IMAGE CREDITS: (LEFT) DIETER HAWLAN/ADOBE STOCK ID: 49977476. (RIGHT) TEROVESALAINEN/ADOBE STOCK ID: 275606321.

SCIENCE ROBOTICS | FOCUS

HUMAN-ROBOT INTERACTION

Do we really want Al to be human-like?

Tom Ziemke* and Sam Thellman

Behavioral variability can be used to make robots more human-like, but we propose that it may be wiser to make

them less so.

Research in Al has a long tradition of mak-
ing human-like behavior its goal and mea-
suring stick. The key idea behind the Turing
test (1) was that complex questions regard-
ing the possibility of thought and intelli-
gence in machines could be operationalized
by testing whether people could tell if they
are communicating with another person or
a machine—in Turing’s original version of
the test interaction was reduced to text
messages. Early definitions of AI often
followed Turing’s general strategy. Herbert
Simon, for example, one of the founding
fathers of Al, stated: “We call programs
intelligent if they exhibit behaviors that would
be regarded intelligent if they were exhibited
by human beings” (2). In a similar vein,
Rich (3) defined AI as “the study of how to
make computers do things at which, at the
moment, people are better.” Although, by
now, computers are better than people at
many things, the idea of human-likeness
as a gold standard nevertheless is still a
strong influence. Writing in Science Robotics,
Ciardo et al. (4) show that a robot equipped
with human-like behavioral variability passes
a nonverbal version of the Turing test,
which they argue “blurs the distinction
between a human and a machine.” Their re-
search makes a valuable contribution to our
scientific understanding of human social
cognition in general and the ascription of
humanness to artifacts in particular. In this
Focus, however, we wish to make the point
that human-likeness is not necessarily a
desirable target for the development of Al
and robotic technologies.

The first thing to note is that, although in
the days of early Al research, the Turing test
was little more than a thought experiment,
by now, several versions of the test have
been developed and tested empirically.
Notably, several researchers have developed
nonverbal versions of the Turing test, in
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which people observe or interact with some
robotic system. Stanton et al. (5), for exam-
ple, tested whether people could distinguish
the driving behavior of automated vehicles
from that of human drivers. The test devel-
oped by Ciardo and colleagues involves an
interactive task, in which people worked side by
side with a humanoid robot that could either
operate autonomously in a preprogrammed
manner or be operated remotely by a person.
Their experimental results indicate that
participants were sensitive to humanness
and correctly detected the human agent above
chance level (4).

To put this research into context, it should
be noted that variations of the Turing test
can now be encountered in everyday life (6),
as illustrated in Fig. 1. If, for example, as a
pedestrian you see a car approaching the
crosswalk you plan to cross (7), from a dis-
tance you might not be able to tell whether
this is a self-driving car, so you can only judge
based on the car’s behavior. But even if you
see somebody behind the steering wheel, at
this point, you can no longer be sure whether
that person is actively controlling the vehicle
or maybe just monitoring its operation.
Ideally, some would say, you should not even
need to know whether a car is self-driving
or not, because in the long run, automated
cars might be better drivers than people. At
the moment, however, people certainly still
have mixed feelings about trusting automated
vehicles. Another real-world scenario that is
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closer to Turing’s original test arises from
the fact that many companies use chatbots
in their online customer service, where topics
of conversation and interaction modalities are
relatively limited (Fig. 1). In such settings,
chatbots are often more or less indistin-
guishable from humans (8). This raises the
question whether companies should disclose
their chatbots’ nonhuman identity, which
often leads to negative consumer reactions,
such as reduced trust.

As these examples illustrate, while from
an engineering perspective human-like be-
havior might be an impressive achievement,
human-machine indistinguishability raises
obvious psychological, ethical, and legal
questions. On the one hand, it can of course
be argued that people interacting with such
systems must be informed of the nature of what
they are interacting with, to avoid decep-
tion (9). In the case of chatbots, for example,
the state of California has had a chatbot
disclosure law since 2018, which makes
explicit disclosure a strict requirement. On
the other hand, there are less clear-cut cases
than chatbot versus human customer service.
When it comes to automated driving, for ex-
ample, interactions between a self-driving
car and other road users do not have equally
clear start and end points, they are typically
not one-to-one, and they have certain real-
time constraints. Hence, the question is ex-
actly what should be communicated when and
how, regarding a self-driving car’s identity

Fig. 1. Real-world variations of the Turing test. Left: Pedestrians encountering a car at a crosswalk may not be
sure to what degree it is automated. Right: A person interacting with online customer service through text
messages may not have a clear picture of who or what they are interacting with.
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and capacities. Moreover, fully automated
vehicles are probably still a couple of decades
away; therefore, mixed traffic and varying
levels of partial automation are likely to be
a reality for the foreseeable future. There is
much research on what external interfaces
automated vehicles might need to commu-
nicate with people. However, relatively little
is known about how much complexity differ-
ent types of vulnerable road users (includ-
ing children, people with disabilities, etc.)
are actually able—and willing—to deal with.
Hence, the general rule of thumb formulated
above, that “people interacting with such sys-
tems must be informed of the nature of what
they are interacting with,” might only be pos-
sible to follow in the more clear-cut cases.
This ambivalence is also reflected in discus-
sions of social robotics research: Given the
human tendency to anthropomorphize and
attribute human-like mental states (10), many
researchers aim to make robots more human-
like in appearance and behavior so that
they can be interacted with in more or less
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human-like ways. However, others would
argue that robots should be easily recog-
nizable as machines to avoid overly anthro-
pomorphic attributions and unrealistic
expectations (7, 9, 10).

In sum, as Ciardo and colleagues (4)
point out, their work provides indications for
robot design that aims at endowing robots
with behavior that can be perceived by users
as human-like. But, as we have argued here,
it might in fact be wiser to instead use these
findings to make robots less human-like.
Whereas in the early days of AI, human-
likeness might have been a natural target,
in today’s world where Al is becoming part
of many people’s daily life, we need to at least
think twice about where it really makes sense
to strive for human-like AL
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