
Improving Human-Human Collaboration Between Children
With a Social Robot

Sarah Strohkorb1, Ethan Fukuto2, Natalie Warren1, Charles Taylor1, Bobby Berry1, and Brian Scassellati1

Abstract— Despite the growing body of research in human-
robot collaboration, there has been little focus on how social
robots can support human-to-human teaming. In this paper,
we investigate whether a social robot can improve human-
human collaboration. We conducted a between-subjects study
where pairs of children play a collaborative game with a social
robot. During pauses in the game, the robot either (1) asks the
children questions to better focus the participants on the task
they are working on, (2) asks the children questions that are
targeted at developing and reinforcing the relationship between
the participants, or (3) doesn’t ask any questions. Our results
show that participants who were asked task-focused questions
had higher performance scores in the collaborative game than
the other groups, however, had a lower perception of their
performance than the participants who were asked relationally-
focused questions. We did not find any differences between the
groups in interpersonal cohesiveness. Our findings suggest that
social robots can be used to improve performance measures
and perception of performance in groups of children.

I. INTRODUCTION

Human-robot collaboration is a well-established and ever-
growing field, with a substantial focus on improving the
competency of robots to complete tasks that humans find
beneficial [1], [2]. Robots can now learn tasks from demon-
stration [3], determine when to offer appropriate assistance
[4], and offer personalized tutoring instruction [5]. While
it is necessary to continue improving robots’ proficiency in
performing specific tasks in a teaming environment, it is
also important to enable robots to enhance human-human
collaboration.

Preliminary work in human-robot interaction suggests that
social robots can constructively influence the social dynamics
of a group. Mutlu et al. demonstrated the ability of a social
robot, through gaze, to shape the roles (addressee, bystander,
or overhearer) participants took in a social interaction [6].
Wainer et al. showed that children with autism who play a
cooperative game with a humanoid robot collaborate better
with an adult partner in a subsequent cooperative game [7].
Shimada et al. found that a social robot improved children’s
motivation in a collaborative LEGO-building task, though
it did not significantly improve their actual performance
[8]. Jung et al. showed that robots can positively influence
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Fig. 1. The interactive build-a-rocket game (on a touch-screen monitor)
and the social robot Orion used for data collection.

conflict dynamics by repairing interpersonal violations that
occur between adults during a team-based problem-solving
task [9]. Although this preliminary work gives promising
evidence that social robots can provide social value to human
teams, no research has yet investigated whether robots can
broadly improve children’s overall interpersonal cohesive-
ness as well as task performance in a teaming context.

Prior work in psychology suggests two distinct ap-
proaches of enhancing human-human collaboration: improv-
ing task cohesiveness and improving interpersonal cohe-
siveness. Craig and Kelly describe task cohesiveness as “a
group’s shared commitment, or attraction to the group task or
goal” and interpersonal cohesiveness as “the group members’
attraction to or liking of the group” [10]. In an experiment,
Craig and Kelly instructed groups of three adults to create
a technical drawing after a manipulation of the group cohe-
siveness. Groups given a high task cohesiveness manipulation
created drawings of higher technical quality, whereas groups
with a high interpersonal cohesiveness manipulation had
drawings of higher creativity [10]. These two strategies of
influencing collaboration between humans each achieve a
productive result; however, the results themselves and the
methods of reaching them are noticeably distinct and should
be employed differently depending on the desired outcome.

In this study, we seek to promote the growth and use of
collaborative skills in children by building a robot that pro-
motes collaboration through both strategies outlined above:
improving focus on the task and enhancing interpersonal
cohesiveness. We decided to focus on children between the
ages of 6 and 9 years old because a child’s ability to plan


