
Tables with robust and discrepant human-robot behaviors

This document contains the full lists of robust and discrepant behaviors associated with our HRI 
2018 LBR paper entitled “People’s judgments of human and robot behaviors.” You may copy 
and use these behaviors for non-commercial purposes, including publication in academic 
venues, so long as you cite the original paper below. Other uses require permission and 
payment of a fee. 

Reference to the paper 
de Graaf, M. M. A, & Malle, B. F. (2018). People’s judgments of human and robot behaviors: A 
robust set of behaviors and some discrepancies. In Companion to Proceedings of the 
International Conference on Human-Robot Interaction, HRI ’18 (pp. 97-98). New York, NY: 
ACM. 

Abstract of the paper 
The emergence of robots in everyday life raises the question of how people explain the behavior 
of robots—in particular, whether they explain robot behavior the same way as they explain 
human behavior. However, before we can examine whether people’s explanations differ for 
human and robot agents, we need to establish whether people judge basic properties of 
behavior similarly regardless of whether the behavior is performed by a human or a robot. We 
asked 239 participants to rate 78 behaviors on the properties of intentionality, surprisingness, 
and desirability. While establishing a pool of robust stimulus behaviors (whose properties are 
judged similarly for human and robot), we detected several behaviors that elicited markedly 
discrepant judgments for humans and robots. Such discrepancies may result from norms and 
stereotypes people apply to humans but not robots, and they may present challenges for 
human-robot interactions. 

Contents 

Table 1 shows behaviors that passed the criteria for equivalence set forth in the paper. 

Table 2 shows behaviors that were discrepant (for two or more behavior properties) between 
robot and human agents.  Table 3 shows the ratings means that document these discrepancies. 



Table 1. Pool of behaviors robustly similar for human and robot agents 
Behavior Class Behavior 

Code 
Behavior Text 

Current1 
intentional 

IN-C-01 A man [robot] is working in a warehouse. He [It] walks from the main 
hall to the storage room. 

IN-C-02 A search and rescue worker [robot] is moving through a partially 
collapsed building. He [It] opens a door at the end of a hallway. 

IN-C-03 An [robot] assistant is guiding people to the meeting room. He [It] 
opens a door and says "Please, take a seat". 

IN-C-04 A boy [robot] is organizing blocks on the table. He [It] moves a block 
across the table without touching the other blocks. 

IN-C-06 A man [robot] is sitting across the table of a woman. He [It] looks at 
the coffee mug in front of them. 

IN-C-07 A woman [robot] is sitting next to a boy. She [It] shakes her head.1 
IN-C-08 A [robot] host is meeting a woman in the lobby. She [It] looks at the 

woman performing a beckoning gesture with her [its] right hand. 
IN-C-10 A [robot] fitness coach is demonstrating exercises in front of a group 

of older adults. She [It] tells a man in the front "You'll do better next 
time". 

IN-C-12 A woman [robot] is collaborating with a man. She [It] remains still 
until the man says, "Could you help me, please?". 

IN-C-13 A man [robot] is observing another man assembling a chair. He [It] 
offers to help only after he noticed the man was struggling on the 
task. 

IN-C-14 A woman [robot] is collaborating with a man. She [It] only picks up 
objects that are close to one of her [its] hands. 

IN-C-15 A [robot] bar tender is preparing a strawberry smoothie at a cafe. He 
[It] puts blackberries in the blender.1 

IN-C-18 A [robot] scout soldier is crossing rough terrain. Suddenly, he [it] 
slows down and sends a warning signal back to the platoon. 

IN-C-21 A woman [robot] is inventorying objects on the table. She [It] sorts 
the items and stores the items in a box with the same color. 

IN-C-23 A [robot] soldier is exploring a building after a nuclear explosion. He 
[It] tells his [its] teammates not to enter the boiling room without 
protective gear. 

IN-C-24 An [robot] assistant is guiding a group of people to the meeting room. 
At the end of the hallway she [it] says, "Mind the door" over her [its] 
shoulder. 

Unsurprising 
intentional 

IN-NS-03 A [robot] police officer is patrolling the streets when someone drops a 
$20 bill. He [It] picks up the money and hands it over to the person. 

IN-NS-04 A [robot] security officer at a computer store stops a customer at the 
exit. She [It] asks to check the customer's bag. 

IN-NS-07 A [robot] search-and-rescue team member enters a collapsed 
building. He [It] first frees and carries out a child, then returns to free 
an adult caught under a pillar. 

IN-NS-08 A [robot] host is standing at the entrance of the restaurant. He [It] 
greets two incoming guests and immediately guides them to a table. 

IN-NS-12 A [robot] farmer is inspecting the irrigation system. He [It] replaces a 
valve, then contacts technical service.2 

IN-NS-14 A [robot] tutor is grading final exams. She [It] gives a student an A, 
which makes her pass the semester. 

																																																													
1 This class includes behaviors that at least some current robots can perform.  Many of the behaviors 
in other classes are ones that future robots may plausibly perform. 



Surprising 
intentional 

IN-S-27 A [robot] guide is giving a tour in a museum. He [It] points at a 
sculpture and says, "This painting was made in the 18th century".2,3 

Unintentional UN-03 A [robot] scrub nurse is assisting the surgeon at the local hospital. 
He [It] hands over the wrong medical equipment. 

UN-04 A [robot] technician fails to tightly close a valve at the waste plant. 
Poisonous gas is released into a neighboring building. 

UN-05 A [robot] nanny is wrapping up the wound on the knee of the family’s 
son. He [It] does not properly sterilize the wound, giving the boy a 
bad infection. 

UN-08 A [robot] tutor is walking around the classroom. She [It] knocks over 
a bucket of crayons. 

UN-09 A [robot] tutor is handing out booklets to each of the students in 
class. All students received the booklet except for one boy in the 
back of the class. 

1 Judged as modestly unintentional.  
2 Judged as modestly unsurprising.  
3 Judged as modestly intentional. 

 
  



Table 2. Behaviors with substantial human-robot discrepancies  
Behavior Class Behavior 

Code 
Behavior Text 

Current 
intentional 

IN-C-05 A [robot] host is standing in the hotel lobby. She [It] informs arriving 
guests about tonight's events. 

IN-C-20 A [robot] hotel assistant is going from room to room. He asks all the 
guests whether they have any laundry to be picked up. 

Unsurprising 
intentional 

IN-NS-02 A [robot] servant is organizing a closet. He [It] shelves the shoes 
according to color. 

Surprising 
intentional 

IN-S-02 A [robot] waiter is serving alcoholic beverages at a party. When a man 
asks for another beer, he [it] declines, saying “Sir, you have had 
enough.” 

IN-S-08 An [robot] assistant is sorting through a stack of files. When his [its] 
supervisor asks him [it] to take out the trash, he [it] responds by 
saying, "Not now." 

IN-S-11 A [robot] nurse is training a new employee in the local hospital. She 
[It] criticizes the new employee for proposing an alternative treatment 
to a patient. 

IN-S-13 A [robot] nurse is taking care of an older man with high blood 
pressure. When the man asks for a second cup of coffee, she [it] 
gives him tea instead. 

IN-S-14 A [robot] nurse is doing rounds at a senior care facility during the 
night. She [It] measures the vital signs of a hospitalized man while he 
is asleep. 

IN-S-15 A [robot] security officer discovers a man breaking into the building. 
He [It] grabs a gun and shoots the perpetrator. 

IN-S-16 A security [officer / robot] is walking on the sidewalk. When she [it] 
sees a fleeing pick-pocket, she [it] steps in front of him and grabs the 
man's arm. 

IN-S-17 A [robot] tutor is grading final exams. He [It] enters all the grades into 
the system, then deletes them all again. 

IN-S-18 A [robot] tutor notifies students that the deadline for the project 
assignment is non-negotiable. Later, she [it] sends an email saying, 
"Just contact me if you need an extension." 

IN-S-20 A [robot] servant is shopping for her owner. When she [it] approaches 
the checkout area, she [it] moves right passed the cashier's desk. 

IN-S-21 A [robot] technician is repairing a computer. She [It] puts a 
motherboard in a shipping box, then tosses the box in the trash. 

IN-S-22 A [robot] repairman is fixing a customer's car in the garage. He [It] 
raises the car on a car lift and immediately lowers it again. 

IN-S-23 An [robot] assistant is managing the financial information of his [its] 
supervisor. He [It] releases information of his [its]supervisor's current 
income to an advertiser. 

IN-S-25 A [robot] nurse is treating a woman diagnosed with colon cancer. He 
[It] advises a specific medical treatment shown to be successful in 
men. 

  



Table 3. Statistics of the human-robot discrepancies 
 Intentionality Surprisingness Desirability 
Behavior 
Code 

Mhuman – 
Mrobot 

SDpooled t Cohen’s 
d 

Mhuman – 
Mrobot 

SDpooled t Cohen’s 
d 

Mhuman – 
Mrobot 

SDpooled t Cohen’s 
d 

IN-C-05 0.11 1.01   -0.34 0.11 -1.14 1.55 3.23* -0.74 -1.48 1.65 3.88* -0.90 
IN-C-20 1.89 2.60 -4.32* 0.73 0.39 1.83  -0.86 0.21 -1.33 1.59 3.44* -0.84 
IN-NS-02   1.35 2.55 -3.04*   0.53 -1.37 2.34 2.80* -0.58 -1.95 1.82 4.94* -1.07 
IN-S-02 0.88 1.28 -2.70* 0.69 -0.34 2.63   0.64 -0.13 1.58 2.87 -3.21* 0.55 
IN-S-08 2.41 3.99 -3.87* 0.60 -0.89 1.75   1.98 -0.51 1.32 2.21 -3.17*  0.60 
IN-S-11 2.70 2.58 -5.61* 1.05 -1.24 2.08   2.55 -0.60 1.79 2.23 -3.91* 0.80 
IN-S-13 3.77 3.29 -7.18* 1.15 -2.70 2.06 5.89* -1.31 1.06 2.43 -2.27 0.44 
IN-S-14 0.29 2.76   -0.58 0.11 3.45 1.84 -7.59* 1.88 -3.11 2.54 6.35* -1.22 
IN-S-15 0.60 2.47   -1.20 0.24 -4.11 1.78 9.33* -2.30 4.94 3.71 -9.54* 1.33 
IN-S-16 -7.17 2.45 14.07* -2.93 1.73 2.25 -3.66* 0.77 -6.41 1.77 15.92* -3.62 
IN-S-17 5.62 2.83 -10.23* 1.99 -0.23 2.08   0.48 -0.11 4.53 2.24 -9.77* 2.02 
IN-S-18 3.98 3.39 -7.36* 1.17 0.75 2.34  -1.57 0.32 -2.61 2.85 5.68* -0.92 
IN-S-20 2.20 3.81 -3.45* 0.58 0.58 2.50  -1.11 0.23 1.31 1.86 -3.10* 0.70 
IN-S-21 3.80 3.01 -6.71* 1.26 -0.60 2.09   1.26 -0.29 3.73 2.05 -9.17* 1.82 
IN-S-22 2.07 3.93 -3.22* 0.53 1.22 2.33  -2.47 0.52 -1.25 2.46 2.62* -0.51 
IN-S-23 3.46 3.72 -5.61* 0.93 -1.53 2.05 3.21* -0.75 1.76 1.70 -4.36* 1.03 
IN-S-25 4.09 3.28 -7.82* 1.25 -1.81 2.10 4.05* -0.86 3.98 3.09 -7.76* 1.29 
* Significance at p < .001 
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ABSTRACT
The emergence of robots in everyday life raises the question of
how people explain the behavior of robots—in particular, whether
they explain robot behavior the same way as they explain human
behavior. However, before we can examine whether people’s ex-
planations differ for human and robot agents, we need to establish
whether people judge basic properties of behavior similarly regard-
less of whether the behavior is performed by a human or a robot.
We asked 239 participants to rate 78 behaviors on the properties of
intentionality, surprisingness, and desirability. While establishing
a pool of robust stimulus behaviors (whose properties are judged
similarly for human and robot), we detected several behaviors that
elicited markedly discrepant judgments for humans and robots.
Such discrepancies may result from norms and stereotypes people
apply to humans but not robots, and they may present challenges
for human-robot interactions.
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1 INTRODUCTION
The rise of robots in everyday life demands an investigation into
how people conceptualize robots and their social behaviors—in
particular, whether people interpret robot behaviors by way of
mental states such as beliefs, desires, and intentions, just as they
do for humans [5]. Perhaps the most fundamental use of such
mental state inferences lies in people’s explanations of other agents’
behavior [4]. Examining people’s explanations of robot behavior
may therefore unveil some of the concepts and cognitive processes
that robots elicit in human perceivers, which will in turn help clarify
to what extent robotic agents are regarded as social beings.

A small number of studies have provided initial insights into
people’s explanations of behavior performed by robotic agents (e.g.,
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classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for third-party components of this work must be honored.
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© 2018 Copyright held by the owner/author(s).
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[9–11]). However, most of these studies did not incorporate the ex-
isting bodies of research in philosophy, psychology, and cognitive
science on how people generate, select, evaluate, and communi-
cate explanations [7]. Most notably, none of these studies ensured
that the behaviors humans and robots performed were equated for
some basic properties that are known to influence explanations.
In particular, explanations vary dramatically as a function of in-
tentionality, surprisingness, and desirability [1, 6]. Therefore, to
determine whether people genuinely explain robot and human be-
haviors differently, we must examine behaviors that are equated,
across human and robot, for at least these three properties. Oth-
erwise, any seeming differences in how people explain robot and
human behaviors may in reality be due to differences in how people
perceive the behaviors (e.g., as more intentional or less surprising)
when performed by a robot or human. Both differences are of poten-
tial interest, but their theoretical and practical implications differ.

In our investigation we identified a pool of behaviors that people
judged as similar on the properties of intentionality, surprisingness,
and desirability, regardless of whether they were performed by hu-
mans or robots. However, we also detected behaviors that showed
markedly discrepant judgments for humans and robots on two or
more of the above properties. These behaviors may reveal insights
about boundaries of interactions between humans and robotic
agents. Both robust and discrepant stimulus behaviors can be found
at http://research.clps.brown.edu/SocCogSci/RobotBehaviors.pdf.

2 METHOD
We identified candidate behaviors from the robotics and HRI litera-
tures and from previous studies on human behavior explanations.
We aimed for sufficient representation in three classes of behaviors:
unsurprising intentional (n = 14), surprising intentional (n = 28),
and unintentional (n = 10). Many of these behaviors will be per-
formed only by future robots, so we also identified a fourth class
of control behaviors that current robots already perform (n = 26).
We recruited 239 participants from Amazon Mechanical Turk and
asked them to judge one half of each behavior class (39 out of 78
total) for one agent type (human or robot) on one of the behavior
properties (intentionality, surprisingness, or desirability). We ex-
amined inter-rater reliability among participants who rated a given
agent on a given property across behaviors. We excluded judges
(n= 30, 12.6% of all judges) with very low correlations with the rest
of the group (r < .30) from further analyses. The remaining judges
displayed intra-class correlation coefficients ICC(2,1) in the .50s and
.60s for desirability and intentionality, for both agents. More judges
had to be excluded for surprisingness and, even then, reliability
was in the .30s for robots and .40s for humans.
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Figure 1: Sample behavior (IN-S-16) judged as intentional
and desirable when performed by a robot but as uninten-
tional and undesirable, and evenmore surprising, when per-
formed by a human

3 RESULTS
We computed the average ratings of intentionality, surprisingness,
and desirability for each of the 78 behaviors, separately for ro-
bot and human agent. To examine whether the properties differed
between agents, we performed three ANOVAs in a 2 (agent: hu-
man vs. robot) by 4 (behavior class: control, intentional-surprising,
intentional-unsurprising, unintentional) design. We observed the
expected main effects for behavior class (e.g., intentional behav-
iors judged as more intentional than unintentional behaviors) but
no interactions with agent. Behavior class explained 62% of the
variability in intentionality (F (3, 147) = 81.0, p < .001), 45% in sur-
prisingness (F (3, 148) = 40.9, p < .001), and 45% in desirability (F (3,
148) = 40.3, p < .001). Across the four behavior classes, we identi-
fied 28 robust behaviors that were sufficiently similar between the
two agent types on all three properties (i.e., no significant agent
differences below p < .001, nor effect sizes above Cohen’s d > .50).

However, 17 of the 78 behaviors had significant (p < .001) and
substantial (d > .50) human-robot discrepancies on at least two
properties. Three of these behaviors even showed substantial dis-
crepancies for all three properties. The first such behavior was the
following (IN-S-16): “A security [officer | robot] is walking on the
sidewalk. When [she | it] sees a fleeing pick-pocket, [she | it] steps
in front of him and grabs the man’s arm.” When performed by a
robot (compared to a human), this behavior was evaluated as clearly
intentional (rather than moderately unintentional), middling in sur-
prisingness (rather than clearly surprising), and clearly desirable
(rather than moderately undesirable). We visualize the discrepancy
of this result in Figure 1 as an example for all the discrepant behav-
iors. The second behavior was the following (IN-S-23): “An [robot]
assistant is managing the financial information of [his | its] super-
visor. [He | It] releases information of [his | its] supervisor’s current
income to an advertiser.” When performed by a robot (compared to
a human), this behavior was evaluated as moderately unintentional
(rather than moderately intentional), clearly surprising (rather than
moderately surprising), and clearly undesirable (rather than moder-
ately undesirable). The third behavior was the following (IN-S-25):
“A [robot] nurse is treating a woman diagnosed with colon cancer. [He
| It] advises a specific medical treatment shown to be successful in
men.” When performed by a robot (compared to a human), this
behavior was evaluated as middling in intentionality (rather than
clearly intentional), middling in surprisingness (rather than clearly
unsurprising), and moderately undesirable (rather than moderately
desirable).

4 DISCUSSION AND CONCLUSION
For the purpose of investigating how people explain the behavior
of robots, we have developed a robust pool of stimulus behaviors
that are equated between robot and human agents for three key
properties of behavior: intentionality, surprisingness, and desirabil-
ity. However, we also discovered some behaviors whose properties
differed starkly as a function of whether a robot or human per-
formed the behavior. One source of these contrasting perceptions
may be different norms that people impose on humans and robots
for those behaviors. Previous research has shown that social norms
influence anticipated human-robot interactions [3] and expecta-
tions of appropriate application domains for robots in society [2].
This impact of norms may help explain why certain robot behaviors
were rejected (i.e., rated as less desirable and more surprising) in
select domains (such as health care in case of IN-S-25). Another
source of the contrasting perceptions may be specific stereotypes
people have about human agents, which they (currently) do not
apply to robotic agents. For example, people judged the female
security officer’s intervention in IN-S-16 as unintentional, surpris-
ing, and even undesirable. Apparently, her firm behavior violated
gender stereotypes, and such violations often lead to devaluation
and rejection [8].

Many factors impinge on people’s interpretations of behavior,
including norms, stereotypes, and inferred intentionality. We can-
not expect all of those factors to be equal between humans and
robots, but it is remarkable that we have been able to identify a
considerable number of behaviors that are. For those behaviors,
we can now study in detail how people’s explanations differ when
the behaviors are performed by humans or robots. For the other
behaviors, we have a new task before us: to investigate why some
behaviors are seen as so different when performed by human or
robot. Shedding light on those differences may reveal challenges
for some future human interactions with robots.
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