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Abstract—To be accepted in our everyday life and to be valuable
interaction partners, robots should be able to display emotional
and empathic behaviors. That is why there has been a great
focus on developing empathy in robots in recent years. However,
there is no consensus on how to measure how much a robot is
considered to be empathic. In this context, we decided to construct
a questionnaire which specifically measures the perception of a
robot’s empathy in human-robot interaction (HRI). Therefore we
conducted pretests to generate items. These were validated by
experts and will be further validated in an experimental setting.
Keywords—Human-Robot Interaction; Social Robots; Perceived
Empathy; Psychometrics.

II. R ELATED W ORK

There are various ways of measuring human-human empathy
in the literature. The Barrett-Lennart Relationship Inventory
(BLRI) [1] is one of the “most widely used client-rated measure
of empathy” [8]. It can also be a self-rated measure of empathic
understanding. An other widely used self-rated measure of
empathic concern and perspective taking is the Interpersonal
Reactivity Index (IRI) [6]. Other questionnaires that measure
the empathy quotient of a person can be found [11], [9].
Perceived empathy in human-human interaction can be
measured with the Accurate Empathy Scale (AES) [15] which
is, as an observer-rated measure, commonly used in context of
I. I NTRODUCTION
therapy with the evaluation of the therapist’s empathy. Other
According to [7], empathy “might have a crucial role in human questionnaires are used to measure perceived empathy [1], [13].
In search of applicable metrics for perceived empathy of
communication” and “might serve as the origin of the motivation
robots
in HRI, we found that in the HRI research community
for altruistic behavior and cooperation”. Empathy—as defined
the
concept
of empathy in robots is measured mostly using
in the cognitive psychology and HRI literature—is “a complex
homemade
questionnaires
and few self reported measures [3],
process whereby one understands and/or shares an entity’s frame
[16]
which
have
not
been
clearly
evaluated in term of validity
of reference, and/or reacts appropriately without having doubts
and
reproducibility.
Frequently,
metrics
for measuring human
about which frame of reference belongs to whom” [4], and an
empathy
were
only
slightly
changed
and applied without
essential component of interaction. Empathic capabilities can be
previous
validation
[12].
Moreover,
these
approaches
come with
separated into two analytic categories: (1) the capabilities that
various
biases,
as
involving
cognitive
abilities
that
robots do
are emotional, with the ability to share the affective experience
not
have
(e.g.,
saying
that
it
is
playing
a
role),
whereas
human
of someone else; (2) the capabilities that are cognitive, with the
empathy
and
robot
empathy
are,
although
with
similarities,
still
ability to represent and understand the mental states of someone
two
different
concepts
that
can
not
be
measured
in
the
same
else and their perspective [4]. Cognitive empathy has many
subcategories, including empathic comprehension and empathic way [4], [12].
To promote the comparability of HRI empathy experiments
response. Empathic comprehension, sometimes called empathic
and
to get results as unbiased as possible, it is necessary to
understanding, describes the ability to become aware of and to
have
standardized and validated methods of measuring the
understand another person’s unique experience and feelings [14].
perceived
empathy of robots [12]. From our literature review,
Empathic response describes how one communicates their
we
conclude
that the HRI research community lacks attempts
attempts at understanding someone else’s frame of reference,
to
find
standardized
metrics for perceived empathy in robots,
including their feelings and motives [2].
and—for that reason—we propose such a metric.
Being empathic seems to be a component of human interaction
which is greatly linked to how positive we are perceived by our
III. G ENERATION OF ITEMS
interlocutor. In order for social robots to accomplish what they
are made for, i.e. to “perform social interactions in a Human-like
The Robot’s Perceived Empathy (RoPE) scale is composed
way” [4], they need to know what humans feel and what their of 16 items divided in two scales: empathic understanding
mental states are, so that they can adapt their behavior [12]. As and empathic response (see Tab. I) with four filler (i.e., catch)
said by [12], there is a need for means to assess how empathic items. The scales are based on the results of a previous pilot
a robot is perceived.
study with an exploratory approach [4]. Items are based on

id
EU1
EU2
EU3
EU4
EU5
EU6
EU7
EU8
id
ER1
ER2
ER3
ER4
ER5
ER6
ER7
ER8
id
FI1
FI2
FI3
FI4

Empathic Understanding subscale items (EU)
The robot appreciates exactly how the things I experience feel to me.
The robot knows me and my needs.
The robot cares about my feelings.
(−) The robot does not understand me.
The robot perceives and accepts my individual characteristics.
The robot usually understands the whole of what I mean.
(−) The robot reacts to my words but does not see the way I feel.
The robot seems to feel bad when I am sad or disappointed.
Empathic Response subscale items (ER)
(−) Whether thoughts or feelings I express are “good” or “bad” makes
no difference to the robot’s actions toward me.
(−) No matter what I tell about myself, the robot acts just the same.
The robot comforts me when I am upset.
The robot encourages me.
The robot praises me when I have done something well.
The robot helps me when I need it.
The robot knows when I want to talk and lets me do so.
(−) The robot‘s response to me is so fixed and automatic that I do not
get through to it.
Filler items (FI)
The way the robot acts feels natural.
The robot knows what it is doing.
The robot is responsible for its actions.
When I interact with the robot, I feel anxious.

Table I
T HE ITEMS COMPOSING THE RO PE SCALE . T O CALCULATE THE SUBSCALES ’
SCORE , SUM THE VALUE OF EACH ITEMS AFTER HAVING MULTIPLIED BY −1
THE VALUE OF THE ITEMS MARKED BY (−).

video will be submitted with a questionnaire to a group. Forms
will be sent twice, several weeks apart, to ensure with a testretest task that the metric is reliable. Reliability, validity and
sensibility of the measure will be tested in various statistical
ways to validate the quality of the French version of the scale.
V. C ONCLUSION
We proposed a new measure of perceived empathy in HRI
and validated the items of the French version with experts from
cognitive sciences and robotics. There are obviously still many
things to do to get to the point of having a valid metric, such
as reliability, sensibility, and generalizability tests. The purpose
of this metric is to improve the reproduciblity, validity, and
comparability of robotic empathy research.
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