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ABSTRACT

Joint storytelling is a common parent-child activity and brings
multiple benefits such as improved language learning for children. Most existing storytelling robots offer rigid interaction
with children and do not contribute to children’s stories. In
this paper, we envision a robot that collaborates with a child
to create oral stories in a highly interactive manner. We performed a Wizard-of-Oz feasibility study, which involved 78
children between 4 and 10 years old, to compare two collaboration strategies: (1) inserting new story content and relating
it to the existing story and (2) inserting content without relating it to the existing story. We hypothesize the first strategy
can foster true collaboration and create rapport, whereas the
second is a safe strategy when the robot cannot understand
the story. We observed that, although the first strategy creates heavier cognitive load, it was as enjoyable as the second.
We also observed some indications that the first strategy may
mitigate the difficulties in story creation for young children
under the age of 7 and encourage children to speak more. This
study suggests that a mixture strategy is feasible for robots in
collaborative storytelling, providing sufficient cognitive challenge while concealing its shortcomings on natural language
understanding.
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INTRODUCTION

Storytelling is one of the most common parent-child activities.
Modern research finds that it offers substantial benefits to the
child, including broadened vocabulary, increased complexity
of produced sentences, better narrative comprehension, and
accelerated cognitive development [6, 19, 21]. In addition to
exposure to new words, conversational storytelling provides an
exercise for using language to express concrete meaning with
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social feedback, which facilitates the acquisition of early literacy [9], which in turn is predictive of later academic success
[12]. This fits into the broad pedagogical argument that early
intervention at preschool ages can be immensely rewarding
[16, 11].
Parents and guardians may not always have the time or energy to engage their children in joint storytelling, despite their
best intentions. Recently, interactive, virtual, robotic, and toy
characters have emerged as viable play-pals for children [20,
29, 27]. A mixed-initiative storytelling task involves a computational character constructing one or more stories together
with a child [3, 24]. Given the benefits of joint storytelling, incorporating storytelling capabilities into interactive characters
can bring pedagogical benefits and improve the utility of these
characters.
However, traditional storytelling robots or virtual characters
interact with children in a rigid and sparse way (e.g., [3, 27]).
The robot usually makes little contribution during the child’s
story and waits for the child to completely stop before telling
its own story. In contrast, storytelling activities between children and parents or peers tend to contain more interruptions,
questions, affirmation, backchanneling behaviors, negotiation
over the story content, and so on.
In this paper, we envision a robot capable of performing collaborative storytelling with natural, fluid and fine-grained interaction. For example, when the child experiences difficulty
in continuing the story, the robot may encourage further storytelling with questions (e.g., “What happens next?” or “Now
your hero has come to a forest. What if a tiger suddenly appears?”), backchanneling, and other social responses, which
are known to improve robot-child interaction [5] and argued
to be essential for certain types of language learning [15].
Thus, our design goal is to encourage children to tell their
own stories by establishing rapport, maintaining engagement,
and offering scaffolding, so as to create an experience more
entertaining and more engaging than traditional storytelling
robots.
Nevertheless, the vision of a collaborative storytelling robot
is limited by the current capabilities of artificial intelligence
(AI). Despite recent progress, AI remains imperfect in recognizing children’s speech and understanding the semantics of
natural language. Imperfect speech recognition and natural
language understanding imply that the robot may not respond
to children in a semantically coherent manner. With these
impeding factors, it remains an open question whether fluid

