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ABSTRACT
Human-robot interaction (HRI) can suffer from breakdowns that are
often regarded as “failures” by roboticists. Here, however, we argue
that such breakdowns can be sometimes perceived as a type of defiance that signals more socially intelligent behavior rather than less,
depending on the culture and linguistic environment within which
they occur. We present recent research evidence supporting this
viewpoint, based on HRI experiments comparing English speakers and Korean speakers. Counterintuitively, occasional culturallyappropriate forms of disobedience may in fact be a desirable design
feature for social robots in the future.
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INTRODUCTION

An idea gaining broader attention recently is the concept of social
interaction breakdown during human-robot interaction (HRI) studies. Within the HRI field, these breakdowns are often regarded as
“failures” [2, 17]. While on the surface that may be true in principle, there is a growing body of HRI research that focuses on
cross-cultural robotics, with the aim of conducting the exact same
experiment in multiple geographic locations as well as multiple languages/cultures [3, 29, 30]. This involves both physically embodied
robots as well as virtual avatars. Results from that research have led
us to an interesting notion, that some breakdowns may not be
regarded as failures at all in certain cultural environments,
but rather may be perceived as more intelligent behavior
in the form of occasional defiance of existing social norms.
Moreover, what may be viewed as “normal” behavior in one cultural
environment may be seen as “defiant” in another [8]. In that sense,
such perceived disobedience may in fact create an opportunity to
design more effective social robots.
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A good example of this is a comparison between East Asian
and Western cultures, for which there is significant existing research [20]. In particular, what constitutes appropriate robot/agent
behavior in those environments is defined by several dimensions:
high-context vs. low-context cultures, communal vs. individualistic
cultures, Confucian power hierarchies vs. Western power hierarchies, etc. [4, 23, 29]. A broad review of such existing research can
be found in Lim et al. 2021 [24].
Such cultural differences are also embedded into our spoken
languages, otherwise known as linguistic relativity [12, 14]. The
basic argument is that the language we speak affects our habitual
behaviors and worldview [7], much like a lens warps visual perception. In bilingual speakers, this can constitute cognitive differences
depending on the language they are actively speaking in [21]. This
lens metaphor extends to expectations, e.g. the right amount of
gaze or verbal backchannel depends on (culturally different) roles
and hierarchies [19]. If associated behavior does not meet the expectation, it can irritate a dialogue partner so much that it requires
explicit clarification, disrupting the flow of communication [13].
This, however, is culturally dependent, e.g. a strong indicator of a
breakdown in some Western cultures, silence, can represent a very
appropriate contribution to dialogue in high-context cultures [9].
Below we present a brief summary of some recently completed
research related to these topics and this workshop on rebellion and
disobedience in AI [11, 25]. We then discuss our perspectives on
how research around cross-cultural robotics can contribute to the
broader discussion of intelligent disobedience and its applications
within the HRI field.
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METHODS

Our own research lends further evidence to this position. In particular, one of our recently concluded studies focuses on the concept
of Social Inhibition of Return (social IOR), which is based on IOR
models from various human sensory functions such as vision [26].
The basic idea here is that there are mechanisms in the brains of
naturally intelligent organisms (including humans) that inhibit us
from repeating the same behavior in a short period of time (e.g. 2-3
seconds) in order to maximize task efficiency (e.g. during visual “information foraging”) [18]. A failure in these mechanisms is thought
to play a role in human mental illness, such as obsessive-compulsive
disorder. These mechanisms are also important to produce fluid
natural behavior, rather than repetitive “robot-like behavior” in humans [26]. In an HRI context, the removal of social IOR causes the
agent to engage in repetitive speech behaviors as well as increase
the chance of “talking over” the human interactor. Such behavior
theoretically could be seen as defying typical social norms,

or perhaps even “aggressive” social behavior by the agent,
rather than trying to engage the human on their terms (as is the
typical approach in HRI). We posit that such defiance may affect
perceived disobedience of the robot by the human, as defined in
Section 1.
In the recent study, we experimented with social IOR, by having
a virtual avatar play a social survival video game called “Don’t
Starve Together” with a human player. The agent was capable of
autonomous speech interactions during gameplay (i.e. Social AI ),
which was developed specifically for cooperative game paradigms
during previous studies [5]. This specific Social AI was capable
of hundreds of different speech utterances covering 46 different
utterance categories, each related to a particular game situation
(e.g. collecting resources, fighting monsters, deciding where to go
next) organized as a hierarchy with several levels. Those speech
utterances were both self-generated based on internal logic of the
Social AI, as well as responses to human player speech via automatic
speech recognition (ASR). The speech responses were similar in
both English and Korean (i.e. the robot was bilingual, in essence).

Figure 1: Gameplay example during the experiment (human
vs avatar)
In order to implement the social IOR in our case, we utilized the
top-level utterance categories from the speech hierarchy (6 total)
so that the Social AI maintained an internal array to keep track of
recently spoken categories, with a “counter” that counted down
a certain number of seconds during which any further utterances
within that same category were suppressed (though the AI could
still make utterances from other categories). This counter was set
to 3 seconds, based on prior research on social IOR in humans [26].
The study described here involved a control condition, including
the social IOR, and an experimental condition where the social IOR
was turned off. The total sample size was 32 participants (16 in each
condition), with 16 Korean speakers and 16 English speakers split
into each condition. Participants played the game with the virtual
avatar for 30 minutes total (see Figure 1). To evaluate the effects, we
utilized two common standardized scales: Godspeed scale [1] for
measuring perceptions of a robot/agent and the Networked Minds
instrument [6] for measuring social presence [27].
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RESULTS

Our initial hypothesis was that social IOR would enhance human
perception of the interaction with the virtual avatar agent. However,

results suggest the effect may be dependent on the language of the
speaker. While there was minimal change in the total social presence
values as per the Networked Minds instrument in Korean speakers
without social IOR vs with (0.80 vs 0.85), there was a significant
effect in English speakers (0.91 vs. 0.37). This was largely due to
increases in both attentional engagement (the feeling that when
I pay attention to something, the agent does too) and emotional
contagion (the feeling that when I feel something, the agent feels
that way too) in English speakers. Conversely, Korean speakers
appeared to have either no change or a slight reduction in those
dimensions when social IOR was removed.
Likewise, the Godspeed scores were notably increased on average
for English speakers (3.51 vs. 3.06) but not the Korean speakers (3.24
vs. 3.29). In short, whether removing social IOR seems to make the
agent more engaging, but less likeable, appears to be dependent on
the language of the speaker. We discuss the design implications of
this for socially interactive agents further in the next section.
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DISCUSSION

Social interaction is a notoriously amorphous domain, where it is
not always clear how to define the “goals” an agent should pursue
[28] and determining the outcome of such goals may be subjective
in nature [15]. That leads to challenges with planning for agent behavior, as well as rational decision-making for AI systems in social
situations. We contend here that culturally-appropriate defiance of
social norms can counterintuitively help create autonomous agents
and robots that are perceived as more socially intelligent.
This is in line with suggestions from previous research [11, 25],
though perhaps more similar to the latter’s “intelligent disobedience” approach than the former. In our case, disobedience is not
triggered by any specific factors but rather is a design consideration
for creating more seemingly intelligent behavior (similar to [16]).
Indeed, a lack of such occasional disobedience may also explain past results in cross-cultural robotics, which indicate that
cultural homophily (e.g. agents adapted to a specific set of cultural
attributes) alone does not necessarily correspond to higher ratings
of a robot by humans [24]. In certain cultural settings, sporadic
purposeful “failures” may actually be a desirable design feature.
Much previous research in HRI has argued for “culturally-robust”
or “culturally-aware” systems (including our own), where robots
are designed specifically to create adaptable behaviors that match
the value system of the local human culture [10, 22, 24, 29]. While
that is certainly one approach for value alignment in social robots,
here we take the position that it may be necessary to create different models (machine learning or otherwise) of robot behavior
specifically for different cultures, taking into account differential
responses to perceived disobedience in the robot by human interactors. This topic of perceived disobedience towards better social
intelligence is an area of rich potential, as there are many ways
to violate social norms, which can be dependent on both behavior
(speech, facial expressions, gesture) as well as robotic form factor.
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