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Abstract—Virtual agents play an important role when we
interact with machines. They are in the role of assistants or
companions with less or more human-like appearance. Such
agents influence our behavior. With an increasing and broader
distribution, their influence might become stronger, and at some
point, they might even adopt roles with a degree of authority.
This paper presents the results of a study that examines the
obedience of human users towards a) an embodied virtual agent
in the role of an instructor and b) a human in the role of an
instructor. Under a cover-story of a creativity test, participants
should fulfill stressful and shameful tasks. Our results indicate
that the embodied virtual agent has the same authority as the
human instructor. The agent is also able to elicit the same level
of the negative feelings stress and shame.

Index Terms—Obedience, Virtual Agents, User Study

I. INTRODUCTION

In our daily-life or at work, we are receiving and obeying
more and more instructions from non-human instructors. We
are following the voice of our GPS directing us up to a cliff’s
edge [1] or increasing physical activity when our fitness tracker
reminds us that we should exercise more [2].

In research, especially obedience of humans towards robots
gets examined [3]–[6]. These work found that robots are able
to get humans to fulfill tiring, shameful or deviant tasks. One
possible explanation is the Media Equation, saying that people
treat computers like real people, interacting with them in the
same way as they do with people [7]. This might apply even
more for robots that are able to show social cues [8], [9].
Also, virtual agents represented by human-like characters are
able to show a high amount of social cues, e.g., realistic
facial expressions, mimicry behavior, backchanneling [10]–
[12]. However, how far humans go when following instructions
from virtual agents was not yet in the scope of research.

In this work, we examine human obedience towards em-
bodied virtual agents that are giving orders to fulfill stressful
or shameful tasks (e.g., telling a joke, perform the chicken
dance) and compare this to a human instructor. Moreover, we
are investigating if the affective reaction, namely stress and
shame, is similar for both instructors.

This work is partially funded by the German Research Foundation (DFG)
within the DEEP project (funding code 392401413).

II. BACKGROUND AND RELATED WORK

A. From Classic Obedience Experiments to Obedience to-
wards Non-Humans

The well-known study by Milgram [13] examined the
willingness of participants to give electric shocks to other
people on the orders of an authority person. Participants were
made to believe that their counterpart was another participant
and that they were taking on the role of a teacher in a
learning experiment. In this function, they gave the “learner”
electric shocks, which were amplified after every mistake the
learner made. They were guided by an experimenter who
encouraged them to continue if they showed signs of stopping
the experiment. The encouragement was standardized and
became increasingly directive. However, the learner was an
actor, and the apparatus for the electric shocks was not real,
contrary to participants’ knowledge. The experiment showed
that over half of the participants showed obedience to the
authority to the end: they gave the learner the maximum of
electric shocks (450 volts, anchored with “Danger: Severe
Shock”). They continued to follow the instructions of the
investigator when the learners first made pain sounds, later
screamed and then stopped responding. Those results were
replicated in 2009 [14] and extended by the result that women
and men do not differ regarding their obedience.

Various findings suggest that analogous to Milgram’s find-
ings, humans would also obey non-humans (e.g., robots) [3],
[5], [6], [15].

Two studies investigated the willingness of participants to
perform a very tiring task [5], [6]. Compared to a human
instructor, participants fulfilled fewer tasks with the NAO
robot as an instructor. Based on participants’ feedback, the
authors concluded that participants feel committed to the
human experimenter, but they did not feel this obligation
towards the robot. However, nearly half of the participants
obeyed the robot to continue the highly tedious task until the
end, despite repeatedly requesting to quit the experiment.

Menne [3] presented a study in which participants should
perform eight extraordinary and shameful tasks on the orders
of a NAO robot or a human, e.g., tearing a page out of a book,
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removing a booger from their nose. The results show that the
participants obeyed the orders of the human and the robot to
the same amount: 77% of the participants fulfilled all given
tasks by the human instructor, 76% when the robot gave the
instructions. The author concluded that, consistent with the
assumptions of the Media Equation, the robot is treated as a
human and thus has the same authority.

In a decision-making task, a virtual agent, represented only
by a head, was shown to be more influential than human
partners [16]. The authors explained these findings with the
possibility that participants regarded the computer’s credibility
as higher which manifests itself as an increased influence.

Gombolay et al. [4] show that humans not only obey the
commands of a robot but are also satisfied with them: In a
series of experiments, the authors investigated the efficiency of
human-robot teams. They found that teams were more efficient
when a robot took over task planning and made decisions
for the team. In addition, human team members preferred to
transfer control to the robot. It seems that a functioning team
dynamic has a more significant impact on satisfaction than
decision-making powers.

Overall, empirical findings are supporting the assumption
that humans are also obeying non-human instructors. However,
none of the existing studies compared a human instructor with
a virtual agent instructing participants to fulfill stressful and
shameful tasks.

B. Obedience and Affect in Human-Computer-Interaction

In Milgram’s experiment, participants showed stress and
shame while obeying the instructor. They turned themselves
away, talked to themselves and often burst into nervous and
inappropriate laughter. Also, they reported that they were
feeling moderately to extremely nervous and tensed [13].

A replication study, in which the learner that had to be
punished was a virtual agent [17], collected not only self-
reported data but also physiological responses. Participants
showed an increase in skin conductance and heart rate during
the experiment, while heart rate variability decreased. Besides,
participants self-reported physical signs of stress. It seems that
obeying arises objectively measured as well as self-assessed
stress in participants.

Obeying also seems to invoke shame, whereby the level of
anthropomorphism of the instructor seems to play a role. The
more anthropomorphized the instructor or dialogue partner, the
higher is the inhibition threshold, the shame and the reserve
of the participants [18]–[20].

Humans can feel shame in the presence of a robot when
doing intimate actions [18]. In the setting of a health exam-
ination, participants should undress and insert a thermometer
into their rectum. They showed significantly more shame in
front of a humanoid robot than in front of a technical box.

In [3], the author found a significant increase in the reported
shame after fulfilling extraordinary and shameful tasks, either
given from a humanoid robot or a human.

In summary, it seems that two conclusions can be made: 1)
humans feel stress and shame when showing obedience and

2) these negative feelings can also be invoked by non-humans.
However, the effect of a human and a virtual agent as instructor
of stressful tasks on stress and shame was never compared.

C. Influence of Personality on Obedience and Shame

Milgram already dealt with the question to what extent
obedience was influenced by participants’ personality. He was
sure that obedience had a complex personality base, but he
could not find it in his experiments [21]. Also in the replication
[14], the author could not find a correlation between the
personality variables empathic concern and desire for control.
In a modified Milgram Paradigm [22], the correlation between
the Big Five personality factors and obedience was examined.
The authors found a significant positive correlation between
agreeableness and the maximum shock intensity as well as
between conscientiousness and the maximum shock intensity.
More conscientious participants seem to have a higher sense
of duty and a lack of flexibility, which leads to rigid obedience
to instructions. Moreover, they have higher conformity, which
is closely related to obedience.

In this study, participants are confronted with tasks that
might invoke shame. Therefore, the level of obedience might
be related to the personal sense of shame, which is influenced
by the five personality traits extraversion, neuroticism, agree-
ableness, conscientiousness, and openness [23]–[25].

Extraversion and shame correlate negatively [23], [24],
whereas neuroticism and shame correlate positively [23]–
[25]. Opposite results were found for agreeableness: In [24]
authors found a negative correlation with shame, but a positive
correlation was found in [23] and [25]. Also for conscientious-
ness and openness, the findings are ambiguous. A negative
correlation between conscientiousness and shame was found in
[23], but not in [24], [25]. In [25], the authors found a negative
correlation between openness and shame, whereas [23], [24]
could not support this hypothesis with their data.

Overall, the results regarding the correlation between per-
sonality and obedience as well as regarding personality and
shame are mixed. Especially, to make assumptions about how
personality affects when obeying shameful tasks, the existing
findings are too mixed. However, it seems like personality
might influence task fulfillment in our study.

D. Hypotheses

That humans show obedience towards robots has been
shown in different studies [3], [5], [6], whereas this was not yet
examined for virtual agents. Therefore, this study compares an
embodied virtual agent that gives instructions with a human
instructor, both giving instructions to a human participant.
Based on the findings presented before, we formulate the
following hypotheses:
Hypothesis 1: The amount of obedience, measured with the
breaking task, does not differ between the human and agent
instructor. Participants refuse to continue the experiment at
similar tasks in both conditions.
Hypothesis 2a and 2b: Obedience in fulfilling shameful tasks
leads to higher stress and shame levels. Participants report



higher stress and shame values after the experiment than
before (2a). Stress and shame after the experiment do not
differ between the groups. Participants report the same level
of stress and shame independently of the instructor in the post
questionnaires (2b).
Hypothesis 3: Obedience depends on the personality factors
openness, conscientiousness, neuroticism, agreeableness, and
extraversion of the participant.

In order to test the hypotheses mentioned above, we con-
ducted an experiment in which participants were instructed to
fulfill uneasy tasks eliciting stress and shame (e.g., singing
a song, imitating a monkey, throwing a cup on the floor).
To cover the real goal of the study, we told participants that
they would participate in a creativity study. Therefore, the first
given tasks were created to match this goal (e.g., writing down
as many possible uses for a brick in one minute). In the agent
condition, participants were instructed by a virtual agent. In
the human condition, participants were instructed by a human.
Both instructors were presented to them in a video-chat setting
while being alone in the lab. We chose this setting to avoid
experimenter effects. Moreover, as we cannot guarantee that
a real human in a face-to-face interaction would always react
in the same way, the video-chat setting ensures a standardized
behavior of the human instructor.

III. METHODS

The present study examined the willingness to obey a
virtual agent in a between-subject design with two groups: The
subjects were instructed either by a female virtual agent or by a
female human to perform stressful and shameful tasks. Before
we started to conduct the experiment, we obtained the approval
from the ethical review board of the faculty of mathematics
and computer science at Saarland University.

A. Pre-Study and resulting list of tasks

To come up with stressful and shameful tasks for the
main study, we evaluated a list of 38 possible tasks with
24 participants (Mage = 25.00, SDage = 2.00, 50% male). We
included the tasks from Menne (2017) [3] as well as own
created tasks. Items had to be answered on a scale ranging
from 1 (not uncomfortable) to 7 (very uncomfortable) while
imagining the task would be given by an unknown person. The
results were used to order the tasks regarding task difficulty.
Moreover, the data revealed a significant gender effect showing
that male participants assessed all tasks less uncomfortable
than female participants (t (15.78) = 2.55, p < .05). To exclude
a gender effect or a gender interaction effect with the female
instructor, we decided to include only female participants in
the main study. The final set of 18 tasks contains tasks that
were rated regarding the uncomfortableness from 1.67 to 5.92
(Table I). The tasks in the main experiment were given with
increasing uncomfortableness. One exception hereby is the last
task. Though it was rated less uncomfortable, the procedure of
the experiment made it necessary to put this task at the end.

Table I
TASKS AND UNCOMFORTABLENESS RATINGS OF FEMALE PARTICIPANTS.

Task Rating
#1 Write down as many rhymes as possible on

the word tree.
1.67

#2 Take off your left shoe and show it to me. 1.75
#3 Write down as many possible uses for a brick

in one minute.
2.50

#4 Show me your saddest facial expression. 2.75
#5 Sit on your chair in 6 different ways. 3.08
#6 Tell me your favorite joke. 3.83
#7 It’s my birthday. Sing me a song. 3.92
#8 Dance the chicken dance. 4.08
#9 In the drawer with the red sticker behind

them are a banana and a condom. Pull the
condom over the banana.

4.08

#10 Make farting noises with your mouth. 4.17
#11 Call out loud penis. 4.33
#12 Dance. 4.42
#13 Imitate a monkey with hands, feet and sounds. 4.58
#14 Gallop across the room like a horse. 4.67
#15 Throw coffee cup behind you on the floor. 4.83
#16 Tell me something really insulting. 5.33
#17 Get a booger out of your nose. 5.92
#18 Leaving the room, discreetly pocket the pen. 4.42

Note. The rating gives the mean values and was measured on a 7 point scale
from 1 (not uncomfortable) to 7 (very uncomfortable).

B. Participants

In total, 60 women equally distributed over the two con-
ditions participated in the experiment. They were recruited
mainly via e-mail lists from first-semester psychology students
on condition that they were fluent in German and female. Six
participants were from other faculties. Psychology students
were rewarded with course credit for participation, students
from other faculties were rewarded with hot drink vouchers for
coffee shops at the campus. Participants were aged between
18 and 29 years (M = 21.07 years, SD = 2.67 years). There was
no significant difference regarding age between the groups.
However, technical affinity rated on a 5-point scale differed
between the groups (F(1,58) = 4.71, p < .05, �2

p = .078),
having lower values in the agent condition (Magent = 2.08,
SDagent = 0.83) than in the human condition (Mhuman = 2.45,
SDhuman = 0.83). The general trust level of the participants
might influence obedience and the assessment of the instructor.
For general trust, the two groups did not differ significantly
(F(1,58) = 0.36, p = .554).

C. Procedure

After welcoming the participant, the experimenter explained
the task according to the cover story in the experimenter
room. Participants were told that they would participate in
the evaluation of a new creativity test. To avoid the stress
level becoming excessive for the participants, it was pointed




