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1. Introduction

A prominent theme in Child-Computer Interaction (CCI) has been
concerned with how existing, and emerging, digital technologies offer
the potential to bring together parent and child in a shared experience
(Christensen et al., 2019) (Zhang et al., 2022). In this paper, we consider
digital storytelling used in the home as one such opportunity. Stories have
been proposed, more broadly, as a human meaning-making tool. They
play a critical role in young children’s development enabling them to
make sense of their lives through the expression and elaboration of their
emotions, values, beliefs, knowledge and experiences (Bruner, 2003)
(Pahl, 2011). The importance of storytelling has underpinned the
development of new interactive technologies that include digital
multimodal production tools children use to author, share, and perform
their stories (Gottel, 2011) hereafter ‘DST’ (digital storytelling tech-
nologies). A ripe area of CCI research (Giannakos et al., 2020), digital
storytelling for children has been predominantly researched in the
context of formal education where stories have been oriented toward
supporting curriculum learning goals. With a few exceptions (e.g.
(WallbaumSwamy et al., 2017),), less attention has been given to DST
designed for families and even less has been set in the home context to
understand the role this technology might play in the family. Oral stories
are a vital way for families to negotiate and construct a shared identity
(Koenig Kellas, 2005) (Pahl, 2011) (Vasalou et al., 2020a). Highlighting
the communicative and transformative nature of storytelling in the
family, Kellas explains (Koenig Kellas, 2005) (pg. 366) “family stories
affect and reflect family culture by communicating who a family is, its norms,
its values, its goals, its identity.” Moreover, past research on DSTs has
together shown the importance of collaborative and negotiated meaning
making that children engage in whilst crafting stories with their peers [e.
8., (Rubegni & Landoni, 2014) (Rutta et al., 2020) (Di Blas et al., 2010).
The important role of stories in “making family” on the one hand, and
the collaborative opportunities of making stories with others using DST
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on the other, motivates the focus of this work on DST and the family. Our
research aims to examine what stories children and their parents
create, what purpose these stories serve in the family, and how the
pair collaborates to co-create the story.

With regards to parent-child collaboration, past research has found
that the way families interpret and enact their interactions around
digital technology can vary based on a range of factors, including most
notably the interaction design features available within the technology
(e.g. (Drew & Piper, 2017) (Hiniker et al., 2018),). For example, a study
by Yen et al. (Yen et al., 2018) showed that parents from the U.S.
participated actively as ‘teammates’ when children played an explor-
atory digital game designed to be more open-ended. In contrast, when
the game played was instructional and supported discrete learning aims,
parents took the role of the ‘spectator’ scaffolding their child’s in-
teractions with the game on the side. This interaction pattern was
reverse in Taiwanese and Chinese families. Interaction designers have
often incorporated two interaction design features in DSTs: (i) scaffolds
to support narrative thinking and plot coherence (e.g., story templates) and
(ii) scaffolds to promote the use of visual literacy (e.g., image libraries).
While past research in the context of schools has shown that DST
incorporating these scaffolds can foster collaborative storytelling be-
tween children (e.g. (Rubegni & Landoni, 2014)), little is known on how
each of these features are interpreted by parents and children, or how
they contribute to shaping family interaction. Thus, a further aim of our
work is to investigate child-parent collaboration through the prism of
these design features. We seek to understand how the co-creation of
digital stories by the child and parent dyad is shaped by these two
interaction design scaffolds.

Addressing these aims, we report on an exploratory qualitative user
study with children (aged 6-7) and their parents using a DST application
called Kids Story Builder. On a weekly basis, the pair participated in
three distinct storytelling tasks using this app. Two of the tasks involved
the use of interaction design scaffolds embedded in the DST to support
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narrative thinking and visual literacy respectively, whereas the third
task involved using the DST without the scaffolds serving as a baseline.
This research design allowed us to explore the types of stories the pair
created, how the parent-child pair engaged across the three tasks, and
what specific interaction dynamics were introduced due to the scaffolds
Our paper makes three contributions informing the design and use of
DST in the family context. First, contrasting with our original intentions,
we find that digital storytelling in the home is primarily driven by the
child and is a core family value. Despite this, children used stories to
express and relive shared positive experiences with their family, i.e., by
creating family-centric stories. Our study shows that this child-led
approach can be effectively supported with visual literacy scaffolds
which children were able to independently use. Second, children’s ap-
proaches to digital storytelling are diverse, depending on their existing
narrative thinking skills and cognitive flexibility in using technology.
This, we argue, calls for new approaches to DST designed to foster
children’s appropriation. Third, our research highlights critical tensions
between child agency and the parent’s involvement, with the narrative
thinking scaffold creating the opportunity for relational disturbances.
Inspired from children’s family-centric stories, yet recognizing the tur-
bulent dynamics introduced in this creative task, we propose a new call
to action for future interaction design research to explore how to foster
shared experiences in the family with DST.

2. Background
2.1. Learning with digital storytelling

In combining multimodal (e.g., audio, video) and multimedia forms
of communication (e.g., text, image, voice) (Agnese et al., 2020) to
produce stories, digital storytelling triggers children’s digital literacy
skills comprising of media, visual, technology and traditional literacies
(Churchill, 2016). These skills are developed in a non-linear process
through “a spiral of empowerment” (Churchill, 2016; Hobbs, 2017) that
allows for new competences to grow in an interdependent mode. It is
through employing these skills to author and share their stories that
children and, to our current interest, families, can express themselves,
negotiate and gain a sense of selfhood and family identity (Bruner, 2003;
Koenig Kellas, 2005; Pahl, 2011). Focusing on videos for digital story-
telling, Pahl (Pahl, 2011) explains that family identity is contingent to
everyday routines that are in turn expressed in digital stories. Besides
their expressive role, digital stories they argue can be transformative in
the family allowing parents and children to see themselves in new ways.
In a workshop designed to explore new opportunities for digital story-
telling in the family, Vasalou et al. (Vasalou et al., 2020a) also found that
stories mediated family identity. One of their parent-participants
involved invited her children to co-create stories, supporting them to
learn how to handle challenging situations at home. Additionally,
several parents expressed family’s values and past shared experiences in
their stories, with multi-cultural parents using storytelling to share their
cultural heritage, a finding also reported in intergenerational storytell-
ing workshops with immigrant families (Liaqat et al., 2021).

To our present interest, research that has empirically evaluated how
DSTs specifically foster children’s learning has been predominantly
situated in the school context. DSTs have been shown to support valu-
able educational activities that promote children’s cognitive and social
development alongside their digital literacy (Churchill, 2016) and crit-
ical use of media (Hobbs, 2017) as argued above. Seeking to foster
collaborative storytelling with DST in the school classroom, Di Blas et al.
(Di Blas et al., 2010) observed that children benefited in numerous ways
when making their stories together. The process of storytelling
strengthened children’s understanding of curricular topics, increased
their engagement in the activity, and improved their communication
with their peers. Children also engaged in media literacy and narrative
thinking when putting together content using the DST. Motivated by the
collaborative possibilities of DST, Rutta al (Rutta et al, 2020).
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introduced a new DST making use of comics to stimulate children’s
sensemaking of peer conflict, and thus foster their social and emotional
learning. The authors found that children preferred to create their
stories collaboratively as opposed to working on their own although
children struggled at times to maintain productive collaboration.
Moreover, children were engaged in leading their stories (see also
(Pittarello & Bertani, 2012) (Rutta et al., 2020)), and were drawn to the
multimodal forms of expression available in DST promoting inclusive
learning for a range of learners (see also (Bonsignore et al., 2013)). In
other work, Rubegni and Landoni (Rubegni & Landoni, 2014) worked
with teachers to define learning aims for the use of a DST and found that
teachers specified learning in relation to the production of relevant
narrative genres aligned with the curriculum, media literacy, collabo-
ration, and creativity.

2.2. DST interaction design scaffolds

The design of DST includes bespoke features used by children to
author, share, and perform their stories (Gottel, 2011). Within the story
authoring phase, which is the focus of our work, DSTs have typically
embedded two types of ‘interaction design scaffolds’, a term we use to
refer to features that support a key component of storytelling. Narrative
thinking scaffolds support children to develop their story plot and visual
literacy scaffolds guide them to use and/or create multimodal resources.
For example, “Communics” (Rutta et al, 2020) provided
semi-completed sentence prompts designed to guide children in devel-
oping aspects of their story plot whilst presenting pre-existing visual
resources children used, namely photographic images and illustrated
characters. When using “1010 stories” children were given top-
ics/subtopics to select from and converge on their story plot, followed by
multimedia content they chose as they made their plot selections (Di
Blas et al., 2010). In “Fiabot!” (Rubegni & Landoni, 2014) and “Castor”
(Pittarello & Bertani, 2012) children developed story plot elements
using pre-given story spines corresponding to different story genres
followed by a phase where children could select existing multimodal
resources, or create their own. Similarly, Novelette provided story
templates and a customisable library of images (Agnese et al., 2020)
(Agnese et al., 2021).

As detailed in the previous section, DSTs, incorporating these fea-
tures, can support children to understand focal learning topics and to
develop different types of literacies (Robin, 2008). However, despite
being evaluated for their usability (e.g. (Pittarello & Bertani, 2012)
(Bonsignore et al., 2013) (Agnese et al., 2021),), it has not been yet
explored whether and how each of these features engage children and
their parents in the storytelling processes they were designed to support,
a question our research seeks to address. Furthermore, some of the DSTs
reviewed above have presented the two interaction design scaffolds in a
linear workflow that required children to first use the narrative thinking
scaffolds before taking up the visual literacy scaffolds (e.g. Fiabot!
Castor). In contrast, others have been designed by taking a more flexible
approach that recognises the non-linear process involved in digital lit-
eracy allowing children to choose which scaffolds to use first and how to
use them together (e.g. Commics, 1010 stories). Shedding light into how
each of these interaction design features supports the storytelling pro-
cess can offer new insight into the future design of DST for the home
context, particularly informing the design of their workflows.

2.3. The role of the adult during DST and digital storytelling

Previous empirical research on the use of DST has primarily taken
place in the classroom showing that the teacher’s role is vital to support
the children’s learning process during their interaction with this tech-
nology. Teachers orchestrated and organized the learning environment,
for example, by introducing the educational value of the activity
(Rubegni & Landoni, 2014) and building upon the child’s engagement
with storytelling to make their learning explicit (Di Blas et al., 2010). In
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collaborative storytelling involving groups of children, the teacher
subdivided the task and orchestrated the collaborative work between
students (Di Blas et al., 2010). Teachers were also involved in the sto-
rytelling activity itself by supporting the children to create the plot
structure when children found this challenging (Rutta et al., 2020) (Di
Blas et al., 2010), with this suggesting the need for adult intervention
despite the presence of interaction design scaffolds for narrative
thinking. Teachers have thus played a guiding role in planning and
scaffolding children’s use of DST.

Though parent-child interaction in the context of DST has received
limited attention within existing empirical research, digital storytelling
research concerned with video making has shown that turbulent familial
power dynamics can exist when families work together on a digital
story. One case study, reporting on a mother and her son co-creating a
digital story, reported a tension between adult authority and childhood
agency (Lewis Ellison & Wang, 2018). On the one hand, the child
resisted his mother’s guidance wanting to show his digital competence
and use of media in creative ways. On the other hand, the mother
approached the digital story with task expectations regarding the pair’s
timeliness and approach leading her to use compromise, negotiation but
also exercise authority to ensure her son participated in alignment with
her expectations. In contrast to this work, other case study research,
reported productive co-creation of digital stories in a family (Pahl,
2011). This was achieved by creating opportunities for each family
member, including the parent, to first express and capture autobio-
graphical memories the children went on to build on in their videos. At
the same time as highlighting that children and parents can import a
range of existing roles and relational dynamics into these creative tasks,
these case studies also indicate the importance of exploring if interaction
design scaffolds, often found in DST, support or hinder the collaborative
process (Koenig Kellas, 2005).

2.4. Research questions

In summary, our paper responds to a growing interest in the use of
digital technology by families (e.g. (Christensen et al., 2019)). As our
review above shows, contrasting to the use of DST in formal education
which is driven by predetermined learning outcomes, at home, the
expressive possibilities of DST can offer potential opportunities to
mediate family identity and relations ((Koenig Kellas, 2005) (Vasalou
et al., 2020b)). Our first RQ asks: What type of stories do children and
parents co-create, and what purpose do these stories serve in the family? Even
though past research has shown that social interactions between parents
and children are often shaped by the technology’s interaction design
features, to our knowledge, it is not well understood how the afore-
mentioned DST scaffolds are appropriated by parents and children in the
home context, and the effect they have on the storytelling process, which
is inherently social. This is addressed in RQ2: How do parent-child dy-
namics influence the co-creation of digital stories when using scaffolds aimed
at supporting narrative thinking and visual literacy, and how do these dy-
namics differ?

3. Methodology
3.1. Participants, study context and tasks

Child-parent pairs were recruited using snowball sampling, e.g.,
through posts in school groups or direct contact with individual parents.
Thirty-five families were either approached or contacted us for further
information, of which ten expressed interest to participate in the study.
Of these, seven pairs of children-parents completed the study. The first
inclusion criterion was children’s age. Child participants were between
the ages of six and seven. Similar to (Rubegni & Landoni, 2014) chil-
dren’s early literacy skills ensured they were able to use their traditional
literacies in concert with the other literacies involved in digital story-
telling. Whilst children’s gender was balanced (four female/three male),
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except for one male parent, the parents were predominantly female. Bar
for one family, the rest were multilingual and were split between living
in the US and the UK. English was the children’s first language and they
had different levels of exposure to a second language (e.g., Spanish,
Persian, Greek, French). Owning a home tablet was the second inclusion
criterion which all the families recruited had. Children and their parents
reported being regular users of technology and digital learning apps.

Each family carried out the research tasks in their home with asyn-
chronous and remote support from the researchers owing to restrictions
from the COVID-19 pandemic at the time. The final interview was
conducted over videoconference. Once the study commenced, parents
were asked to co-construct stories with their children using their home
tablet. Three separate storytelling tasks were presented, which were
shared successively. Therefore, only once the pair had completed a given
storytelling task, the researcher released the next task. Storytelling tasks
were described in a single page and shared by the researcher with the
parent via email. Given our aim to understand what types of stories
families create to make meaning, we did not share with the participants
any story criteria (e.g., goal, length) leaving it up to them to shape the
storytelling process. Initially, we had planned for the study to run for a
period of four weeks, with three weeks consisting of the story making
tasks and one week dedicated to a post-interview. However, given the
diverse rhythms of family life, families completed the tasks in different
timeframes ranging from four to eight weeks. During the study period,
the researcher kept contact with the parents through email reminders to
ensure the families continued to engage.

A commercial digital story making app was provided to the child-
parent dyad to craft their stories called Kids Story Builder.' The app
was selected based on two criteria. First, we wanted to ensure it was
available for IoS and Android allowing participating families to down-
load and use it across a range of tablets they already owned. Due to its
commercial nature, Kids Story Builder was stable and there was tech-
nical support available, which was particularly important given the
remote design of the research. Second, we were guided by past research
indicating the importance of multimodal storytelling (see 2.2). To select
a suitable storytelling app, we initially identified design features (e.g.,
multi-modality, clear page layout) shown in past research to support
children’s inclusion in the story making process as our design criteria
(Bonsignore et al., 2013). In line with this, within Kids Story Builder, for
each page of the story, there was the option to audio record the narra-
tive, add text captions, take/attach a new photo/visual resource and
view a sample story using these features. The app also allowed the users
to switch between a story authoring mode to create the story and a view
mode to play the story (see Fig. 1).

Each family completed three story making tasks, with the second and
third task offering two types of interaction design story scaffolds, for
visual literacy and for narrative thinking, designed to support the sto-
rytelling process and embedded by us within Kids Story Builder.

e Task 1 “App as designed”: The first task was based on the app as
designed. The child-parent pair were asked to create a story with
Kids Story Builder using its standard features as presented above.

e Task 2 “Scaffolds for visual literacy”: The second task provided a
library of 45 illustrated images the parent downloaded on their tablet
and could use when constructing the story with their child within
Kids Story Builder. Mapping to the story dimensions proposed in
previous work (e.g. (Aylett et al., 2006) (BentonGeorge and Vasalou,
2019),) we included 14 characters, 8 actions, 6 events, 12 objects and 5
places. To maintain a consistent look and feel, the images were
chosen from the Flaticon website, following (Makini et al., 2020)
who used the same visual resource to design a writing app for

1 https://play.google.com/store/apps/details?id=homes.jared.kidsstorybu
ilder&hl=en_GB&gl=US.
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Before leaving the park Rosie played a quick game of
Noughts and Crosses. She won, clever Rosie!
. vy ¥

Fig. 1. - Left: story making authoring page; Right: story in play time mode.

children. Families were instructed to use the images within their
stories as they wished.

e Task 3 “‘Scaffolds for narrative thinking”: The third task provided
the writing blocks for a story plot in the form of a story spine. We
chose a moral story given the use of this story type in children’s home
storytelling experiences with their parents (Vasalou et al., 2020b).
Semi-completed story prompts were included as captions in a
pre-filled Kids Story Builder story with a start (once upon a time ...),
middle (everyday, but one day, because of that ...) and an end (until
finally, ever since then, and the moral of the story was). In total 11
slides were included in the template. The families were asked to
adapt the story file and customise the prompts as they wished when
creating their own story.

Task 2 and 3 were counterbalanced and all families completed Task 1
first.

3.2. Data collection and analysis

Following each story making task, the parent and child separately
completed a short diary designed to trigger recall during a later inter-
view (Carter & Mankoff, 2005). Both diaries included questions about
the ease of completing the story, the enjoyment in crafting the story,
their satisfaction with the story output, and the pair’s relative contri-
bution to the story making process. For the interaction design scaffold
tasks, there was an additional question regarding whether the scaffolds
were used during story making. The parent and child diary included the
same set of questions, adjusted with child-appropriate language in the
case of the child diary. Parents were asked to take a supportive role to
ensure their child’s diary completion and scaffold their child to under-
stand the questions if they struggled. Parents were instructed to allow
their child to complete the diary independently where possible, and, if
help was needed, to support the child only with understanding the
meaning of the questions. None of the pairs reported finding the diary
difficult to complete. The parents were also asked to share their stories
with the researchers. Immediately after the third story task was
completed, we held a semi-structured online interview with the pair
(via Zoom) (see Appendix A). The interviews averaged 45 min ranging
between 25 and 60 min. At the start of the interview, the parent and
child were shown the three stories on screen and prompted to explain
each one and its meaning for the child/parent. This served as a memory
trigger that allowed us to unpick their experience within each story task.
Once both participants acknowledged the stories, the child and parent
were interviewed separately. Given the online setting, most parents
were present during the child interview, which was held first allowing
the child to leave once it was completed. Having evaluated the pair’s
diary responses and story outputs prior to the interview, the researcher
was able to prompt each participant to elaborate and recall their re-
sponses. The interview questions centred on the story content and its
meaning (RQ1), as well as their subjective experience using the Kids
Story builder app, how they used the scaffolds, the participation and
roles the parent/child took in the story across the three tasks (RQ2).

The interview served as the chief method to understand the pair’s

storytelling experience in relation to the storytelling tasks explored in
the research. Inductive thematic analysis was conducted on the inter-
view data and triangulated with a descriptive multimodal analysis of the
story outputs the pair produced. For the inductive interview analysis,
following immersion with the data, individual codes were developed
and iteratively grouped into themes (Braun & Clarke, 2006). This
showed saturation in some of the themes with clear patterns emerging
across all families (e.g., child-led story making). However, there were
also diverse and contrasting reactions, particularly in relation to how the
three storytelling tasks and their scaffolds were experienced by the
child-parent pair. We thus employed a negative case analysis, in which
we identified both common patterns and counter examples that con-
trasted to the patterns, to unpick the different experiences families had
and the reasons for this. Our analysis is in keeping with a socially
constructivist epistemology and thus seeks to demonstrate the plurality
of interactions families had and the distinctive child/parent perspectives
in relation to the dynamics they experienced (Braun & Clarke, 2006).

For the story output analysis, we coded the story title and the use of
modes. For the visual mode, we generated brief descriptions of the type
of visual used (e.g., stock images, images of environment, drawings etc.)
with reference to the image content (e.g., representing toys, interests
etc). For the verbal mode, we coded whether the child had used text
captions or audio narration. The role of this coding was to ascertain the
modes used within each task, allowing us to draw further insights about
the role of the interaction design scaffolds in the storytelling process.
The analysis was carried out by the first author. To establish rigor, two of
the authors met regularly to iterate on the descriptive codes and themes,
and collaboratively developed the interpretive analysis reported in the
paper.

4. Findings

4.1. What type of stories do children and parents co-create, and what
purpose do these stories serve in the family

During the interviews, two of the parents, elaborated on the need to
maintain their child’s agency. In the words of Kate (P): “When the
children are older, when they can say their own stories and everything, you
want them to be creative. You want them to use their own words. You want
their story, right? That was interesting for me, that ‘OK, Mark is telling me a
story, so I want to see his creative side!’” The significance parents placed on
child agency was demonstrated by their children’s active participation
and leadership in the storytelling process. The parents discussed their
children’s previous experiences with storytelling, both with and without
digital apps. None of the families had used digital storytelling technol-
ogy before. Although all of the children had encountered storytelling as
part of the national curriculum at school, only two out of seven had
pursued it as a creative hobby at home. This revealed that, despite their
varied prior experiences, the children remained engaged in digital sto-
rytelling, taking the lead in developing their own plots.

Regarding the types of stories developed by the children, they re-
ported drawing inspiration from their own lives to craft plots in various
ways. Some stories were sparked by fiction or interests in characters. For
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example, Camilla, Henry, and Mark elaborated on their favourite char-
acters from stories and films, such as fairies, mermaids, Iron Man, and
dinosaurs. Other children created characters based on personal con-
nections with pets and animals. Emma, for instance, introduced her
favourite animal, a horse she saw at a camp she visited after school,
while Chloe crafted a story centred on her pet dog. Two of the children,
Mary and Camilla, used their stories to re-enact familiar narrative plots,
such as those from recent school plays or books. All of the children used
their stories to reflect a range of anticipated or past life events shared with
their families, such as Christmas or a summer holiday. When the children
drew upon past events, their stories demonstrated the positive affective
connections they shared with their families. In the following excerpt,
Chloe (C) elaborates on a story about her lost pet dog and how pets are a
core part of her family’s identity.

Researcher: So, the second story is about Pebble. Do you have a dog
named Pebble?

Chloe: Yeah.
Researcher: And, that was the real picture of Pebble?

Chloe: Yeah.

Chloe: It’s a boy and his main obsession — balls!
Researcher: Is he a retriever? Do you know what type of -?

Chloe: He’s a springer spaniel, it runs on my mum’s side of the family.
Literally everyone who'’s alive that we really know (laughter) of mummy’s
side has a dog.

Researcher: Okay!

Chloe: Our aunt, our uncle, our other aunt and uncle on mummy’s side of
the family, our grandparents ...

Researcher: So, you come from a dog loving family?

Chloe: But one of our aunts and uncles, Tom and Fi, breaks the record ...

4.2. How do parent-child dynamics influence the co-creation of digital
stories when using scaffolds aimed at supporting narrative thinking and
visual literacy?

4.2.1. Parents assuming the manual storytelling labour

Before we consider the parent-child dynamics the scaffolds sup-
ported, we first discuss one role that parents took across all three tasks.
Even though all the children were able to write, five out of seven par-
ents took a leading role in typing and/or taking pictures the child
requested. In explaining why this role was needed, Ariana (P) relived
how her son was engrossed in developing the story plot verbally while
she documented it: “So, it was like very funny how he kind of absorbed
everything. He was like, ‘Oh this, this, this’. I'm like, ‘Okay, wait, wait’. I had
to type.” In addition to the impact of typing on the flow of story making, a
few of the children explained the general effort and time it took them to
type. In the words of Mark (C): “So, I kind of said what to write and I drew
the pictures and I made, I got the story, and then I didn’t really write it
because it would take a really long time. So, just, my mom wrote it ...”

By relieving the manual labour of typing, parents made sure their
children could maintain their focus on the creative work. Advocating for
the need to mitigate this barrier, children and parents proposed
recording their story narration verbally through the existing audio
recording feature offered in Kids Story Builder. One child drew on his
broader experiences with technology to suggest ‘speech to text’ as a
future feature to remove the need for typing: “... you’d just say it and then
while you say it the words go, like if I said “New York City was under attack”,
it like was T-H-E space and you didn’t need to type it, it just went for you.”
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4.2.2. Kids Story Builder: using external scaffolds to stimulate creative
agency

In their first storytelling task families created a story using the Kids
Story Builder app. Four children imported external visual images to
express their story plot within the app, but three children made no use of
images. In all stories, children included either text captions or a pre-
recorded narration of the story. This highlighted the communicative
importance of the verbal modality.

The interview data revealed that stories were effortlessly created
when children were able to independently draw upon an external
(to the storytelling app) scaffold to develop their plot, which two of
the children did. For instance, Chloe (C) found a picture of a recent
holiday. This provided her with a central theme to her story in which she
reproduced this past family holiday. Mark (C) on the other hand relied
on a plot of a movie he had recently seen, which he used as a starting
point to develop his story plot: “I got the whole story based on Iron Man ...
it was not like the story was based on Iron Man. 1 did a few changes.” The two
children were largely unaided by their parents as they created their
stories.

In contrast, the remaining child participants struggled to begin
their story plot. One of the parents, Ed (P), experienced frustration
when taking a directive role to engage his son in the story creation. The
resultant story was crafted chiefly by Ed since his child, Henry, did not
accept his support: “well the process was in each story to think about a
central character. For the first one, I needed to give a lot of hints as to what
this character could do, what could be his plot ...“. Ariana (P) anticipated
that her son might have difficulty starting his story, so she introduced
external physical scaffolds, such as toys, to inspire his plot. She
explained: “I just grabbed like the three toys and I hadn'’t like at the begin-
ning, I know, I just put them next to me. Casually. And then we started kind of
following the instructions. And I said, ‘Oh yeah, let’s picture this guy’. And
like he saw it next to me. And then I said, ‘Oh how about the car?’ I would just
kind of like providing very subtle the object.”

Summary: Storytelling came naturally to some of the children who
identified their own plot triggers. In those instances, children didn’t
require parental support. In contrast, other children needed their par-
ents to directly support them with the story plot. Yet, as Ed’s (P) and
Henry’s (C) experience indicates above, children were not always open
to using these parental scaffolds.

4.2.3. Kids Story Builder with interaction design scaffolds for visual
literacy: images fostering children’s associative thinking

The second task involved Kids Story Builder, where children and
their parents were provided with a library of images to use in their
stories. Six children utilised the image library to create their stories,
while only one child predominantly used their own visuals, discarding
the library. Similar to the first task, all seven children included captions
or pre-recorded narration in their stories.

During the interviews, five of the participants (three parents and two
children) explained that the image library offered an implicit struc-
ture to the story which supported the child to generate their plot. Kim
(P) explained: “So, she looked down them all and then got that inspiration
and then literally I didn’t have to ask her any more prompts because she just
said, ‘Oh I want the girl, I want the present,  want ... ’ so the icons really did
help her think of the story and structure it. So, that worked really well and
obviously if you have a bigger range of icons, that’s lovely but as a concept,
that worked well and she liked doing that and it was definitely, I could see it
was easier for her to build the story with that.” Henry (C) explained how he
chose a focal image he liked to start his story. Using this image as a
guide, he created a plot that directed the selection of the remaining
images. As a result, the children developed their story plots by finding
narrative connections between the images. Furthermore, in the cases of
Henry (C) and Camilla (C), the image library provided the sole oppor-
tunity to use visuals across all three of their stories, and both children
reported enjoying this task the most.

Reflecting on the first story task where they had to scaffold their
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children’s story plot, parents recognised that the images removed the
need for this role. Nonetheless, when children didn’t pause to mentally
conceptualise their plot, there was weak coherence in their stories, and
this required some parental facilitation. As Ariana (P) reported: “I don’t
think he was thinking about the structure. He was like, ‘We have to use them
all’. It was so natural to him. He was just, “Oh, let’s do this one and let’s do
that one,” and, yeah, so he found it really easy to put them altogether. I was
reminding him there has to be a problem and something has to be solved. Like
I'was kind of pushing it a bit. Not a lot. But you could see like, and then what
will happen?”

The image library included as part of this task comprised 45 pre-
selected images. As we have evidenced so far, most children used the
available images as a springboard to generate their story plot (e.g., Alex,
Henry). However, there was also a tension when the children came to
the task with their own story plot ideas. The most striking example
was shared by Kate (P), whose son Mark (C) adopted an iron man theme
story plot across all three story tasks: “Since we had the story beforehand,
we had the idea so the pictures weren’t that relevant. That’s why we just used
a couple of them. So if you want to use the pictures and you don’t have any
story in mind and you look at the pictures you might come up with a story
which was interesting. So that helps you to make your own story. But if you
have a story, then it doesn’t help.” Mark discarded most of the images in
favour of creating and adding his own drawings into his story. In
contrast, Chloe (C), who had also brought a story plot to the task,
moulded it to align with the images available. While recognizing the
tension that the pre-defined image library introduced, Chloe’s parent
Sabrina (P) believed that the images helped her daughter to connect the
elements of her story plot. Acknowledging this limitation, seven par-
ticipants (three parents and four children) suggested the inclusion of a
searchable image library as a potential future feature of the storytelling
app.

Summary: Parents and children reported that the images benefited
children’s storytelling process. The images allowed children to use their
associative abilities (Benedek et al., 2012) which involved combining
the visuals in new ways to form a story plot. However, in a couple of
cases, the images also required additional parental facilitation to
maintain story coherence. Conversely, when children approached the
task with a pre-determined story plot that they were unwilling to
change, the images did not align with their creative storytelling process.

4.2.4. Kids Story Builder with interaction design scaffolds for narrative
thinking: spine supporting children’s story planning and coherence

The third task used the Kids Story Builder app and the pairs were
asked to apply a spine to construct their story. Four children introduced
their own visuals to create their stories, though three of them included
visuals in only some of their story pages. Only one child included visuals
in each story page. Three out of the seven children chose not to use any
visuals. In all cases, children included text captions on their slides with
one child adding pre-recorded narrations in line with his previous
stories.

Overall, there was a strong parental preference in favour of the spine.
During the interviews, five parents reported that the prompts within the
spine supported their children to develop a structured and coherent
plot. Sabrina (P) explained: “I found the one with the story structure the
easiest and I think it made her come up with a more coherent story as a result.
It sort of forced her to think through her plot and make more meaningful
choices for her narrative without even realising that it is forced on her. It also
helped that they were familiar words, e.g., ‘once upon a time’, etc.” Three of
the parents, such as Yvonne (P), found that the spine helped the parent
better support their child: “It definitely was easier with the structure. It
reminded me of Mad Libs, this old game we used to do. Cos when she, you
know, I could prompt her, I tried not to prompt her in the other ones because I
wanted it to be her imagination. But with this prompting it was easier for her
to come up with something.” Parents also recognised the valuable
learning potential of the moral story ending. Ariana (P) elaborated:
“And then you have to find the moral, what’s the moral, and if you were like,
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‘Hmm’. So, he took a while, and I really enjoyed the moral of the story. It’s
beautiful. And even when you’re an adult you still have to learn something. I
found it beautiful when he said that ... I think it’s the one that he struggled a
little bit more because we needed a moral. And his stories, he didn’t have a
moral. It was just like the story without reflecting. So that was nice. That was
nice to put it in his life.”

Despite the positive reports from most parents, however, similar to
what was found when using images as story scaffolds, two children who
came to the task with their own story plot, experienced the spine as
a barrier to the story they wanted to create. This created a facilitation
tension for parents. Kate (P), who had earlier expressed an appreciation
for her son’s creative agency, found this particularly challenging: ... just
because we had the story, I didn’t like the leading sentences. Because then we
had to change the whole thing, and then I had to talk to Mark about it and he
was a little resistant at the beginning ‘no, we don’t wanna do that, we don’t
wanna do this’. And then, we just had to come up with another version.”
Contrary to Kate (P) and Henry (C), both Ariana (P) and Alex (C) re-
ported enjoying this particular task the most. Alex depicted the story’s
characters and dynamics using drawings and photos he imported into
the app. Simultaneously, he relied on the story spine as a guide to
help shape the plot. As the pair found it difficult to align the repeated
spine prompts with their evolving story, and in accordance with the task
instructions that allowed participants to remove prompts if necessary,
the duo decided to delete some of the prompts. This resulted in a spine
structure that effectively balanced their creative aspirations and the
overall coherence of the story. Ariana explained:

“I think that’s the one that he enjoyed the most, yeah. It was a mixture of
things because there was more structure as well. We were forced to kind of
follow that structure. Because he said, I don’t remember which slide was
it, and then after there was a slide that it repeats a prompt. Can we not do
like all of them? Like I said, ‘Yeah, you can delete all of them if you want’.
I think that’s the end of it. So, he liked the structure of things.”

A second source of frustration reported by three of the children was
the repetitive nature of the spine prompts offered in the story tem-
plate. In the words of Henry (C): “And I hated it because it would always
say ‘because’ (spine prompt), I mean ‘because’ ...”

Summary: For the most part, parents perceived the spine to benefit
children’s storytelling process by enhancing their story planning,
coherence as well as higher order thinking. Therefore, the spine made
children’s learning explicit. Nonetheless, there were also instances
during which the spine’s structure clashed with the story plot children
wanted to develop, and a flexible perspective was found to be pivotal to
how children benefited from the spine.

5. Discussion
5.1. DST fostering identity work in the family with the child at the centre

Drawing from previous research which has shown how oral stories
allow families to make meaning of their identities together (e.g. (Koenig
Kellas, 2005) (Vasalou et al., 2020b),) we wanted to explore if story-
telling with DST would engage” parents and children alike in a process of
negotiation and story co-creation to engender a shared experience. In
contrast to this, across all tasks, our findings showed that the digital
story authoring process was led by the child. Parents valued the op-
portunity to witness their child’s creativity and children showed
eagerness to lead the crafting of the stories. There was thus a shared
appreciation in the dyad of the child’s creativity and agency in the
context of DST. On the surface this connects with research in the class-
room which has shown that teachers define creativity as a learning
outcome of DST (Rubegni & Landoni, 2014). However, taken together

2 We note that the term engagement is used throughout the paper to refer to
participation in the task, i.e. behavioural engagement (Hospel et al., 2016).
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with Vezzoli et al. (Vezzoli et al., 2020) who found that parents
co-reading with their children at home promote child agency and take
joy from their children’s immersion with books, we propose that the
child’s creativity and agency in leading DST activities at home is an
overarching family value adopted by both children and parents.

In contrast to past empirical work on families’ digital storytelling
(Liaqat et al., 2021; Pahl, 2011; Vasalou et al., 2020b), we didn’t find
evidence that children and parents together negotiate their identity. This
draws a sharp contrast with oral storytelling suggesting that the intro-
duction of technology changes the dynamics between parent-child.
Despite this, an examination of the content of the stories created
across the three digital storytelling tasks showed there were both
‘child-centric’ stories (i.e., children making sense of their own identity) as
well as ‘family-centric’ stories (i.e., children reporting shared family ex-
periences) evidencing that the stories mediated how children con-
structed their selfhood and their family identity (Bruner, 2003).
Family-centric stories reported experiences either shared in the past
within the family (e.g., going on holiday, losing a pet), or anticipated
moments with one’s family (e.g., Christmas). Children also explicitly
discussed their stories in relation to their family identity (e.g., a shared
love for animals across the intergenerational family). During the inter-
view, whenever children shared stories reflecting the past, it was clear
that their stories re-ignited the child’s memories and affective connec-
tion with their family. Contrasting the role of family-centric stories with
child-centric stories, which expressed the child’s interests, lives and
affects, we posit that child-centric stories can also play a role in the
family, strengthening parents’ understanding and appreciation of what
matters to their children with stories playing a transformative role,
particularly if children are reluctant to share how they feel (Wall-
baumSwamy et al., 2017). Our work shows that stories created with
DST foster children’s understanding of themselves and their fam-
ilies, with family-centric stories strengthening the affective bond in
the family.

In their study on parental roles during digital game play, Yen (Yen
et al., 2018) cautioned researchers against proposing normative roles
and highlighted the importance of exploring what children and their
parents find meaningful in their digital interactions. By building on the
unfettered perspective of how the parent-child approached DST-enabled
activities, our work highlights the importance of sustaining the child’s
agency and creativity through the design of DST, an issue which we also
discuss in the next section. Considering these findings, we believe par-
ents can be involved before, or after the story creation to orient chil-
dren’s stories toward the family and further strengthen family identity.
Drawing from researcher-led interventions that have previously
involved parents in story development through different prompts (e.g.,
sharing memories, pictures of meaningful objects) (Liagat et al., 2021;
Pahl, 2011), DSTs could offer features that allow parents to capture events,
objects, or memories involving the family, leaving it for children to use them in
their stories. Echoing implications reported in (Liaqat et al., 2021) for
storytelling between immigrant grandparents and their grandchildren,
we also propose that the role of stories in strengthening the family’s affective
bond raises the potential for designing DST as memorabilia allowing families
to return to and re-experience shared memories.

In the absence of the parental co-creation role we had initially
anticipated, the next sections examine the facilitative roles parents
ended up taking in digital storytelling. After reviewing the need for
scaffolds in DST, we focus on the nature of parent-child interactions
when using the two interaction design scaffolds for visual literacy and
narrative thinking.

5.2. Establishing the need for interaction design scaffolds in storytelling

In the first task of the study, children used the Kids Story Builder app
to create a new story without the use of interaction design scaffolds. This
provided a baseline understanding into children’s narrative thinking
and visual literacy skills, indicating that for many children these skills
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were still developing. Several children found it challenging to initiate
and develop their own story plots without some parental support,
similar to results reported in (Pittarello & Bertani, 2012). Moreover,
many of the children did not use visual resources consistently within
their stories that have been previously proposed to be critical for identity
expression (Pahl, 2011). With regards to children’s traditional and
technology literacies, even though the verbal modality was used in all
stories, parents were tasked to type the stories mirroring findings from
Pittarello and Bertani (Pittarello & Bertani, 2012) who showed that
children in their research preferred audio recordings rather than typing.
This latter finding emphasises the design requirement for audio recording
and/or speech-to-text within DST, which many of our participants requested.
Against this context, the two interaction design scaffolds supported
children in distinctive ways with each of them raising different re-
quirements for parental facilitation.

5.3. Interaction design scaffold for visual literacy: supporting child agency
in storytelling

The task involving the visual literacy scaffold triggered children’s
associative abilities. Children were able to effortlessly draw associations
between the visual resources, i.e., a library of images, to craft new
stories. Importantly, this task offered the only opportunity to two out of
the seven children to practice their visual literacy, since these children
did not use visual resources in the remaining tasks. This highlights the
value of this scaffold since some children may not naturally draw on
their visual literacy. A couple of parents occasionally prompted their
children to maintain the coherence of their story as children’s immer-
sion with the visual sometimes overtook their narrative thinking.
Despite this subtle intervention, parents reported remaining largely
uninvolved, thus acting as ‘spectators’ (Yen et al., 2018) who observed
their child’s story authoring. These findings indicate that the visual
literacy scaffold was successful in both maintaining the valued
agency uncovered in 5.1 and effectively supporting children to
construct their story plot from the visual resources available. We
thus propose that visual literacy scaffolds are a valuable addition to DSTs
designed for the home. A critical design implication for future DSTs, raised
by the participants, however, was the inclusion of extensive and searchable
image libraries that can support the diversity of story themes children want to
pursue in the home context.

5.4. Interaction design scaffold for narrative thinking: parental roles
introduce diverse dynamics

The task involving the narrative thinking scaffold was also facilitative,
this time in improving children’s story structure and coherence, which
most parent participants reported. By stressing the need to maintain a
coherent story, this task highlighted children’s related weaknesses in
narrative thinking, aligning with Rutta et al. (Rutta et al., 2020). In
contrast to the asymmetry of roles observed during the visual literacy
interaction scaffold task, the nature of the task introduced an implicit
learning aim which parents supported by taking an active role. Parents
commended the function of the scaffold in helping them to act as
‘coaches’ (Yen et al., 2018), prompting their child on how to apply the
spine. Nonetheless, there was also a mixed reaction in using this inter-
action design scaffold by parents and children alike. Whereas one of the
parents perceived the scaffold as a threat to her child’s agency, some of
the children found the constraints posed by the spine to impede their
creativity.

Our study shows that the narrative thinking scaffold supported
children to use their narrative abilities during the storytelling
process. In bringing focus on children’s learning and introducing the
need for an engaged educative parental role, it also aroused power
dynamics between parents and children that were deemed by some
dyads problematic. Our study aligns with past case study research
reporting similar power tensions during digital, video storytelling
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(Gottel, 2011). In highlighting children’s need for support, the narrative
thinking scaffold may have limited the children’s agency in the DST,
while foregrounding the adult expertise in a domain the children viewed
as their own. Whereas our findings align with previous research indi-
cating that children may still need adult support in their narrative
thinking (Rutta et al., 2020), future research should explore other ways to
design narrative thinking scaffolds that contribute to a better balance between
children’s narrative thinking and their agency; for instance, by avoiding the
use of the narrative thinking scaffolds as the entry point to digital storytelling.

5.5. Interaction design scaffolds and the need for appropriation

Finally, we look at our research findings across all three digital sto-
rytelling tasks to suggest appropriation as a possible avenue for the
use, as well as design, of DSTs intended for the home context.
Children who were able to appropriate the scaffolds ‘as designed’, i.e.,
negotiate and adapt them to the story they wished to make, benefited
from their inclusion in the ways shared in 5.3 and 5.4. Our study shows
that parents have an important role to play in recognizing the relevance
of appropriation and the support required to promote the child’s
cognitive flexibility in relation to the storytelling task. An example of
this came from one of the dyads (Ariana-Alex) who moulded the use of
the spine to align with their use of multimodal resources (see 4.2.4).

However, two of the dyads found it more challenging to appropriate
the scaffolds into their storytelling in the same way, with one of the
children-parent pairs (Mark-Kate) offering the most illustrative
example: when participating in the three tasks Mark held a pre-
determined story plot he was unwilling to adapt, experiencing the
interaction design scaffolds as an impediment to his agency (see 4.2.4).
In contrast to the workflows often embedded in DSTs for schools (e.g. (Di
Blas et al., 2010; Pittarello & Bertani, 2012; Rubegni & Landoni, 2014)),
we propose that DSTs for the home must offer the possibility to activate
interaction design scaffolds in ways that are meaningful to the child. E.g,
DST could invite children’s self-assessment of what supports they need
before/during the storytelling personalising the scaffolds presented.

Table 1 summarises the design implications of the study as they
apply to DST intended for the home.

5.6. Limitations

Our study focused on DST for tablet-based interactions which reflect
the hardware most families have at home. There are other set ups such as
tangible digital storytelling where users can often participate in a task
with others without needing verbal negotiation. It is thus possible that
parents’ creative engagement was limited by the fact that their children
had control of the tablet when using the DST (also (Hiniker et al.,

Table 1
- Design implications for DST at home.

DST implication supporting parent-child ~ Rationale

storytelling

Providing parents with tools to capture
events, objects, or memories involving
the family, which their children can
use in their stories

Introducing a valued parental role (5.1)

Designing DST as memorabilia allowing
families to return to and re-experience
shared memories

Introducing audio recording and/or
speech-to-text within DST

Including extensive and searchable
image libraries

Embedding narrative thinking scaffolds
in the storytelling and avoiding their
use as an entry point

Allowing parents-children to activate
different interaction design scaffolds

Strengthening the affective role of stories
at home (5.1)

Removing parents’ manual labour (5.2)

Allowing children to express a wide
range of stories (5.3)

Maintaining children’s agency and
ameliorating power tensions with their
parents (5.4)

Allowing parents-children to create
stories in ways that are meaningful to
them (5.5)
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2018)). Future work could explore whether the child-centric role we
identified manifests when the technology allows for symmetrical action.
Moreover, we recognise that previous work has found cross-cultural
differences in how parents get involved in children’s use of digital
technology, and thus our findings should be interpreted within a UK and
US context with more research needed to understand if they transfer to
other settings. Also, owing to the qualitative nature of our study and the
effort required to maintain a field study remotely, we involved seven
families. While we acknowledge that more participants would have
strengthened the analysis, we reached saturation for the first RQ,
meaning that patterns recurred across the interviews, indicating that the
sample was sufficient. For our second RQ there were divergent patterns
found that benefited the interpretive analysis and the expansion of the
design space, yet it is possible that the inclusion of more families could
introduce new dynamics. Finally, the study was conducted during the
second year of the pandemic and families’ engagement with digital
technology may have impacted on how the dyads participated. For
instance, families may have struggled to complete the tasks in a timely
way due to the dominance of online education at the time, but equally it
is possible that children acquired new digital literacies due the
pandemic positively affecting their participation in the digital stories.

6. Conclusion

DST offer a way of negotiating and making sense of identities, ex-
periences, and knowledge through the multimodal and open-ended
opportunities they offer for self-expression. The aim of this study was
to advance a new perspective on DST by situating it in the home context
to contribute an understanding of how the child and parent engage in
DST together. Recognizing the role of digital technology design in
shaping these interactions and supporting children’s storytelling we
focused on two scaffolds previously used in DST for visual literacy and
narrative thinking. Our study makes three contributions to DST for the
home context. First, we show that children and their parents both value
the child’s agency and creativity in the context of DST. Findings from the
study show that this child-centric approach can be effectively supported
with DST that employ interaction design scaffolds for visual literacy,
though these need to reflect the diversity of story themes explored in the
home. Second, children approach digital storytelling at home in
distinctive ways. Not only can their initial story goals vary, but they also
have different experiences with appropriating technology to align it
with what they want to achieve. Contrasting with the workflows
designed into DST for schools, a challenge of designing DST for the home
context will be to offer malleable scaffolds that can support children’s
varied approaches, and thus appropriation. Finally, alongside the par-
ent’s lack of creative engagement in using DST reported above, our
study reveals power tensions arising when children’s skills are not yet
developed and require parental support, a concern the narrative
thinking scaffold most vividly raised. While we don’t wish to undermine
the value of child-led creative digital storytelling we found in the home,
we also concur with Hiniker et al. (Hiniker et al., 2018) who identified
the need for parental roles in screen-based apps designed for
pre-schoolers. Inspired from our own findings, and in particular chil-
dren’s family-centric stories, we believe there an opportunity for future
interaction design research on DST to explore how to embed supports
that allow both parents and children to contribute meaningfully to
digital stories and contribute their respective expertise.

7. Selection and participation of children

Seven children were involved in this research recruited via their
parents. Following initial contact with the researcher to establish the
pair’s commitment, standard ethical procedures were followed as
approved by the University ethics committee. Children gave consent
prior to participating. An age-appropriate information sheet was pre-
sented and discussed with children and parents, and an online consent
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form was given to each participant. Throughout the paper, we refer to
participants by a designated pseudonym.
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APPENDIX

Child interview

Did you enjoy using the app to make your own stories? Why or why
not? Do you think you’ll continue to use it now that our experiment is
over?

Can you please explain to me briefly what each of these stories are
about?

How much of each story was created by you and how much by your
mum? Which parts were made by whom?

Can you please explain to me briefly your process? Where did you get
your ideas from? How did you choose your characters? How would
you decide what happens next, or how the story should end?
Which story are you proudest of out of the 3 stories you created? Can
you explain why you liked that best?

If you could change one thing about the app, what would it be and
why?

Parent interview

e When making these stories, was it difficult to engage your child to
participate in the creation process? If yes, in what way or why?
Do you agree with your child’s account of his contribution to the
story creation compared to yours? If not, how much of the story and
which parts would you say were your contribution?
Explain your process: where did you get your ideas from? How would
you decide the story’s characters, plot, what should happen next,
how it should end, etc?
Out of the three stories you created together, would you say one was
more enjoyable to create than the others? If so, which one and why?
Out of the three stories that were resulted, which do you like best and
why?
Would you say the app helped with getting you or your child more
engaged in the activity, or was it more of a hindrance/distraction?
In retrospect, do you think either feature of the app - the icons and/or
the story structure - helped you in creating your own story, as
compared to using the app without either feature (as you did during
week 1)? If yes, which feature did you find more helpful? And why?
If no, why not?
e If you were to change something about the app, what would it be?
Why would you want this feature?
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