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Autonomous robots are increasingly placed in contexts that require them to interact with groups of people
rather than just a single individual. Interactions with groups of people introduce nuanced challenges for
robots, since robots’ actions influence both individual group members and complex group dynamics. We
review the unique roles robots can play in groups, finding that small changes in their nonverbal behavior and
personality impacts group behavior and, by extension, influences ongoing interpersonal interactions.

CCS Concepts: • General and reference → Surveys and overviews; • Human-centered computing →
User studies; Interaction design theory, concepts and paradigms; • Computer systems organization →
Robotics.
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1 INTRODUCTION
Catalyzed by the adoption of robots in manufacturing during the 1970s and 80s, questions quickly
followed regarding how robots might impact group practices, productivity, and even social dynamics.
Despite the rapid increase of robots in the workplace and a couple of early examinations [8, 9],
suggesting both advantages (reduced fatigue) and disadvantages for workers (increased human
downtime, reduced face-to-face time with coworkers), research exploring a robot’s impact on
people largely focused on dyadic interactions (i.e. one robot interaction with one human [54, 58,
65, 98, 147, 172]). It was not until decades later that research in human-robot interaction began
expanding from a primarily one-to-one, level to consider a robot’s influence at the group level (e.g.,
groups, teams, workplaces, organizations, families, classrooms [67]). Despite the recent growth
in research investigating the influence of robots within groups of people (see Figure 1 for some
descriptive examples), our overall understanding of what happens when robots are placed within
groups or teams of people is highly limited. Developing such understanding is essential for the
field of computer-supported collaborative work (CSCW) since almost all work involves groups
or teams to some degree [93], the performance of which is highly dependent on group dynamics
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Fig. 1. Descriptive examples of robots interacting with human groups: (a) a Furhat robot completing a sorting
task with two people in a museum [161], (b) two EMYS robots and two people playing a card game in a
lab setting [31], (c) a Robovie robot guiding people in a shopping mall [154], and (d) a Nao robot playing a
collaborative game with three people in a lab setting [164].

(e.g., [64, 80, 192]). Without a detailed understanding about how robots influence the dynamics,
development, and outcomes of groups, efforts to develop robots that effectively support groups and
teams are likely to plateau.

When we use the term groups, we refer to “two or more individuals who are connected by and
within social relationships” [47]. We explicitly include dyads (two people) when we refer to groups
[191], but acknowledge that there is disagreement about that categorization (e.g., [123]). We use
the terms team, work-group, and task-group interchangeably to refer to those groups that 1) share
one or more common goal(s), 2) are interdependent in their tasks, and 3) interact socially [27, 93].
It is also important to note that when we refer to groups and teams in the context of this paper, we
refer to groups and teams of people and do not necessarily assume the robot to be a constituent
member of the group. Our interest is primarily in understanding the impact robots have on groups
and teams of people.

Groups exhibit unique emergent properties that cannot be fully understood bymerely aggregating
the behavior and characteristics of individuals [47, 106, 159, 192]. For example, research has shown
that the collective intelligence of groups is independent of the intelligence of the individuals
that constitute the group and instead dependent on a group’s emergent social processes [192].
Some of these emergent social processes include interpersonal dynamics, organizational level
factors, and group processes for successful interaction (e.g., conflict management, establishment of
group norms, maintaince of shared mental models, development of transactive memory systems)
[19, 27, 105, 190, 194, 195]. Groups also exert influence over group members as they shape decision
making [10, 151] and form social identities [170]. Transitioning from dyadic interactions (one robot
one person) to interactions with groups (one or multiple robots with two or more people) constitutes
a fundamental change in complexity that is neither captured by current theory in human-robot
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