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Abstract. As part of the work in developing a robotic toolkit to help
children with ASD develop their social and communication skills, we have
adapted a method for creating vignettes that has been fruitful in other
studies. We present a brief background of earlier work that has been done
with robots and children with ASD, the idea behind our toolkit, and
how we have involved the different stakeholders so far. We then present
our updated method for creating vignettes and how we plan to run our
workshops. We close with discussing some current challenges and next
steps.
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1 Introduction

Autism Spectrum Disorder (ASD) is characterized by poor nonverbal conversation
skills, uneven language development, repetitive or rigid language, and narrow
inter-ests in specific areas. Many children with ASD have difficulty understanding
body language and the meaning and rhythm of words and sentences. Developing
social interaction and communication skills can be challenging, but these skills
form the basis for the children’s future opportunities, degree of independence,
and quality of life. Language skills are vital for education, expressing needs, and
participating in society and work life [18].

The current recommendations for programs targeting communication skills
of children with ASD should: (a) begin at preschool and continue through
school; (b) be tailored to the child’s age and interests; (c) address communication
and behavior; and (d) offer regular reinforcement of positive actions [6, 17].
These programs often require special educators and teacher aids. Information
and communication technology (ICT) resources may increase the quality of the
children’s support and reach additional children with ASD. We are currently
working on a tool to support language development of children with ASD using
social robots. Social robots interact with people in a natural, interpersonal way,
and socially assistive robotics (SAR) assist people by using a robot for social
interaction (speech, gestures, and body language) [15].



There were several good reasons for selecting robots to help children with
ASD. Robots can elicit motivation and provide physical presence and a more
tailored experience than other ICT solutions [1]. Robots can provide teachers
with new tools [12] and deliver predictable behaviors and repetitive feedback.
In addition, a robot can help build social behavior skills, teach, or demonstrate
socially desirable behaviors to children with ASD who have trouble expressing
themselves. Robots do not get angry, tired, or stressed, and they can be tailored
to the needs of a specific child and used repetitively [10]. A child-sized or smaller
robot is less intimidating than adults, and many children with ASD therefore
feel safer interacting with social robots [15]. Children with ASD who had trained
with robots paid closer attention during interactions with adults long after the
robot training ended [15], and children with ASD were more likely to complete a
treatment session when the session included a robot [23]. Other studies reported
improved social skills, increased involvement, more positive behavior, and better
social interaction [10, 5, 14, 20].

A review of robots in ASD interventions defined four categories of intervention
goals: social, communication, maladaptive behavior, and academic skills [1]. Most
studies, however, target only one of these goals, and they normally target only
one kind of social robot. Research is needed on how social robots in general can
meet the challenge of targeting all or a combination of the goals, in particular
combining supporting social skills with language learning. Robots have been
shown to be effective in teaching knowledge and skill-based topics, but research is
needed on how effectively they teach language [2, 13]. To our knowledge, there are
no studies of robot-supported development of primary language skills for children
with ASD nor any attempt to make the lessons work on multiple kinds of robots.
To develop robots in this field, technological and multidisciplinary research is
needed in human-robot interaction (HRI), human-computer interaction (HCI),
robot-assisted learning, privacy, and ethics.

Our overall objective is to use social robots to improve language, social, and
communication skills for children with ASD. We plan to do this by researching
how to best apply a robot for this activity by involving teachers, parents, and
children in the design process, and to develop a toolbox that the teachers can use
to personalize lessons for children with ASD. To meet this objective, we need to
understand what possible scenarios work well for teaching children in this diverse
group using a robot.

This paper introduces the ROSA toolbox (Section 2), discusses some other
studies in the area (Section 3) and describes on our present research activity of
determining the use cases for teaching, and how to involve the children, parents,
and teachers (Section 4). We also document the process for finding vignettes in
our current workshop and how it has been adapted it from other contexts to the
context of a robot in the school (Section 5). We end with discussing challenges
and next steps in our research (Section 6).



Fig. 1. The ROSA Toolbox consists of three parts: a content creator, software that
runs on the robot for interpreting the lessons, and a review panel for teachers.

2 The ROSA toolbox

To help meet our objective, we are working on building the RObot Supported
Education for children with ASD (ROSA) toolbox. The toolbox consists of three
parts (Fig. 1): (a) ROSA Content Creator, a tool for easily creating tailored
one-on-one lessons for children with ASD; (b) ROSA Robot Software reads
the lessons and runs lesson content customized to the robots capabilities; and
(c) ROSA Review, a tool for following lesson progress and input for the next
lesson. The goal of the toolbox is to make teachers more effective by providing
tailor-made education plans for children with ASD and easy to follow progress.
For children with ASD, the toolbox lessons will be tailored to their unique needs,
increase the children’s motivation for learning and result in children developing
better language, social, and communication skills. The robot will present content
customized to the robot’s capabilities. We posit the ROSA toolbox can provide
tailored, motivating educational and communication support by exploring and
exploiting the unique affordances of a social robot as an expressive medium and
educational tool for children with ASD.

3 Other studies using robots with children with ASD

The ROSA toolbox is not the first study to look at how to incorporate a robot
with teaching children with ASD. A current question we are examining is the
role of the robots in the lessons and what sort of motivation mechanisms that



can be used to hold engagement of the children and motivate them to continue.
We have examined how other research has used robots. For example, robots have
been used to help develop sensory experiences for children with ASD [11]. In this
study, a robot helped the children experience a senses at different stations. This
study found that the humanoid robot was more engaging than a wheeled robot.

An earlier review on the clinical use of robots for people with ASD was critical
about the use of robots because many of the studies were only exploratory and the
results normally were only ever published in robotics journals and not journals
about ASD [7]. Some studies since then have attempted to be more grounded in
ASD research (e.g., [23]) and be over longer periods of time (e.g., [22]).

Others have used robust robots to help children with ASD experience things
through play [3]. In this situation, it was very important to create a robot that
could be built cheaply, robustly, big enough to be hugged and touched, and run
for long periods without maintenance. The created robot (TeoG) was successful
and able to stand up to children tackling and hugging the robot in the play
sessions. Others have gone further and developed qualitative and quantitative
requirements for using touch with robots and children with ASD [4]. Care must
be taken, however, as some children with ASD seek out touch, while others avoid
it. Regardless, the therapists involved in designing the guidelines argue that
touch would be useful regardless of the role the robot played (e.g., teacher, friend,
companion); although there was no agreement on the shape of the robot [4].

Some studies have used educational games [24, 19, 23] that have been good
for teaching concepts and improving skills, such as turn-taking, social interaction,
self-initiation, and understanding other people’s perspective. In one of the studies,
the robot was only used for part of a therapy session, but the children reported
liking the whole session better (i.e., not just the parts including the robots) [23].
Regardless, of how the robot is used, technical issues need to be addressed as
well. Some solutions can be having a second backup robot [19] or ensuring that
the robot is responsive to the actions that happen from the child [23]. Using
Wizard of Oz techniques may address these issues in the short-term, but are
likely expensive in the long term.

4 Involving children, parents, and teachers in the creation
process

To ensure success of the ROSA toolbox, we are working closely with a school
that specializes working with children with ASD and other cognitive disabilities.
We have visited the school on multiple occasions and observed how different
classes teach the children. These observations were useful for understanding the
range of abilities of the children in the school.

We have also held meetings with teachers where we have presented the goals of
the project and previous work that has been done in the area (e.g., from Mengoni
et al. [16]). We also asked teachers to anonymously answer a questionnaire about
what they thought about possibilities for using a robot in the classroom. This
included questions like what feelings would be raised in the children, if the robot



can help children with developing language or communication skills, other social
skills, and if the robot could help in maintaining motivation, attention, joint
attention, and concentration. We also asked the teachers if the robot should be
used in groups or individually.

We also had the robot come to visit a couple of classes. There were also
a couple of sessions where the robot ran a program that was developed for a
different target group [8], but could still be useful for communication in some
classes. The visits were useful from a technical standpoint as it highlighted a
variety of technical issues that would need to be solved to make the robot work
seamlessly in the classroom.

One activity we devised for understanding the context was to have the teachers
work together with the researchers to develop vignettes of activities that could
serve as the basis of one or more lessons.

5 Finding vignettes

Vignettes are small, self-contained, reusable, temporarily ordered set of events
that can be put into multiple scenarios [21]. The scenarios here in this case would
be the in the potential lessons created by the ROSA content creator and run
in the ROSA robot software. This requires cooperation from teachers as the
experts in understanding the children’s needs.

Our method for finding vignettes is based on a technique that we have used
in other projects [9]. The goal is to gather groups of local experts in a workshop
with the goal of vignettes as an output from the workshop. The local experts
work together on a worksheet that list the necessary bits that form the building
blocks of the vignette. From experience, having experts that understand the
context and the goal has led to developing many vignettes in the very short time
the workshop was run [9].

Since this technique can be used in different context, the different items on
the worksheet are dependent on the context being worked on. Since the context
here is children with ASD in school and the local experts were teachers, the
items in the worksheet were adjusted to use pedagogical and work terms that
the teachers were familiar with.

Our categories of items included:

– Purpose

– Selected goals and tasks from previous work

– Student’s or students’ skill level

– Learning prerequisites

– Digital learning environment

– Amplifier or reward

– Prompts that can be given

– Learning outcome

– Other



The workshop will be run as part of a larger two-day pedagogical workshop at
the school. The workshop itself is split into a section for both days. On the first
day, the ROSA toolbox will be explained and some of the different technologies
that we are working with will also be explained. We will then introduce them to
the basics of the workshop, introduce the categories, and show the groups for the
activities for the next day. We have worked with the administration before the
pedagogical in the school to split up the teachers into groups where they had
similar levels of students. In addition, each group will have an explicit area of
focus (for example, part of a specific curriculum or technology) to help anchor
the vignette finding.

On the second day, the teachers will work in the groups introduced from the
previous day to come up with as many vignettes as they can in a 90-minute
period. Since there will be more groups than researchers, researchers will switch
between groups to help keep the groupwork on track. After the 90-minute period
is up, everyone will return and summarize their results from each group.

6 Challenges and next steps

The vignettes will provide a starting point on creating scenarios and content
that can be added to the ROSA toolbox. We plan on putting together a early
prototype that can be used before summer or in the start of the next school year.

The teachers that answered our survey indicated that the children would
probably be likely excited and skeptical to a robot in the classroom. They also
were unsure how well the robot would work in the classroom, but were positive
to finding out how this could work.

The robot visits in the classroom drew interest from the children. The robot
seemed to capture the children’s attention, although some were uncertain of the
robot. Unfortunately, due to illness we were unable to complete the visits to all
the classes we wanted, but we hope to resume this later, perhaps with some of
the vignettes we are working on.

The visiting robot also uncovered many technical issues with the robot,
network connections, and the software. The biggest issues was connectivity; it
turns out that the connection between the robot, the software, and offsite cloud
service was more fragile than anticipated. This led to many issues in having
the robot not function as expected, but it was good feedback to use for future
iterations of the software. Making the technical issues disappear is important as
our observations and feedback from the teachers indicates that if the robot does
not work as expected, children will not be draw motivation from the robot, and
it won’t be used.

Also, the COVID-19 pandemic still causes issues in schools with unexpected
sick leave and potential closing of schools. Our partner school has been very
flexible and robust, so this has been less of an issue so far than was initially
anticipated. We continue monitoring the situation to ensure that risks of infection
remain low.
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