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We report on an ongoing user study about the use of an interactive storytelling toy to engage child refugees in learning the language
of their host countries, motivated by the scarcity of research regarding the design of technology for this understudied user group.
We conducted three workshops with Ukrainian children aged 6-10 years old in the context of an after school activity, exploring how
children reacted to different kinds of storytelling activities facilitated by an adult reader, with paper books and digital prototypes. We
used the qualitative data gathered from our first two workshops to inform the design of a revised prototype, that was presented to
the children in the final workshop. Our contribution consists in preliminary insights and design recommendations for technology

specifically tailored to the needs of child refugees who are learning a new language.
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1 INTRODUCTION

In recent years, several humanitarian crises have led millions of people to leave their homes and take refuge in
surrounding countries; according to the Swiss State Secretariat for migrations, over 75.000 refugees from Ukraine
applied for asylum in Switzerland in 2022, many of them children [5].

Ukrainian children in Switzerland are enrolled in school and expected to learn both the local language - Italian in the
case of Ticino - and another national language, usually French, while being supported by local associations such as the
Red Cross, that runs an after-school activity to help the children integrate in Swiss society and learn the local language,
as well as helping them socialise and share their experience of being away from their home country. We collaborated
with the Lugano chapter of the Red Cross and held three workshops with Ukrainian child refugees aged 6 to 10 years
old, to explore how different storytelling activities - both traditional and digital - encouraged them to speak Italian.

After a brief overview of the related research, we describe the design of our study and the three sessions we conducted.

Finally, we will end with a discussion, including the limitations of our study and possible directions for future research.

2 RELATED WORK

The global refugee crisis has affected millions of families in recent years. As families have been displaced and settled in

new countries, they have had to deal with various issues such as bureaucracy in the new country, keeping in touch with
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loved ones and learning a new language. Technology can play an important role in helping refugees in their daily lives,
e.g. by supporting them in interacting with non-governmental organisations (NGOs) and volunteers [1] or helping
them communicate both with family abroad and in their new country [2].

When they settle in English-speaking countries such as Scotland, the children usually learn the new language faster
than their parents, and they act as language mediators and communicators for their families [2].

However, child refugees come from many different countries and often face major challenges such as language
and cultural barriers and lack of support from teachers or parents, especially in developing countries [12] such as
sub-Saharan Africa, where - as 2020 - most child refugees lived. Even in countries where there are special programs to
support refugee children, such as Turkey, local children and refugees have different educational outcomes, with the gap
only closing completely for children who arrived in Turkey before the age of 8 [8].

For children, displacement affects their memory and abilities, and also negatively impacts retention and development
of their mother tongue [19].

Research addressing the particular challenge of facilitating language acquisition among child refugees in their host
countries is scarce, with most studies on second language acquisition focusing on technology to learn ESL (English as a
second language) in a school context, such as [4, 7, 11, 13, 16].

However, storytelling has been shown to be not only a fundamental stepping stone in children’s language development
[3], but also an effective pedagogical tool for children and adults learning a second language, by motivating them
to participate in the learning process and facilitating comprehension through the use of non-auditory cues such as
illustrations and body language [10].

With our study, we aim to fill this gap and explore how an interactive storytelling toy can engage child refugees and

motivate them as they learn their host country’s language in an informal, after-school context.

3 STUDY DESIGN

Our study took place in the context of an after-school activity organised by the Lugano Red Cross on Wednesdays
afternoons; we worked with the children, whose age and number are reported in Table 1, during three afternoons over
the course of two months. The sessions were held in a quiet room, equipped with tables, chairs and a rug in which
children could sit during the activity.

After an ice-breaking activity, such as introducing ourselves or drawings, we had one or two storytelling activity per
session. During the first session, we introduced the children to our first prototype, ROBIN, a storyteller plush toy that
had previously been co-designed with young children [18]. During the second session, we conducted two storytelling
activities with paper books: an interactive gamebook and a wordless book. In both activities, a researcher acted as
the adult reader. During the third session, we presented a redesigned digital prototype which addressed some of the
problems encountered in the first session, and was used to read a story to children together with an adult reader. In the
following section, we will go into more detail about each activity. Activities and participants are recapped in Table 1.

All the stories selected for the workshops were chosen among commercially available children’s books. Specifically,
both gamebooks and the wordless book were marketed as being suitable for children aged 4 and older, while the stories
used during the third workshop were popular children’s stories by Italian author Gianni Rodari [14].

While children were not compensated for participating in this study, as all activities took place during their regular
after-school activities, we donated the books used in the study to the Red Cross to use during their after school activities

in the future.
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Session Participants Activities
1 12 children (9M, 3F) Interactive story with prototype
2 11 children (8M, 3F) | Interactive story with paper book; wordless book
3 8 children (5M, 3F) Traditional story with prototype

3.1 Child Participants

There were 12 children (9 boys and 3 girls) who participated in the first workshop, 11 children (8 boys and 3 girls) in
the second workshop, and 8 children (5 boys and 3 girls) in the third workshop; all children were between 6 and 10
years old, and enrolled in a local primary school; as participation to the after school activity was voluntary, the same

children did not participate in all the sessions.

3.2 Adult participants

Two researchers and at least two Red Cross volunteers, who acted as facilitators, and a Ukrainian interpreter attended

each session. One researcher took notes while the other acted as the adult reader during the activities.

3.3 Data collection

We recorded each workshop - both audio and video; a researcher also took notes during the activities. We then analysed

the data qualitatively, looking at children’s reactions and behaviour to gauge their engagement.

4 SESSION 1

During the first workshop, we used a Wizard of Oz prototype of a storytelling toy named ROBIN, which had been
previously co-designed with children [18]. The prototype verbally told an interactive story about a dragon, in which the
children decide how the story proceeded by verbally answering questions, in the style of a gamebook. It was a plush
toy around 30 cm tall, with a speaker and a LED matrix used to represent emotions related to the story (see Figure 1)
such as happiness or sadness, commanded through a smartphone app.

Children sat in a circle together with the adult storyteller, who held the paper game book with the same story as the
prototype, so that the children could look at the pictures during the activity.

At the beginning, the prototype asks the children their name, and whether they like to read stories. Children
introduced themselves with their name without hesitation, and the researcher who acted as adult reader introduced
themselves as well. Then, the prototype asks the children whether they would like to help them tell a story, and they
answer positively as well.

By requiring each child to respond in turn, the Red Cross facilitator imposed turn-taking and allowed each child to
have an impact on the story; while the story was originally meant for children 4 years old and older, we noticed that the
vocabulary used in the story was often difficult for the children, and the interpreter had to support them several times.

During the activity, children showed significant interest in the expressions shown by the prototype, to the point
that sometimes they had to be reminded that the toy had also asked them a question; children who sat closer to the
prototype also touched it often. We also observed several instances of pointing behaviour, children often looked at
the pictures in the book to better understand new words, and then repeated them in Ukrainian. Children spoke a lot
during the activity, both in Italian and Ukrainian, with many of them laughing and touching the prototype, petting it

and squeezing it.
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Fig. 1. First Prototype

Overall, all children seemed to enjoy the prototype’s expressions, and asked about them, laughing when the expression
was a cheerful one - such as smiling or having heart-shaped eyes. After the activity ended, they asked to see all the
emotions that the prototype could display. When asked what they liked about the activity, they all had different answers,
ranging from "the dragon", "the expressions" and "everything".

However, as ROBIN had originally been designed for one to one interactions, it was equipped with a small speaker,
which was not loud enough for a group; in addition, children seemed to enjoy the touch aspect of the toy, but as it
has no recognisable limbs, they seemed unsure while doing so and did not know if and where they could touch it. We

decided to address these issues and designed a new prototype, which we presented to the children in Session 3.

5 SESSION 2

The aim of the second session was to better understand children’s needs and inform the redesign of the prototype. To
do so, we held two reading activities with the children: the first was a paper gamebook, with a different story than the
one they had listened to in Session 1, to understand the impact of the story on children’s reaction. The second was a
wordless picture book, to gauge the level of engagement that such an activity could generate. During this session, the

children sat on chairs, in a circle around the adult reader.

5.1 Activity 1- Paper Gamebook

The first activity consisted in reading a paper gamebook with a story about a spaceship. In this book, children begin by
choosing a main character, and then they turn pages according to their choices in the story. We began the activity by
asking children questions about space and spaceships, such as "How do astronauts float in space?". While sitting in the
chairs, children seem quieter and more attentive than in the previous session; then, the adult reader started reading the
book, while showing the book to the children. With the help of the facilitators, they took turns answering the questions
to advance the story, while the adult reader turned the pages of the book. They also needed help with some terms with

which they were not familiar with.



Exploring the use of an interactive storytelling toy to engage Ukranian child refugees in learning Italian IDC 24, June 17-20, 2024, Delft, Netherlands

Fig. 2. Second Prototype, Octopus

Halfway through the exercise, the Red Cross facilitators explicitly told the children that they could get up and get
closer to the book to see better; the majority of the children did so, while a small minority remained in their chairs and
seemed disinterested in the activity.

When asked whether they had preferred the gamebook read by the human reader, or the prototype who had read
them a gamebook in Session 1, all children answered that they liked the prototype better, thus confirming the need for

a digital prototype in our redesign.

5.2 Activity 2 - Wordless book

The second activity consisted in "reading" a wordless book called "Trip to the Moon". Wordless book do not have any
written words, and they rely only on pictures to tell a story. The adult reader turns the pages, asking the children what
they see in the pictures, and what they think is happening.

Since the children had to describe the pictures in their own words, they could use the vocabulary they had already
mastered, while only needing little help from the interpreter when there was something in the pictures that they did
not know how to describe. During this activity, children spoke a lot more than both in the previous activity and in
Session 1, and even previously uninterested children began to show interest in the activity. When asked which activity
they had preferred, almost all children answered that they preferred the picture book. The combination of the feedback
provided in Session 2 confirmed the children’s preference for a story in simpler language, divided in smaller chunks

and read at a slow pace, which we implemented in our redesign of the prototype.

6 SESSION3

During the third session, we presented the children with a revised prototype, in the shape of an octopus (see Figure
2), whose design was informed by the technical issues emerged in Session 1 and by the preferences expressed by the
5
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children in Session 2, such as their inclination towards simpler and shorter stories and interactive storytelling. The
second prototype was equipped with a bigger speaker who could play sounds at a higher volume, and had LED strips
mounted in the four frontal tentacles, that lighted up with different color palettes to attract children’s attention and let
them touch it during the reading activity.

As the previous prototype, it has a LED matrix used to display emotions, however instead of telling an interactive
story, the prototype told two regular stories chosen from an anthology by a famous children’s author named Gianni
Rodari. This was also a Wizard of Oz prototype, controlled through a smartphone app used by a hidden researcher; to
adapt it to the needs of children learning a second language, the story was read at a slower pace and was split into
chunks which could be played again or back and forth, with the adult reader asking the prototype if they could repeat
or go back or continue telling the story. Between chunks of the story, the adult reader asked children questions about
the story, according to the dialogic reading process [15], which the children answered promptly.

While at first the children were shy about the new prototype, they soon began familiarising with it, petting it and
playing with the tentacles. They laughed and pointed at the different expression, linking them to the story - for example,
noting that the prototype showed an angry face because one character in the story was angry. They also commented on
the different colors that the LED strips showed on the tentacles. Overall, younger children seemed to be more captivated
with the prototype, staying at the front and touching it more than the others.

When asked, all the children except one reported that they liked the second prototype better than the first.

7 DISCUSSION, LIMITATIONS AND FUTURE WORK

In our sessions, we explored the use of both digital and traditional forms of storytelling with child refugees who are
learning the language of the country in which they settled, at least temporarily. As we only conducted three sessions
with a small number of children, gathering only qualitative data, we obtained only preliminary insights, that could be a

starting point for the design of technology specifically tailored for the needs this vulnerable user group.

e Fun as a dimension: We observed that, while children engaged in both digital and traditional storytelling, they
showed more curiosity and interest for the digital prototypes, which they regarded as "more fun". Moreover,
children enjoyed the the digital storytelling activity regardless of the difficulty in understanding a new language;
even when the story was hard for them to understand, they still described the experience as "fun" and, when
asked, could remember both elements of the story and of the prototype. Fun has been shown to have a positive
effect on children’s learning [17] and motivation [6]. We argue that this should be an important dimension in
the design of technology for refugee children who - unlike their peers - are not learning a foreign language at
school but are trying to learn the language of the country they live in, showing that it is necessary for them to
engage in language learning activities in an out-of-school context.

¢ Non-auditory cues in storytelling: Children also showed interest in the expressions shown by the prototype,
pointing at them and commenting them during both Session 1 and Session 3, and they were fascinated by the
different colours of the tentacles in the second prototype, grabbing and squeezing them. While this aspect could
be due to the novelty effect of interacting with a prototype, we hypothesise that it could also be due to the fact
that, as the children were not Italian native speakers, they concentrated on the visual elements of the storytelling
activities, such as the expressions and the lights in the prototypes, in accordance with [10]. This suggests the
need for multi sensory storytelling tools, with features such as representations of emotions and facial expressions,

lights and music.
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e The role of the adult reader: The presence of an adult reader was critical for the success of all the activities:
both in the case of the digital and traditional storytelling, children often needed additional help or explanations
that a book or a toy could not provide. In our case, we also worked with an interpreter that could help children
when they knew a word in Ukrainian but not in Italian. This is consistent with the idea that, during adult-child
storytelling activities mediated by technology such as virtual agents, parent-driven interactions still make up the
majority of the conversations [9]. We believe that technology designed for refugees children should still put

people at the centre, as an aid for volunteers and caregivers and not as a tool to be used on its own.

However, our study has significant limitations, starting with the small number of participants and the short duration
of the study, that do not allow us to generalise our findings. Moreover, we did not measure the effectiveness of our
prototype on vocabulary size or fluency, but only gathered qualitative insights on children’s engagement and usability
of the prototype.

Nevertheless, as the global refugee crisis continues unabated and the number of displaced children increases every
year, the need to facilitate their acquisition of the language spoken in the host country becomes increasingly important.
We argue that designing customised technologies and evaluating the effectiveness of existing ones are both essential
aspects in addressing this challenge, as these children face very different circumstances compared to native speakers or

students learning a second language in school.

8 SELECTION AND PARTICIPATION OF CHILDREN

Children were recruited through the Lugano Red Cross, who organises a weekly after-school activity for Ukrainian
child refugees who are enrolled in school in Switzerland and learning Italian. We prepared a written description of our
work and a consent form for their caregivers, both in Italian and English; they also had the help of an Italian-Ukrainian
interpreter that could help them understand the form; the Red Cross facilitator circulated the consent form among

parents and obtained consent. All children whose caregivers gave consent participated in the study.
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