
35
33 !
31
29
27
25

——t —
—

baseline set 1 set 2

impolite == polite

Figure 5. Data over time per politeness level. We did not analyze the
time-series. Error bars are standard error.
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polite robot was evaluating them less (mean impolite score = 4.9
points, mean polite score = 4.1 points).

6.2 Qualitative Results

We treated the interview results and free form questionnaire
results as a large dataset and applied thematic open coding to
identify themes and groups of participants responses. Our goal
was to understand how the robot’s politeness was perceived,
how that made participants feel, and how participants thought
that was connected to their performance. All comments
translated from Japanese.

Impolite theme I - the robot helped push participants to work
harder than they would normally. 20/24 participants made
comments similar to:

I tried hard because I wanted to show the robot I wasn’t
slowing down - p16

I thought the robot believed I was holding back - p15

When the robot negatively said “Can’t you do more than this?”
I thought “Let’s try a little more!”- p6

I want to train more because the robot catches me slacking off
— pS
Without the robot’s comments, I would have just squatted
lazily - p3
Impolite theme II — participants felt a sense of competition with
the robot. 21/24 participants had comments like:

When the robot spoke negatively to me, I thought “I won’t
lose!” and tried harder. - p8

The robot tried to incite and agitate me. Instead, it got me
fired up. I wanted to show the robot what I can do! Maybe it’s
how the robot spoke, but I didn’t actually feel angry at the
robot. - p22

I got worked up...more than hearing polite phrases every time,
I felt like I couldn’t just lose to this <impolite> robot. I felt like

Change in Number of Squats

6 * %
A

1 ﬁ
0 1
impolite polite

-1

Figure 6. There was a significant difference in the number of
squats compared to the baseline when encouraged by the impolite
robot. Error bars are standard error.
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Good Trainer Appropriate

7 * % 7 * %

6 —t— 6 —r—
5 5

4 4

3 3

2 2

1 1

impolite  polite impolite polite

Figure 7. We found significant differences in the subjective
impression of the robot as a good trainer and the robot’s
appropriateness. Error bars are standard error.

I had to take responsibility. - p14

The impolite robot was challenging me. When it said ‘is that
all you can do?’ I thought ‘So let’s do it! I don’t want to lose.” I
turned my frustration into wanting to work hard. - p19

I was a little irritated at the robot so I thought I'd show it how
hard I could work. - p11

Impolite theme III - the impolite robot was impolite, or too strict.
17/24 participants explicitly commented:

I don’t want to train with this robot. It was a jerk. — p2
I was angry because it only said strict things. — p24
There were also themes in the responses for the polite robot.

Polite theme I — wanting to try. 20/24 participants mentioned the
kind comments made them want to try harder:

When the robot praised me with things like “you’re working
really hard” I felt like I wanted to try harder. — p6

I wanted to match the robot’s encouragement. I wanted to be
praised more. - p7

Polite theme II — not needing to try. 9/24 participants said they
did not need to work harder:

I definitely did not do well, but the robot kept saying nice
things. I felt like I didn’t have to try to be praised — p3

I wasn’t trying hard but the robot still praised me. — p5

The robot seemed to be encouraging me to go my own pace. —
pl1

Polite theme III — the polite robot was seen as polite, kind, or
encouraging by 24/24 participants:

[The robot] made me want to squat more! — p24

I felt like the robot was really watching me. I was happy. —
pl2

I felt more motivated and had fun. — p18

Feeling of Evaluation — when asked, 13/24 people felt the robot
was judging them less or in a different way than a person would:
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I don’t want to be seen as uncool, but for a robot that doesn’t
matter — p12

If it’s something I'm bad at, I get nervous, but not in front of
the robot - p14

I don’t mind being watched but I wonder what people are
thinking. I don’t have that feeling with a robot - p15

One participant felt judged in the impolite condition:

“I felt judged in the [impolite case], but not at all in the [polite
case]” - p21

While others gave insight into why this may be:

When the robot’s comments matched my feelings I felt
empathy, but when they mismatched I thought “oh right, it’s a
robot” - p4

[I didn’t feel] judged personally, but I did feel judged during
the [impolite condition] - p18

7 Discussion

Participants squatted more (H1) and felt like they worked harder
(H2.1) with the impolite robot, and saw it as more impolite and a
worse trainer (H2.2), but did not feel evaluated differently (reject
H2.3) or have less efficacy (reject 2.4). The increase in perceived
effort could be because participants objectively worked harder;
robot behavior can mitigate subjective effort even if actual effort
is increased [34], but it is unclear from our study if impoliteness
alone could change subjective effort independent of actual effort.
We emphasize our participants squatted 11% more in a set time
limit, when they should already be working as hard as they
could; the impolite robot was able to increase short-term effort.

7.1 Why was the impolite robot more effective?

In our qualitative results, the impolite robot often created a sense
of competition (impolite theme II). Even with a simple, one-way
interaction, the robot was seen as a social entity that could be
lost to, impressed, or be irritating (e.g., Computers as Social
Actors [19]). On the other hand, when praising effort as
suggested in the literature, people quickly understood the robot
was praising regardless of effort, and the comments suggested
this was perhaps insincere or not intelligent (polite theme II).
This has implications for robot politeness beyond simple
exercise: perhaps constant praise by a robot in education may
reduce the effectiveness of robot tutors, etc. Further, impolite
robots may be useful in other areas where creating a sense of
competition may be important (e.g., playing a competitive
educational game).

Another interpretation is that people’s own impression of
their performance differed from the robot’s comments (trying
hard, etc.) in the polite condition (related to polite theme II).
Prior work has found that disagreement between a robot’s
evaluation and a participant’s own perceived performance can
result in the robot being seen as at fault, mean, or broken [2, 43];
a similar phenomenon may have occurred here. In other work,
robots are instead seen as objective, using data and facts, and do
not personally evaluate people [33]. This is important to
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investigate as it has implications for any HRI scenario where a
person must trust a robot’s data, but it may be mistaken due to
programming errors, or incorrect data.

7.2 Was our robot actually impolite?

The results of the robot’s appropriateness and qualitative
comments on impoliteness duplicated our dialogue pilot results,
and confirmed our manipulation was perceived as impolite by
participants (impolite theme III). In our background section, we
described how context is important to the interpretation of
impoliteness, and how some impoliteness is permissible in
different situations, even if it still has the effects of impolite
behavior. It is possible that our robot, introduced as an exercise
assistant, was in a social position that allowed it to be impolite. If
so, our result may be able to be extended to other scenarios
when stricter or harsh behavior is acceptable, such as a security
robot trying to enforce rules in a public space.

7.3 Should a robot always be impolite?

Despite working harder with the impolite robot, general
opinions of the impolite robot were worse. This raises an
interesting design problem: the robot could be impolite and take
a negative evaluation in order to help a person work harder.
However, this may later discourage the person from using or
believing robot trainers in the future. On the other hand, if a
robot is always polite and encouraging, this feedback could be
seen as insincere, or reduce how effective the robot is perceived.
Our results demonstrate that sometimes being impolite can have
merit, and we think key future work is in mixing politeness
levels, perhaps in a personalized way.

Our qualitative comments support this: people thought the
robot was impolite (impolite theme III), but also thought they
could work harder to impress it and complained when the robot
never said anything nice even after they increased their effort
(impolite theme II). One may consider praising a participant after
impolitely creating a competitive atmosphere, or only being
impolite rarely, when a person seems to be working less hard
than normal. How, when, and how often to be impolite all
requires further research.

Perhaps a more impactful question is the reverse: should
robots always be polite? This could be considered the default of
current social HRI design, and we found that thoughtless
politeness may break down social trust in the robot’s abilities
(polite theme II). This further echoes previous work showing
praise can encourage bad behaviors [14]. While robots should
likely not always be impolite, our results also point out they
likely should not always be polite

7.4 Limitations

While our results hint at the broad importance of considering
complex politeness for HRI, our results have limitations to their
direct generalizability. One major aspect is culture, as what is
considered polite and impolite differs between cultures. How
people react to impoliteness can differ, for example our Japanese
subjects may be more likely to be passive when encountering
impolite behavior. Another is context — exercise is a scenario
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where impoliteness can be permissible, and thus our robot is
more likely to have been successful in this context. Related to
context, our feedback type was fixed regardless of participant
performance: robot feedback based on real-time performance
would be more realistic and is important future work. The
literature also suggests that long term exposure to rude behavior
could lower efficacy and motivation, but we only measured
behavior change in the short term. Investigating similar styles of
scenarios, different cultures,

longitudinal

impoliteness in non-exercise

performance-based feedback, and studies is

important future work.

8 Conclusion

We discovered that robots can use explicitly impolite behavior to
elicit feelings of competition and encourage more effort in an
exercise scenario, and that this may be deemed as permissible
impoliteness by people. Polite behavior can also be seen as
insincere and have difficulties encouraging exercise effort. While
impoliteness resulted in the robot being evaluated more poorly
as an appropriate trainer, robots do not need to care about social
standing as much as a human would. Thus, while more research
is necessary, our results show that politeness in HRI design is
not as simple as current models assume, and that robot
politeness itself may be as complex and nuanced as it is in
humans.
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