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Abstract— Robots are finding increasing application in the
domain of ASD therapy as they provide a number of advantageous properties such as replicability and controllable
expressivity. In this abstract we introduce a role for touchscreens that act as mediating devices in therapeutic robot-child
interactions. Informed by extensive work with neurotypical
children in educational contexts, an initial study using a
touchscreen mediator in support of robot-assisted ASD therapy
was conducted to examine the feasibility of this approach, in so
doing demonstrating how this application provides a number
of technical and potentially therapeutic advantages.

Fig. 1. Indicative setup and use of touchscreen for child-robot therapeutic
interaction - robot is controlled by a wizard, and the mediator provides input
to interaction if needed (not to scale; positions are indicative only).

INTRODUCTION
The application of robots to aid in the therapy of children with Autistic Spectrum Disorders (ASD) has become
increasingly established [1], [2], with evidence suggesting
that it can provide beneficial outcomes for the children [3].
In addition to this, recent efforts have emphasised providing
an increasing degree of autonomy for the robot [4].
Providing such autonomous behaviour in interaction contexts is a challenging task, with sensory and motor limitations imposing a number of constraints. In our previous
work, we have developed a methodology that makes use
of a touchscreen mediator between children and robots to
overcome a number of these difficulties: the Sandtray [5]. In
this setup, a child and a robot engage in a collaborative task
that is provided on the touchscreen (e.g. sorting of images
into categories). The Sandtray has been successfully applied
to a range of neurotypical child-robot interaction studies
in various contexts, for example behavioural alignment [6],
education [7], and others. As the Sandtray was inspired by
the therapeutic intervention of sandplay (with this having
proposed advantages for children with ASD [8]), we now
seek to apply this same methodology to robot-assisted ASD
therapy.
Touchscreens (without the robot) have found previous
applications to this domain [9]. For example, a touchscreen
has been used to enforce collaborative activity between pairs
of children with ASD, resulting in an increase in coordination
and negotiation behaviours [10], a finding supported elsewhere [11]. Furthermore, there have been attempts to enable
sandplay therapy-like interactions with touchscreens [12],
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although our approach differs in both application context
and involvement of the robot. These studies indicate the
suitability of using touchscreens for children with ASD.
There are a number of advantages afforded by the use of
such a mediating touchscreen in HRI. Firstly, it provides a
shared space for collaboration that does not require complex
manual dexterity for either the child or the robot; indeed it
provides the same affordances for both interactants (pointing
and dragging). Secondly, it reduces the sensory processing
load (vision processing) on the robot since information on
screen-oriented activity by the child can be obtained directly
from the touchscreen. Thirdly, it provides a straightforward
means of changing the task (or more broadly the interaction
context) by just changing the images displayed on the screen:
for instance, a sorting task can be appropriate for domains
as diverse as mathematics and nutrition just by changing the
pictures displayed.
The aim of this contribution is to motivate and illustrate
how such touchscreen mediators can specifically serve as
useful tools in the domain of robot-assisted therapy by first
describing an application currently in progress, and then
discussing the opportunities and challenges for the future.
APPLICATION CASE STUDY: TURN-TAKING
An initial application to ASD therapy has been implemented and evaluated. Turn-taking is an important social skill
that is used as part of therapeutic interventions [13]. We have
created an emotion image categorisation task (using sad and
happy faces) on the Sandtray for a child and Nao robot to
play, with robot verbal behaviour used to encourage turntaking behaviours. For this study, the robot was explicitly
remote controlled (wizarded) by a remote operator (fig. 1).
With a four year-old girl with ASD, six interaction sessions with the Robot-Sandtray turn-taking task were conducted over a period of four weeks. Other robot-based

Fig. 2.
(Top) Sample data from the sixth child-robot Sandtray turntaking interaction session. The feedback was employed to encourage the
child to move and to give them feedback. Orange circles indicate robot
encouragements for the child to take a turn. (Bottom) Trends over six
sessions, showing change in delay between robot prompt and the child
moving, and the mean number of prompts per child move (with 95% CI).

therapy activities were conducted at a separate time. Each
interaction had a mean length of 11:06 mins (sd 5:03 mins).
Since interaction data can be captured through the touchscreen, it is possible to retrospectively examine the events
that occurred and their timing. Considering the relationship
between robot encouragement and child moves in a single
interaction (e.g. fig. 2, top), the data suggest that both the
number of robot encouragement instances required before
the child made a move, and the delay between suggestions
and actual moves increases over time (fig. 2, bottom). A
clinical explanation for this relationship is not proposed here,
although the ideal behaviour in this context is a turn-taking
interaction with the robot, without necessarily requiring explicit prompting. What can be noted though is that data such
as these provide some insight into the interaction between
the child and the robot over time.
DISCUSSION AND OPEN QUESTIONS
The examination and use of touchscreen-derived information has two benefits. Firstly, it may come to constitute an
additional source of information for the therapist to aid in
diagnosis or inform future therapy, with additional processing
making aspects of emotion available for example [14]. The
extent to which this is clinically useful is an open question
that requires investigation. It should however be noted that
we do not suggest that such data can replace traditional
diagnosis information, rather that it can provide supplemental
information. It should be further noted that the touchscreenderived information alone is likely to be insufficient to
provide a complete characterisation of the child’s behaviour.
Secondly, since the information captured by the touchscreen is directly accessible to the robot system, it can be
used by the robot to adapt its behaviour to the specific circumstances of an individual child in individual interactions,
e.g. [6]. In the case of autonomous robot behaviour, such a

source of information that does not require the overhead of
complex visual or audio processing is a significant benefit.
Extensive previous work has been conducted with this
touchscreen mediated interaction between (neurotypical)
children, and robots. While this has shown that the touchscreen effectively constrains the content of the interaction
(thus facilitating robot autonomous behaviour) [15], it is
an open question as to whether a similar effect (such as
helping to maintain focus on the interaction) is observable
for children with ASD, or over what time scales such an
effect may be manifested.
To conclude, we have presented data from an example set
of interactions between a child with ASD and a robot in
the context of the Sandtray. This provides an illustration of
the type of data that is readily available through the use of
the touchscreen mediation technology. While further development and data collection is required (and is ongoing), we
suggest that the use of touchscreens as mediators for childrobot interactions in the context of ASD therapy provides
benefits in terms of behaviour characterisation and technical
feasibility that should be further taken advantage of.
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