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Figure 1: The left image shows the therapist conducting therapy online. The middle image shows the client sitting with an
adult in a therapy session. The right image shows the client and therapist in an in-person therapy session.

Abstract

Teletherapy for speech-language therapy (SLT) has become essen-
tial for many families. Early intervention for young children is
important to ensure that developmental milestones are met. In this
study, from a corpus of 10 videos, we present three cases of online
and in-person therapy sessions with children between the ages of 3
and 6. Our analysis shows how online and in-person SLT sessions
use tools, how they are conscripted into social and transactional
moments, and identifies features of tools that support or hinder
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therapists’ goals (see Figure 1). From our findings, we discuss in
detail four overarching features of tools and implications for design.
These features support engagement, space usage, child-centred play,
and adaptability in therapy sessions. The paper outlines how these
features are present in the tools used in SLT, and describes how
they impact SLT activities, therapists’ and children’s goals, and the
environment for social transactional activities.
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1 Introduction

Early support and intervention for language disorders in children is
imperative to ensure developmental milestones are met. In remote
settings or settings where there are accessibility issues for fami-
lies to attend in-person therapeutic sessions, parents are often left
without local support, and alternatives to in-person therapy ses-
sions are needed. Teletherapy provides a technologically mediated
alternative to conducting therapy sessions using video conferenc-
ing [63]. Teletherapy delivery has seen a steady uptake in recent
years in response to digital technology maturation and COVID-19
social restrictions [56]. It is seen as a desirable service offering
advantages over in-person therapy due to being more accessible,
efficient, community-based, and educational [4, 7]. However, little
is known about how or whether the role and requirements of tools
change from in-person to online delivery of SLT (Speech-Language
Therapy) sessions.

Familiar playful tools, such as tangible toys and craft materials,
are often used in therapy sessions to support engagement in SLT ses-
sions. In therapy, additional conditions are imposed to enable these
tools to support therapy goals, constraining their use for children
[16]. One such condition placed on tools is what is referred to in
this paper as a ‘transactional’ activity. Transactional activities, into
which tools are conscripted, encourage engagement from the child
with the offer of a perceived benefit, e.g. a transaction is reached
when a child states a required sound or word in response to an
expected reward given by the therapist. These activities are seen as
playful and directed to the child’s interests yet provide avenues for
therapists to scaffold language-specific target exercises [12]. Tools
are purposefully chosen to meet the child’s and therapist’s needs in
the session. When therapy is conducted online, these transactional
activities can become more problematic due to therapists’ lack of
control over the distributed therapy environment and access to
shared physical spaces. Therapists often find ways of using trans-
actional activities over distance by either finding online versions
of similar activities, adapting activities in situ to suit the presented
online environment, or sending tools out to community centres and
homes and enlisting the collaborative help of parents to conduct
therapy sessions online. To this point, few studies have attempted
to understand how SLT tools afford transactional qualities and how
the environment of in-person and teletherapy sessions impacts the
use of these tools in transactional moments. Most research has
focused on the functions and affordances of mobile applications
in teletherapy [46] without considering the environment or the
impact on early intervention therapy sessions [64].

This paper analyses how online and in-person SLT sessions use
tools and how they are conscripted into social and transactional
moments. In this paper, we define ‘tools’ as objects often used
to accomplish a set task and the instruments therapists use for
therapy, which, in many instances, are physical handheld props
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such as cards or plastic figurines. In distance therapy sessions,
however, this definition extends to the interactions and movements
of touch screens, for example, the handling of the physical iPad and
manipulation of the digital objects on its screen. The environment
refers to the setup of the therapy session, including the room and
its furniture for in-person sessions and the shared visual spaces
provided by cameras and viewing screens for teletherapy sessions.

This paper adopts a design-oriented research approach, in which
an in-situ evaluation of existing tools is performed to identify impor-
tant features of tools for teletherapy [19]. We present three cases as
examples from a corpus of 10 therapy sessions to highlight the simi-
larities and the particularities of the uses of tools present throughout
the online and in-person therapy sessions. With the overarching
aim to inform the design of therapy tools tailored to both in-person
and remote therapy activities, our research question is:

RQ: How do tools’ physical and interactive features support
therapist-child transactional moments in therapeutic interactions?

Our analysis examines commonalities and differences between
how therapists conscript tools into online and in-person therapies.
Findings identify features of tools that can actively support therapy
goals worth consideration in the design of novel tangible interac-
tions for transactional moments in SLT sessions, namely: (a) inbuilt
layers of interaction to indicate the potential of subsequent activ-
ities; (b) mechanisms for control over active and inactive space
to support therapists’ goals; (c) open-ended distributed points of
engagement for child-led collaborative play; (d) content variability
to accommodate children’s idiosyncrasies and preferences. The
features are discussed in light of existing literature in SLT and
HCI research, constituting implications for the design of digital
tools to encourage therapist-child social transactional moments in
teletherapy environments.

2 LITERATURE REVIEW

Due to the more prevalent use of video conferencing services, online
therapy sessions have become a realistic alternative to in-person
therapy. The positives of remote interventions include providing
an equitable and sustainable service to those for whom in-person
therapy sessions are inaccessible [12, 25]. There are several re-
ported hurdles, however, that accompany the changes to transac-
tional activities that are implemented in teletherapy settings. These
challenges include greater difficulty in encouraging playful social
interactions by distance [24], the limited ability of young children
to use digital technology-based therapy tools [27, 54], and reduced
communication and engagement in online interactions [12, 27]. The
shift from in-person to teletherapy sessions means that therapists
have had to adapt their activities to the new landscape, including
how tools are distributed or re-imagined in activities to suit online
environments better whilst maintaining a high service level. We
first discuss how tools are conceptualised and used in therapy ses-
sions and how researchers are addressing the above concerns with
respect to tools in teletherapy settings.

2.1 The importance of play-based approaches in
online therapy

In young children’s therapy sessions, play is a predominant mo-
tivator for engagement and a natural environment for children
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to practise and extend social communication [27, 36]. Play en-
compasses a range of activities, from adult-led scaffolded play to
child-led free play. A systematic review conducted by Gibson et
al. [24] on play-based therapy interventions found that play was
predominately adult-led when digital technology was used in ther-
apy sessions, whether in person or teletherapy. The researchers
called for more naturalistic approaches to digital technology that
incorporate free play, which is related to social connectedness and
promoting positive behaviour [21, 51]. Considering play is a de-
velopmentally appropriate activity to engage children in learning
[45, 58], finding ways to encourage play in online SLT settings is
integral for positive learning outcomes.

2.2 The role of tools in teletherapy
environments

The usage of tools in teletherapy settings has required a shift in
therapists’ understanding of what activities can be successfully
conducted through teletherapy and what hurdles need to be over-
come when existing in-person therapy tools are employed online.
One main concern for teletherapy therapists is how to encourage
transactional moments that incorporate playful social interaction
and communication [24]. There are three broad approaches taken
by therapists in response: 1) the relocation of physical tools from
in-person therapy sessions to be used in homes, 2) the adoption of
physical tangible tools into teletherapy, and 3) the introduction of
digital tools.

2.2.1 Re-located physical tools create an anxious therapy session.
The re-location of physical tools involves ‘gifts’ (such as board
games and craft materials) physically delivered to remote locations
such as community centres or family homes. Children are reported
to be excited and engaged during and between teletherapy sessions
when presented with new physical tools. Campbell et al. [12] dis-
cuss the importance of children having ownership of the materials
to use and bringing enjoyment to online therapy sessions, such as
placing playdough over the image of the therapist. For the therapist,
however, relinquishing control over materials means a reliance on
parents to ensure physical tools are ready to be used, as well as
a reduced ability to manage when and how tools are used. These
considerations increase the burden on therapists to ensure that
children are attaining speech goals in therapy sessions without
being able to use tools as transactional mediators. Therapists have
self-reported that they can adapt in several ways to deliver better
service using alternative means of engagement, such as competition
or providing a selection of activities rather than relying on a single
one. Also reported is the negative impact of creating a higher level
of anxiety in therapists using these relocated tools in therapy-type
activities [12].

2.2.2 Open questions as to the adapted use of physical tools in
teletherapy. There is little research conducted on how tools are re-
purposed over teletherapy, with few notable exceptions. Ekberg et
al. [16], using observational data from in-person and teletherapy
sessions with young children, discuss how therapists adapt the ac-
tivities used with existing tools for in-person sessions to teletherapy
environments. For example, in in-person therapy, a ball run is used
as a reward for correctly making a target utterance. The therapist
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first illustrates the target utterance through physical gestures and
verbal cues. The child then speaks the utterance and is rewarded
with physically being able to release a ball down a ball run. In
teletherapy, a similar strategy is applied; however, instead of the
child being able to control the ball physically, they are encouraged
to communicate the target word, and then the therapist releases
the ball for the child. The child’s role is to observe this activity
happening. Other interactions engage the child with some success,
such as the therapist using strategies that enable playful pretend
embodied interactions after a target sound has been conducted,
such as touching the screen as if to release the ball.

As a counterpoint to the above-cited research, general discussion
by researchers in young children’s therapy regarding the merits of
using re-purposed tools in teletherapy environments proposes that
if therapy is not centred around playful embodied activities that
use physical tangible tools, the engagement level of children will be
limited and will reduce their abilities to learn how to successfully
communicate in social environments, and restrict their ability (and
the therapist’s ability) to use other modalities of communication
such as physical touch [12, 27], and child-led play activities [13, 24,
36]. The focus on child-led play has also increased the importance of
leveraging carer involvement in SLT practices with children [12, 18].

The adaptation of activities requires trial and error to determine
what works in teletherapy environments. When tools are adapted
for teletherapy purposes, the child has a diminished level of owner-
ship over the tools. Therapists use alternative engagement strate-
gies to counteract the disadvantages of teletherapy environments.
Strategies reported include pretend play, competition, collabora-
tive or common digital resources [12, 46], and leveraging parental
involvement to continue to promote embodied play. However,
strategies involving the modification of activities are often seen as
a subsidiary alternative to in-person therapy, causing aspects of
existing tools, e.g. tangibility and narrative child-centred free play,
to no longer be useful for SLT activities [12]. This prompts ques-
tions about the properties of physical tools (physical and digital)
that make for effective tools in teletherapy with young children.

2.2.3 Digital tools offer alternative types of motivation, feedback,
and timely analysis for families engaging with SLT.. Several digital
tools have been developed for therapy sessions. SLT researchers
suggest that digital tools that are entertaining and engaging are
able to provide a similar response in motivation to physical rewards
when children produce a target utterance [12, 28]. Virtual rewards
provide motivation for engagement and feedback to inform the
child of their progress. Researchers have proposed several types of
tools, including digital games and digital tangible tools (including
IoT devices), although few have been widely implemented [66].
Digital therapy games: Digital therapy games have been devel-
oped for therapy evaluations [2] and training [29], including serious
games and therapy applications. They provide an avenue to moti-
vate and support children and parents in practising target exercises
outside the therapy sessions [22]. Furthermore, digital games can
provide engaging graphics, short-term reward systems, and young
children with immediate and consistent feedback when practising
mouthing sounds. Digital games for therapy include features such
as multi-sensory dynamic feedback [22], personalisation [2, 15]
speech analysis and biofeedback that can detect the accuracy of the
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spoken phoneme [28, 29, 46, 49], and annotation and recordings
[1, 28]. Though sparsely implemented, these tools reveal useful
functions digital technology can support in therapy sessions if they
align with therapists’ and children’s goals [53].

Digital tangible interactive tools: Digital tangible interactive tools
provide the benefits of being technological artefacts that collect
data, provide audio and visual interest, etc., embedded in familiar
physical, tangible toys that children can readily socialise within play
[40, 43, 52, 54]. Tangible interaction draws on design and computer
science fields, combining embodied interactions of the material,
digital and the social [31]. Tangible interactive devices that capi-
talise on opportunities for greater open-ended embodied behaviour
compared to traditional user interfaces that are more restrictive,
such as the mouse and keyboard, have been shown to support
children’s ability to think through their hands, aiding their commu-
nication through verbal and gestural means [38, 41, 47]. Antle et
al. [3] conducted an experimental study to compare the benefits of
tangible interactions, mouse gesture user interfaces (GUI), and non-
digital tangible technologies with children. Their findings indicate
that children spent more time communicating their thoughts with
others through tangible tools (digital and non-digital) than with a
mouse GUL These studies highlight the importance of creating dig-
ital, tangible, interactive tools that encourage embodied behaviour
for young children when communication is an important outcome.

Specific studies targeted towards general therapy have articu-
lated some recommendations when designing tangible devices for
children as part of therapy activities. Sitdisanguan et al. [57] con-
ducted a comparative study between a TUI (tangible user interface)
system and a WIMP (windows icon menu pointing device) system
with 20 low-functioning autistic children, deriving design guide-
lines for TUI systems, e.g., ensuring tangibles can be manipulated
by small children, fit on a tabletop, issue prompts after a set time of
no use, include audio when needed, use negative feedback sparsely
if at all, provide correct answers after a set amount of tries, and em-
ploy clear visuals. This study, while not conducted in SLT therapy
sessions and its direct relevance to SLT is not certain, provides rare
and potentially useful guidelines when considering the design of
digital tangible devices. Relatedly, Santos et al. [54] conducted a
focus group with five SLT specialists and found the following rec-
ommendations for highly desirable features in IoT tangible devices
for SLT: engaging for the child, versatile, facilitating interaction
with family members or peers, involving parents, providing sto-
rytelling opportunities, including playful interactions, requiring
no knowledge of digital technology, involving feedback (including
haptic, visual and sound), logging data, resetting remotely, not dis-
rupting daily activities, and being useful. A study conducted by
Phykitina et al., [51] which included interviews with mental health
therapists, discusses design recommendations for tangibles such
as providing child-led safe environments that allow for play, free
expression and open exploration.

Overall, digital tools are easy to maintain, provide timely feed-
back, and promote engaging mechanisms such as competition.
However, researchers have cautioned their use in therapy sessions
for several reasons. Young children may find technologies diffi-
cult to use and are more likely to be adult-directed rather than
child-centred, leading to calls for “naturalistic approaches to [digi-
tal] technology” [24]. They are also described as being difficult to

Sarah Matthews et al.

collaborate on [54]. For example, Campbell [12] describes one hur-
dle to using digital resources in SLT — the reduction in physically
interacting with children. In-person therapy sessions allow clini-
cians to engage in tactile promptings, such as physically touching a
child’s cheek to demonstrate different mouth positions or touching
a child’s diaphragm to enlist breathing techniques. Although tan-
gible and IoT devices can address some of these levelled concerns
whilst taking advantage of digital technologies’ ability to record
and track the activities of children in therapy sessions, there are
currently very few studies that report on how digital tangible and
IoT devices are or can be embedded in therapy sessions with young
children. We need a better empirical understanding of the role
of therapists, the tools, and the needs of children to create digital
therapy tools that are fit for purpose.

2.3 Summary of Literature Review

The majority of research related to the design of SLT tools for
teletherapy has been developed from focus groups of therapists
and parents, comparison studies of tangible digital technologies, or
general therapy studies [24]. While these studies provide a valuable
and formative orientation to the field, we still lack a detailed appre-
ciation of what aspects of these tools either support or hinder the
therapist and young children’s interactions, including communica-
tion and social play. For this reason, we focus on the moments when
tools are used in transactional activities to encourage young chil-
dren to engage with therapists’ goals in SLT sessions. In this paper,
we address this gap by analysing video data of naturalistic, situated
activities and interactions in both in-person and teletherapy envi-
ronments to determine how the features of SLT tools impact the
activities, the therapist/child’s goals, and the environment [5, 11].

3 METHODOLOGY

We have taken a design-oriented research approach whereby we
analyse the use of existing tools in a naturalistic setting to interro-
gate problems and propose areas for further design response [19].
Before implementing designed prototypes, generating design ideas,
and incorporating participant perspectives, an analysis of exist-
ing practices in the field is needed to ensure design interventions
bring together the nuances of particular participants, activities and
environments [34, 61]. Design-oriented approaches to research
are distinct from other forms of inquiry with respect to how they
primarily focus on identifying novel opportunities for the design
of artefacts rather than on hypothesis testing, theory building, or
other valid research objectives. Our adoption of this approach uses
video-based methods to examine how existing tools are conscripted
into teletherapy and the interactional consequences of their use
[19]. The benefit of using a design-oriented research approach is in
understanding the set of contextual features of tools for teletherapy
and how, although the therapist’s goals remain the same, this differs
between existing and in-person SLT [60].

3.1 Participants

Participants were recruited through a child development service
and in compliance with Human Research Ethics Committee (Ref.
1400000864). The corpus presented in this paper involves four
children between the ages of 3 and 6, two therapists, and, when
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appropriate, the children’s carers in ten video sessions (see Table
1). This was taken from a total corpus of data that included three
therapists and 11 children. The diagnostic information provided to
us by the therapists indicated the children had a range of speech
and language conditions associated with developmental delay diag-
noses (including Autism Spectrum Disorder and Down Syndrome).
Therapists were able to provide both in-person and teletherapy ses-
sions to each client. Informed consent was provided by the child’s
adult parent or guardian on behalf of their child and, where appro-
priate, from the child [14]. A heterogeneous purposive sample was
collected to include both general and particular interactions in the
analysis. Children were selected for the study for their range of
developmental diagnoses, with all but one diagnosis represented
by at least two participating children. Each type of diagnosis was
provided with therapy sessions conducted via videoconferencing
and in person. This enabled us to compare treatments across the
two environments. Each therapist was considerably experienced
(mid-career) and offered a broad range of treatments.

3.2 Collected data

The in-person sessions were recorded from two stationary video
cameras in the therapy room, and the teletherapy sessions were
recorded from the therapist and the child’s screen over video-
conferencing software. No researcher was present in either of
the types of therapy sessions. Most children participated in at least
three separate therapy sessions. A total of five in-person sessions
and five teletherapy sessions are presented in this study’s corpus.

3.3 Analytic approach and data selection

Our theoretical and analytic orientation adopts a socio-material
lens to investigate the relationships between tools, environments,
and social connections [10, 20, 35]. This perspective is predicated
on the intrinsic relations of material properties of the world to the
social contexts in which those properties become visible, noticeable,
and/or consequential, informed by the differentiated design stance
taken by Leonardi & Rodriguez-Lluesma [39]. This socio-material
analytic lens underpins our design-oriented research methodol-
ogy [39, 48], taking into account the social environments in which
therapy tools are deployed to analyse how these complex and rela-
tional social systems play out in the activities surrounding the tools
[35, 39, 48]. A socio-material perspective is helpful for designers in
foregrounding the tools in social contexts, informing the design of
outcomes better suited to complex social situations. The analysis
interrogates tools’ physical, interactive and social requirements
for delivering SLT therapy with young children in naturally oc-
curring contexts. To understand the consequentiality of tools in
these practices, we used multimodal video analysis methods [30],
a data-driven descriptive analysis, to identify what children and
therapists interactionally do in sessions [9, 61]. This is particularly
important when young children are involved in research, ensuring
their actions and perspectives are captured rather than prioritising
adults’ perspectives [14].

From the therapy videos captured, a corpus of ten sessions were
selected based on their use of a range of tools in teletherapy and
in-person environments, the age of the children engaged in the
sessions, and their relevance to the research question, with the aim
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to inform the design of therapeutic tangibles for young children:
How do tools’ physical and interactive features support therapist-
child transactional moments in therapeutic interactions?

The 10 videos (detailed in Table 1) were viewed by three re-
searchers (backgrounds in computer science, psychology, interac-
tion design and early childhood) and discussed to ascertain their
ability to reveal patterns of behaviour related to the use of tools.
Four videos were excluded when they only exhibited repeated be-
haviours already captured in other sessions or if the tools in the
video were used in a limited fashion, e.g., only as a reward or for
initial engagement rather than in therapeutic interactions or trans-
actional moments. The remaining six videos were analysed in detail
using Nvivo™ software. The analysis included transcriptions of
speech, audio and body movements alongside video data, enabling
the coding of verbal and visual interactions. These six videos were
logged, coded by two researchers [37], and discussed with the other
team members.

The data was initially processed by assigning low-level codes to
the raw data, such as ‘joint play’ when we noticed both therapist
and child played together, ‘distracted” when the child strayed from
the task, or noting which tools were deployed. This lower-level
coding of the video enabled the team to quickly identify specific in-
teractional episodes that included the phenomena of interest (‘trans-
actional moments’) and to interrogate recurring features of these
phenomena. Secondary codes were based on the types of actions
the participants performed in the sessions under general questions
posed by the data: How was the activity promoted to the child?
What made the child stay in the activity? What made the activity
more or less engaging? What was the reason for ending the activ-
ity? This process generated subcodes for each of these questions,
e.g.; motivated by the therapist (verbal/bodily); motivated by the
parent (verbal/bodily); tool-motivated (sound/animation/colour);
child-initiated; reward system (for child) evident; no initial moti-
vation visible or needed. After the data was logged and coded as
such, relevant sequences could be scrutinised to determine the roles
the artifacts and tools played in those transactional interactions
to elucidate our research question. From our detailed analysis of
these sequences (a sample of three presented below), we looked to
identify an initial set of features of tools in SLT sessions.

In this paper, we present detailed analyses of three videos from
the six videos analysed, selected based on their ability to showcase
the variety of interactions using tools in transactional moments.
The three cases of tools-in-environment represented are Mr. Potato
Head™ doll in person with binder and cards, Mr. Potato Head™
Application [65] on iPad in teletherapy, and the colour-sorting card
game in teletherapy. The three videos involve three types of toys, i.e.
application (Mr. Potato Head™), character toy (Mr. Potato Head™),
and cards (picture cards), selected as exemplars of the types of
findings found in the other cases of SLT therapy. In the discussion,
we note where these behaviours have occurred elsewhere in our
corpus of video data.

3.4 The general value of few, but detailed,
qualitative analyses of cases

The primary research value of analysing only few cases in detail
is not (in the first instance) to generalise to a larger population
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Table 1: Outline of the 10 videos: the tools used, the environment, the participants, and the activity.

Tool Mr. Potato head™  Sound cards Piggy sorting Bubbles Mr. Potato Card Matching
Virtual app.iPad head™
doll,Binder with
Cards
Activity Naming different ~ Target sounds ‘Little’ & ‘big’ Adjectives for Naming different Repeating
parts of the dolli.e. suchas ‘W’ and e.g, little orange, blowing bubbles  parts of the doll ~ animal names
hat, arms, eyes. hand gestures big orange. i.e, blow, up, out. i.e. hat, arms, and practicing
eyes. ‘same’
Teletherapy Child (C1) Child (C1) Child (C3) Child (C3) Child (C3)
Participants  Therapist (T1) Therapist (T1) Therapist (T2) Therapist (T2) Therapist (T2)
In-person Child (C4) Child (C4) Child (C2) Child (C2) Child (C2)
Participants  Therapist (T1) Therapist (T1) Therapist (T2) Therapist (T2) Therapist (T2)

of cases. While cases for generalisation will ideally emerge over
time with greater volumes of data, there are several other reasons
for looking at few(er) cases. In Stake’s [59] presentation of case
study research, he argues that it is only once phenomena are bet-
ter understood in detail and in their own terms that more general
explanations, accounts or features of cases may be identified as po-
tentially transferable to other cases. This is relevant to our project,
as there are currently very few in-situ studies of SLT sessions with
young (pre-school) children on which to build. Secondly, detailed
analytic research of this kind is still useful to practitioners, design-
ers, and policymakers. By analysing and representing understudied
aspects of other people’s experiences to designers, the approach ef-
fectively extends their experience of the world, making it available
as an additional resource for drawing out implications for tech-
nologies, tools, and therapy practices, as a means of “disciplining
personal and particularised experience” [59]. This resonates with
long-standing arguments of the value of ethnography for design—
e.g. the need for research to provide detailed accounts of the very
practices that designers will need to support with the systems and
tools they build [55]. The value of detailed case studies such as
ours is not necessarily that they describe general practices that can
be predicted to transpire just like this in other cases, but rather
in their particularity - that these practices actually transpired in
the social world and happened as we describe here (see also [50]
regarding therapeutic interactions). Designers who create tools or
artefacts for these settings can benefit from taking into account
that such therapeutic practices can and actually do happen like this,
and that the kinds of interactional contingencies we identify below
are precisely those that any new therapeutic tools or systems may
have to accommodate.

4 FINDINGS

In this section, we present the three cases that were chosen for their
ability to situate interactions with tools for SLT and as exemplars of
the findings found in the other seven cases (see Section 5). In each
case, we provide 1) a summary of the case, 2) a synopsis of findings,
3) a presentation of the data to situate the tools within the social
activity, 4) an analysis (using a socio-material lens) highlighting
how the tools either support or thwart the social activity of SLT in

Figure 2a: The child leans forward to watch the animation.

order to identify features of the tools that would benefit their use
in therapy (see Section 5).

4.1 Case 1: Teletherapy and a Mr. Potato Head™
application

This case takes place online using videoconferencing software. It
starts with a therapist videoconferencing with a child seated on their
adult’s lap. The therapist uses two tools: the mobile application
game, which contains various virtual objects as part of the ‘Mr.
Potato Head™’ [65] activity and the iPad tool. The iPad is situated
under a document camera, and another camera is focused on the
therapist’s face. We have analysed these tools (application and
iPad) for how their design impacts teletherapy sessions.

This case highlights how existing mobile applications, although
they may have the potential to support therapy goals, can derail
the transactional moment that the therapist has built into the in-
teraction. Issues identified include how the design of interfaces
interferes with the child’s focus on communication with the ther-
apist and diminishes the child’s control over the activity. The case
starts with the therapist choosing the type of Mr. Potato Head™ toy
they will ‘play’ with while the child looks on intently (Figure 2a).

In this case, the application and the iPad tool are seen to pos-
itively support a high level of interest and engagement from the
child. Initially, the therapist and the child, with the parent’s sup-
port, undergo several iterations of a transactional SLT activity that
involves sound work (See lines 5-13). As can be seen, however,
as the therapy progresses, features of the tool’s behaviour result
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Figure 2b: The child leans back in surprise when the parts
fly to different parts of the screen.

Table 2a: Setting up the therapy session with the tools. Key
for table: verbalisations that are unable to be translated use
(inaudible response). The name of the child is anonymised
to (name). Concurrent actions are denoted by * *; activity on
the screen is described with [italics].

Image Line Speaker
1 T1 How about we do. . . this one *[therapist
chooses a potato head2]*
2a 2 {Ihe screen shows a pirate potato head, on
a stage. An animation occurs displacing
their parts on various places on the stage).
2b 3 C1 Woow! *[child sits back on the chair]*

T1 Oh wow!

Figure 2c: The child points to the screen as they say ’hat’; the
therapist is seen moving the hat onto the Mr. Potato Head™.

Figure 2d: The parent and child are discussing possible op-
tions. The therapist tries to get their attention.
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Table 2b: Transactional moment established by the thera-
pists.

Image Line Speaker
5 T1 What do I need first (name)? [Therapist
holds hands up as if to shrug]
2c 6 C1 Look *[bends forward and points to
screen]” hat
7 P1 Hat, good boy
8 T1 A hat! Okay here comes the hat. Oh!
hhhh what’s next *[Therapist moves the
hat onto the potato and then writes a note
on her notebook]”*
9 C1 Shoooees
10 P1 Good boy
1 Ti1 Shoes, okay here’s the shoes, what’s next?

Figure 2e: The therapist has caught the child’s attention and
is helping the child choose a facial feature away from the
application.

in the child being confused about which application elements are
selectable. This causes the child to become distracted from the ther-
apist’s goals, ultimately leading to having diminished ownership
over the play. These three issues are discussed below.

4.1.1 Multimedia interactions support quick engagement. Initially,
the digital tools support the immediate engagement of a child.
The interaction begins with the therapist using the application of
Mr. Potato Head™ to enlist the child’s cooperation. The therapist
chooses a sequence that is initiated with an animation and sound.
The child’s reaction is a dramatic “Woow” as they pull back from
the screen, displaying surprise. The therapist continues to use the
application to encourage the child to pick objects from the screen so
that they can move the parts to the Mr. Potato Head™. It is evident
in the initial interactions that this approach works effectively as the
‘animation’ features reward the child when they state what they
want. However, as we will see below, these same features can also
cause difficulties in teletherapy.

4.1.2  Focus on the tool leads to reduced therapist-child interaction.
The next exchange (Table 2c, Line 12) highlights the parent and
child’s joint attention on the iPad game and how this attention
distracts from the therapist’s movements and results in a disjointed
interaction. The iPad remains stationary under the workspace
camera, being heavy, with a flat base and a one-sided touch screen.
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Table 2c: Highlights the break in the therapists’ transactional
moments at key times (bold text).

Image Line Speaker

12 T1 Okay what else do I need? [therapist turns
to the left to write down]

13 P1 What else do we need honey?

2d 14 C1 Dey *[child points towards the
screen]*

15 P1 Oh no that not. .. what, what are
these *[parent leans forward and
points to the screen]”

16 T1 *[Therapist makes a hand movement to say
something, but the parent and child are
looking at the application]*

17 C1 (inaudible response)

18 P1 Want some, we need some *[parent moves
their arms]*

19 Ci1 Neh *[Child moves their arms]*

20 T1 *Therapist brings her left hand to their
face, parent and child are looking at
screen”

21 P1 Can you see them there? *[parent uses
child’s arm to point to the screen]*

22 C1 Aarrmmms

23 T1 Arms! Here we go one arm oough two
arms! [Application plays an animation)

2e 24 T1 I think we are missing something on his
face *[ Therapist points around their face]*

25 P1 What else do we need on his face?

26 C1 Nose! *[Child points to their nose]*

27 T1 Nose good work, I am going to put my

nose on. .. what else are we missing on
his face?

In Figure 2d (Line 14), we see the child picking “Dey”, an object that
the parent quickly realises is not selectable and cannot be placed on
the virtual Mr. Potato Head™. During this exchange, the therapist
tries twice, with no success, to gain the child’s attention through
the video conferencing screen, watching instead as the parent and
the child determine what the ‘next’ item will be. The therapist
moves back and forth four times between the iPad tool and the
video conference display to determine what the child and parent
are discussing. After confirming the parent’s target word of “arms”,
the therapist moves the arms into place, stating “arms” as they do
so, not noticing that the child has yet to pronounce the target word.
As can be seen, in this case, both the application and iPad tools play
significant roles in focusing attention away from the therapists’
goals. Three features of the iPad and application lead to the loss of
focus. Firstly, the application’s multimedia interactions are fully
engaging and self-contained (i.e. information is on the screen),
limiting input from the therapist and creating a distraction from the
therapy session. This highlights the need for engaging features to be
restrained and temporal in their use. Secondly, the iPad’s physical
affordances enable it to be placed on the table and stationary under
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the document camera rather than being able to be moved closer
to the therapist; the therapist must continually monitor what is
happening on each camera (the document and video). Tools require
features that allow them to be maneuvered digitally or physically,
especially in static environments such as teletherapy. Thirdly, the
application’s digital (perceived) affordances do not support the
child in discerning between what parts can be ‘picked’ and what
parts are background objects. Further work needs to be done to
understand how young children’s interactions with application
elements support their own goals. As can be seen in the data,
features of physical and digital tools can cause confusion, resulting
in a disjointed rhythm of the transactional play.

4.1.3  The child’s agency over the activity is related to the use of the
tool. The next turns highlight how children’s agency diminishes
throughout the interaction as the identification of specific parts of
the tool are required. In Figures 2b and 2c, the therapist is seen to
engage the child by relinquishing control of what will be chosen,
creating a playful interaction that incorporates target word practice
“... Oh [inhale] what’s next?” asks the therapist, “Shoooees” replies
the child, “Shoes, okay here’s the shoes, what’s next?” continues
the therapist (lines 9-11). This interaction continues until the child
can’t find an item to either point at or state its name on the screen.
The co-created ‘game’ begins to falter as the parent intervenes in
the confusion and chooses an item from the application to prompt
the child (Figure 2d). The therapist then tries a different course of
action. In Figure 2e, the therapist moves away from the application
and instead uses hand gestures towards their own face: “I think we
are missing something on his face []”. The therapist continues to
use a sweeping motion “What else do we need on his face?” The
child, watching the therapist, points to their own nose “Nose!” The
therapist confirms that this is a good response “Nose, good work,
I am going to put my nose on. .. what else are we missing on his
face?” (Line 23-26).

The engaging interaction afforded by gaming elements is dimin-
ished when the therapist cannot gain control over the application
and focuses the child back to them, ignoring the application. As
the tool diminishes in focus, the activity becomes more passive
from the child’s perspective, as the child no longer orients to the
tools ‘gaming elements’ and the choices that it provides, but to the
direction of the therapist, who, it is shown, does not hold the same
engagement value as the animations in maintaining the child’s
interest. Further consideration of how features of tools support
intermediary social processes of SLT is needed. The game’s me-
chanics interfered with the co-creation of a transactional moment.
For transactional moments to occur, two environments (therapist
and child) must be considered regarding how they require social
access and social input through the tool [c.f. 32]. When tools do
not cater for access and input from two separate environments, the
therapist and child are unable to build off each other’s interactions,
and as can be seen, the tool no longer becomes useful. From a
therapist’s point of view, ensuring that digital games have multiple
entry points can support further transactional moments.

Analysis of Case 1 identified that when digital and physical tools
are used, features of these tools, such as immersive multimedia
interactions, can support social activities such as early engagement.
However, although the same tools are used when we examine
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social interaction during the activity, these same features can also
contribute to losing focus on the therapist’s goals. Analysis of the
following case, Case 2, highlights how a tool of sound cards used in
teletherapy can foster engagement, provoke a sense of anticipation,
enable transitions and may also lead to attention being placed back
on therapist-child interaction.

4.2 Case 2: Teletherapy and Card Tools

This case is situated online using video conferencing software. It
starts with a therapist video conferencing with a child seated on
their adult’s lap. This case uses sound cards with a coloured dot on
one side and an animal on the other. Sound cards allow for colour
groups, animal sounds, and animal names to be practised in ther-
apy sessions in a playful manner. This case highlights how simple
tools such as picture cards can provide rich modes of interaction in
teletherapy environments and support children’s broad interests.
However, having fixed content does not allow the therapist the
flexibility to tailor activities in situ when problems arise. As is
detailed below, this impacts the social trust of the transactional
activity and has implications for the design of online tools. This
case begins with the sound cards laid out colour-dot side-up by
the therapist under the workspace camera. In contrast, the other
camera is focused on the therapist’s face. The child is readily en-
gaged, making mooing sounds in anticipation while waiting for the
therapist to begin the activity.

Figure 3a: The child makes a pig noise for the therapist.

Our analysis shows that the children received the card tools
designed to support the SLT goals as a fun activity. The cards serve
several functions: that the child can choose a card colour, which

Figure 3b: The child is seen trying to escape the animal the
therapist has revealed.
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enables a degree of autonomy in the activity; that the reverse side
of the card is unknown, which encourages a sense of anticipation.
The revelation of the animal provides the activity—for the child
to build animal noises onto the revealed creature. The cards also
support being moved from a non-active space (workspace camera)
to a more active space (face camera), which allows the therapist to
build anticipation and allows the child to focus on both the card
in play and the therapist. However, the cards are not adaptable to
the child’s preferences (i.e., they only support the child’s interest
in animals) and hinder both the playful qualities and the children’s
ownership of the activity. Below, we discuss each of these issues
and how they impact the transitory flow of the therapy session.

Table 3a: the transactional activity is established with the
therapist asking what colour the child wants; colour is stated
multiple times by both the child and therapist. The card
is then brought up next to the face of the therapist and
flipped, and both the child and the therapist make the ani-
mal’s noise. Key for table: verbalisations that are unable to
be translated use (inaudible response). The name of the child
is anonymised to (name). Concurrent actions are denoted by
* *; activity on screen is described in [italics].

Image Line Speaker

1 T1 Okay, what shall we look at first?

2 C1 [Child stares into the camera]

3 T1 you choose a colour?

4 T1 Oh, were frozen! *[places box away and
looks up]*

5 P1 Which colour honey?

6 C1 (inaudible response)

7 P1 Orange

8 C1 Orange

9 P1 Orange

10 Ci1 Orange

1 T1 [points to orange card and makes a ‘o’

shape with mouth] We are going to do. ..
*[clicks mouse with same hand to switch
camera from cards to face and then picks
up card]* ‘Orange’ ‘Orange’ *[holds card
up to face with orange face pointed at
camera]* we say orange, ORANGE.

12 Ci1 Oh

13 T1 Good! we say ‘Orange’ what’s on the
orange one? [looks at camera holding two
hands up as a shrug, child sits up closer to
camera] Lets have a look? [turns card
around in front of camera] OH!

3a. 14 C1 Pig! *[smiles and holds their cheeks while
they look up]* ... pig [turns back to screen]

15 T1 Pig! can we say ‘oink, oink, oink’

16 C1 Oink, oink, oink. .. snort, snort, snort

17 Ti1 Amazing! Good work Mr. (name)”

*[Therapist claps]*
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Table 3b: The tool’s inability to be adapted to the situation
causes a problematic state.

Image Line Speaker

3b 18 T1 Hmmm what’s on the purple one?... oh?

19 P1 Ugh *[makes a disgusted face]”

20 C1 Yuk *[turns their face from the camera and
tries to move away[*

21 T1 Oh no [therapist dramatically puts their
hand up to their face] a snake

22 C1 Yuk!!!! [the child trying to get away from
the card]

23 P1 We don’t do snake things

24 T1 Let’s do our ‘sss’ *[making hand gestures
foran s]*

25 C1 Ugh yuk [Child moves off screen]

26 P1 Just make a sss sound darling ‘sssss’
[turns toward child]

27 T1 ‘ssss’ *[making hand gestures for an s]*

28 P1 Yeah, they are yukky, they are bad for

you... go ‘ssss’ [child puts up elbow
towards career]

4.2.1 Hidden unexpected and variable features encourage a sense of
anticipation. The therapist, prior to the beginning of this sequence,
is required to do some work to align goals between themselves
and the child. They use the hidden picture side of the cards to
create anticipation, to align to the child’s interest in animals to
elicit engagement “fname] we are going to have a look at all the
animals and what sounds that they make. Are you ready? We are
going to get lots of colours out here!”(not included in the excerpt
above). The child is seen to be interested in the subject area (making
mooing sounds as the therapist sets up), and the activity begins.
In Figure 3a, the therapist continues to use suspense to engage
the child by holding the card up to the camera and asking what
it could be. They then slowly turn the card around. The child, in
turn, shows his engagement by moving closer to the screen to ‘get
a better look’, which is rewarded with a ‘pig’ picture. The therapist
continues with the same ‘reveal’ sequence: the child chooses the
colour, the therapist holds the coloured card to the camera, the
therapist and child say the colour, and after successful completion,
the therapist turns the card slowly around to display the hidden
animal; therapist and child make the animal sound. Although the
child doesn’t physically have ownership of the cards, as they would
in person, the cards provide a means for the therapist to engage
by giving the child a sense of autonomy through the choosing of
the colour they want next and building suspension through the
dramatisation of the revelation of the card. Features of the tools,
such as hidden attributes that only are revealed at the direction of
the game and variation between cards, provide a socially engaging
way to encourage continued interaction.

4.2.2  The tool being moved between inactive and active space sup-
ports continued interaction and focus. The anticipation of the card’s
‘reveal’ is enhanced through the shared understanding that cards in
games have dual identities. Cards are ‘inactive’ when they are not
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yet in play and/or yet to be chosen, and also ‘active’ parts of the
activity when they are revealed. Note the cameras/video also play
an essential role in this case. The therapist begins by laying out
cards ready to be chosen (inactive tools) in view of the workspace
camera, which allows the child to see all the cards, choose the colour
and point towards the card on the screen for added clarity. This
is particularly important over video, where audio can be muffled.
Once the child chooses the card, the therapist moves the card from
an inactive space (the workspace camera) to an active space (where
the therapist is visible). By moving the card to the front camera,
the therapist calls attention to their face and the paired usage of the
cards. This allows for further engagement and communication with
the child, using social facial expressions and providing support and
feedback in pronouncing colours, animal names and sounds. Tool
features perceived to be easily handled and directional to the child
(i.e., viewable to the child even when the therapist holds the tool)
enable therapists to know how to maneuver tools between active
and inactive spaces. This supports engagement in the activity and
encourages communication between the therapist and the child.

4.2.3 The tool’s inflexibility to adapt to the child’s interests derails
connection and participation. In the next turns, the cards appear to
derail connection and engagement through their lack of accommo-
dation to a particular situation. In Figure 3b, the therapist performs
the now-established transactional sequences as highlighted in the
above paragraph. However, instead of being rewarded with an ani-
mal that the child wants to imitate, they are shown a snake, causing
the child to have a visceral reaction and move off-screen away from
the offending animal. The parent unsuccessfully tries to explain
to the therapist, “We don’t do snake things” (Line 23), however
having already revealed the card, the therapist persists in making
the ‘sss’ sound, after which the child again tries to move further
away from the camera, and the parent consoles the child “Just make
a sss sound darling”. As the activity progresses, the reliance on
the cards to complete the transactional activity decreases, and the
cards become increasingly passive players in the therapist-child
interaction. For young children, features that are not adaptable
to sensibilities in the moment can cause problematic transactional
moments.

4.2.4  The tool switching between inactive and active modes allows
the child to incorporate play into the activity. The qualities of the
cards, as much as they can derail a moment through their lack of
complete accommodation, can easily switch between passive and
active use. As the use of cards takes on a more passive role, they
become perceived to be malleable and able to be adjusted to an
activity by their ability to be easily switched from active to inactive
tools. The ‘reveal’ sequence (choose a colour, state the colour,
flip the card over) is still maintained by both child and therapist,
even when one player seeks to adjust the activity. This adjustment
happens when the cards cause animals to appear that are not wanted
or have been established to be problematic for the child (i.e., snakes),
and the child and therapist can subvert the activity by selecting or
making other animal sounds. Furthermore, adjustment happens
when the child wants to choose an animal rather than a ‘colour’
and the therapist, keeping with the sequence of the activity, assigns
the animal to a colour later in the session (not shown in the extract
above) ‘frog’ is interpreted to ‘green’. In this way, the cards can be
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ignored or adjusted when needed, but the cards still passively hold
the activity sequence together. Features that are open-ended and
can be expanded on as part of an evolving conversation provide
more natural and authentic therapeutic communication strategies
for therapists.

Analysis of Case 2 showed that engagement, anticipation, transi-
tions, and redirection of attention to the therapist-child interaction
were facilitated through the tool’s features in teletherapy, indicating
that the tool was integral to the interactional sequence. Analysis of
our last case, Case 3, highlights how tools foster engagement and
child agency, as they can be manipulated to be active or inactive
within the provided space.

4.3 Case 3: In-person, Potato Head™ toy and
picture cards

The third case is taken from an in-person meeting with a child.
This case shows the progression of an in-person SLT session, how
therapists navigate SLT sessions where the space is shared, and
the possibilities of continuing therapy sessions to include further
interactions through free play.

Four excerpts from the entire case are presented below. The case
starts in a therapy room, where a child walks around, talking to
themselves and switching lights on and off. The therapist tries to
initiate interaction so they can begin their activity, offering two toys
to ‘play’ with: ‘sorting’ or ‘Mr. Potato Head™’ (Figure 4a). However,
the child has focused on the bubbles behind the therapist, and the
therapist moves the bubbles to their lap in response, explaining that
bubbles will come next but not now. The child is reluctant to ‘play,
and the therapist tries to engage the child by first showing parts of
the Mr. Potato Head™. When the initiation of ‘play’ doesn’t work,
they pull out a binder containing picture cards and sit it in front,
facing the child. The therapist selects two cards and places them
on the front of the binder, asking the child if they want “shoes or
hat?”.

Figure 4a: Therapist asks the child what activity they would
like to do.

The in-person case highlights what can be perceived as the nat-
ural flow of a transactional SLT activity with a young child. We
see how tools can be added to support initial cooperation in the
‘fun’ activity, which moves into a more structured, therapist-led
SLT activity than is seen in the other two therapy cases (Section 4.1
and 4.2). As the case continues, however, we see the child able to
express their preferences (“Pink?” line 24) and more easily having
access to the activity’s tools. Finally, the therapist transforms the
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Figure 4b: The child tries to look at what is in the binder.
Figure 4c: The therapist leans over the binder, keeping it
closed, and gives the child a hat after correct verbalisation.

Table 4a: Therapist establishes the transactional sequence.
Key for table: Key for table: verbalisations that cannot be
translated use (inaudible response). The name of the child is
anonymised to (name). Concurrent actions are denoted by *
*; activity in person is described in [italics].

Image Line Speaker

4b 1 T2 Hat on... good boy. .. what do we want?
*[child tries to lift the lid to see what is
inside the binder]”
2 T2 No. [closes the binder]
3 C2 (inaudible response)
4 T2 I - want - Hat
5 C2 Hat [Child sits down]
4c 6 T2 Good boy, put it on the top *[Therapist

points to the top of the potato head]”

7 T2 Hat on

8 C2 Hat on. .. hat *[child takes the potato head
and places the hat on its head}”

9 T2 Hat on. .. good boy!

~

Figure 4d: The Child places the card ’eyes’ over the Mr. Potato
Head™. Figure 4e: The therapist replaces the cards with the
Mr. Potato Head™ part.

activity into free play that encourages shared interaction that the
child eventually leads. These stages are important to recognise as
they point to differences in teletherapy tools to support SLT therapy
sessions.

Our analysis reveals three issues: how tools are used to enlist co-
operation and, therefore, engagement; the child’s increased shared
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Table 3b: The transaction is established. The child displays
ownership over the tools used, interchanging between cards
and Mr. Potato Head™ pieces.
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Table 3c: The child can see that the therapist has other
coloured parts and requests one. This slight change shifts
the established transactional activity

Image Line Speaker

Image Line Speaker

4d 17 C2 Eyes here [child takes the card from the
binder and places it over the top of the
potato head]
18 T2 Eyes here yes!
19 T2 I want eyes
4e 20 C2 Eyes
21 T2 Eyes, Good boy, I want eyes

Figure 4f: The therapist holds out the shoes for the child to
see they are an active tool. Figure 4g: The child tries to take
hold of the shoes, but the therapist holds on.

Figure 4h: The therapist offers another piece of the Mr.
Potato Head™. Figure 4i: After completing the character,
the therapist creates their own and starts playing ’pretend’
with the child.

ownership of the activity leading to social play; and the therapist’s
use of space to afford an understanding of when a tool is active,
inactive, and staging area.

4.3.1 Tangible and explorable features draw the engagement of the
child. Our analysis shows that therapists often use tools to encour-
age children to comply and assist in in-person therapy. Although
in-person therapy is similar to teletherapy in that tools are em-
ployed to gain attention, there are stark differences as the child has
more autonomy when in proximity to the tools. In the in-person
therapy session, engaging a child in therapy in a space where they
are free to roam, explore and express themselves (as seen at the
beginning of this section) contains the inherent risk of the child

4f 22  C2 And Shoes in, shoes in [the child grabs the
shoes but the therapist doesn’t let go until
they say ‘shoes in’]
4g 23 T2 I want shoes in, oh shoes in, good boy!
24 C2 Pink?
25 T2 You want pink shoes? Oh well I've got
some blue shoes?
4h 26 C2 Blue!
27 T2 Blue shoes good boy

Table 3d: The transactional activity finishes and morphs into
free play, allowing the therapist to engage with other forms
of language

Image Line Speaker

4i 28 T2 Hello! How are you? *[Therapist engages

(name) in play with their potato head]*

29 T2 Are you good? What shall we do today?

30 C2 Did it! [child succeeds in placing all the
parts together]

31 T2 Shall we do some running?

32 C2 Running

33 T2 Running, run, run, run, run. *“[therapist

moves the potato head up and down]”*.

declining to participate. The therapist offers the choice of two toys
to enlist interest and motivation to join in the activity (Figure 4a)
and to encourage a transactional moment between the child and
therapist. The child almost commits to this interaction of choosing
‘Mr. Potato Head™’ until they consider ‘bubbles’ or going ‘out’ of
the room as viable options. The toy does not initially endear itself
to the child, and the therapist is then required to go one step further
by offering more discreet options, again providing a way for the
child to engage in the activity and have some sense of ownership
of how it will run. The child begins to show interest, although is
still reluctant to participate. Only when the therapist reveals a new
part of the activity, the binder, containing more items, does the
child decide to sit down (Figure 4b & 4c). The therapist again offers
the parts of the Mr. Potato Head™ to the child, but the child is not
initially interested, bypasses the toys, and pulls a card from the
top of the binder. With the child’s attention, the therapist begins
the activity ‘T — want — mouth’, and the child acquiesces, saying
‘mouth’. The therapist offers the stated part ‘mouth’, and the child
adds it to their Mr. Potato Head™ as a reward. The child is initially
lured to look at the images of the cards over interacting with the
parts of the Mr. Potato Head™, even so much as choosing the ‘eyes’
card (Figure 4d) and putting it on the Mr. Potato Head™ until the
therapist replaces it with Mr. Potato Head™ toy eyes (Figure 4e).
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The transactional nature of the activity and how objects are used
to ensure compliance is seen throughout the activity. In Figure 4f,
Charlie places an arm into the side of the Mr. Potato Head™ and
then goes to grab onto the yellow shoes. The therapist holds onto
the shoes, and Charlie looks up (Figure 4g). “Shoes in”, says Charlie,
and the Therapist releases the shoes: “I want shoes in, oh! ‘Shoes in’,
good boy” (Line 23). Only through correct pronunciation is the shoe
released, and Charlie adeptly and quickly conforms to the rules of
the activity.

The tools that support initial engagement in this activity are cards
hidden (i.e., Case 2) in the binder. However, as Charlie interacts
with the small cards, we see them trying to make sense of the
relationship of the cards to the toy. The visual nature, tangibility
and manoeuvrability of the cards and the Mr. Potato Head™’s
features support Charlie’s ability to align and make sense of the
activity. These interactive tangible features encourage the child to
finally engage.

4.3.2  Visible features and options provide opportunities for child
agency. In this case, the child has a shared ownership of the task.
First, the child can hold out before participating in the activity until
the therapist can show them something they are willing to engage
with, i.e., the binder. Second, the child also has more autonomy
over selecting tool options, as although tools can be hidden or
strategically kept away from reach, the child watches the therapist
intently as they set up activities. In Figure 4b (line 1), we see the
child try several times to ‘get into’ the binder after watching the
therapist pull several cards out, leading the therapist to use two
hands to hold it closed and only selectively show three options for
the child to choose from. The same applies to the parts of the Mr.
Potato Head™. The therapist provides a yellow hat, but the child
sees other colours to choose from in the bag of parts and begins
to negotiate the colour they want. Although choosing coloured
parts is not part of the established transactional activity (pick a
card, state a card, the therapist provides the part, the child places
the part on the Mr. Potato Head™), the therapist uses this to their
advantage by, in the next transactional moment, asking what colour
shoes they want (Line 24-26). The child’s capacity to maneuver
the interaction to suit themselves provides opportunities for both
the child and the therapist, as they can then naturally build off the
child’s interest and lengthen the interaction. The child’s agency is
supported through the tools’ visibility and multiple options, which
provide opportunities to negotiate with the therapist. However,
although this can appear at times to be challenging, this also aligns
with the therapist’s goals of encouraging participation in social
communication (Figure 4h & 4i).

4.3.3 Transitional use between active, inactive and staging spaces,
support focus and interaction opportunities. The use of space can be
seen as an important consideration in how the activities are handled
and delivered to the child in in-person SLT, but also for how they
show how therapists organise activities in space in teletherapy set-
tings and what this affords the child. The therapist uses their body
in order to create differences in active and inactive spaces to en-
sure the child understands and focuses on the current transactional
activity. The current activities’ tools are strategically placed in an
initial inactive space, in this case, a bag, binder or on the therapist’s
lap—locations over which the therapist has control, and which is
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perceived by the child as accessible but one that they need to extend
themselves to reach, by entering into someone else’s ‘space’. These
inactive tools can then be transferred into the space between the
child and the therapist, providing the child with easy access. As the
space is co-shared by the therapist and the child, a staging area that
discreetly advertises ‘next’ activities (offering possible motivations,
i.e. bubbles) is utilised; the activities in the staging area are kept
close and either behind the therapist or on their lap, again ensuring
the therapist retains control over them. In the teletherapy sessions,
we see therapists using inactive and active spaces in related but
distinct ways. However, the lack of a comparable staging area over
teletherapy might have positive or negative repercussions for the
child’s inability to see what is coming next. In person, the child is
provided with possibilities for action. Affordances of space provide
for the direction of children’s attention, make visible what the child
can access, and offer opportunities for further action [23, 62].

In this section we have provided an analysis of three field cases
where four tools were used to support therapists in SLT activi-
ties. We now move to discuss the importance of the transactional
moment, and how features of tools can support or thwart these
moments. The lessons we draw from these studies in our discussion
are grounded in the particularities of our data [32].

5 DISCUSSION

In the three cases, six tools (teletherapy: iPad, virtual Mr. Potato
Head™ app, and sound cards. In-person: Mr. Potato Head™ toy
and picture cards) represent the tools found in the larger corpus
of data (10 videos). The tools used in the therapy sessions support
transactional moments, where each participant has some owner-
ship of creating an environment of ‘working together’ on a task.
In in-person therapy, tools for young children are often toys with
which children either have a historical association or know the
toy’s general mechanics (i.e., two-sided cards). From our corpus of
data, these tools are then translated from a toy into being used in
activities for e-therapy sessions with varying degrees of success.
An example of a transactional moment is given in case 3; the ther-
apist relinquishes the body of the Mr. Potato Head™ to the child,
although they retain control of the Mr. Potato Head™ parts. After
explaining what they (the therapist) need the child to verbalise, it
becomes up to the child to respond by verbalising what part they
(the child) want: ‘Twant arms’. If the child successfully pronounces
the correct word, they are rewarded with the part. If, however,
the transactional moment is thwarted, the therapist is required to
find alternative methods to enlist the child’s cooperation. From
the corpus of data, it can be seen that transactional moments are
generative, intentional, and desirable for the therapist, and inter-
estingly, tools can be seen to either thwart or support these social
interactions in various ways. In this discussion, using our socio-
material analytic lens, we focus on how the tool’s physical and
interactive features support the therapeutic requirements of tools
and how these can thwart a transactional moment in teletherapy.
We provide directions for future design work in this area.

To date, very few studies have looked at how the features of
tools in social environments (web application and tangible) sup-
port or thwart interactions in SLT environments. Most research is
conducted with parents and therapists as participants, with very
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little research conducted with children [6, 8, 16, 54]. Those who
have developed design considerations discuss the need for tools
to support: social interaction with family members or peers [54],
reduced repetitiveness of exercises through customisation [15], and
engagement through rewards and choice, storytelling and playful
activity [54]. Although these considerations provide useful guides,
they are often derived outside the context in which these tools
are used. In response to our research question, we discuss below
the features of SLT tools from our detailed cases, how this study
extends and adds to this existing research, and implications for
designing features of tools, with respect to transactional moments.

The features of tools we discuss relate to engagement, space
usage, child-centred play, and adaptability within the process of
therapy. We raise these features not as universal or omnirelevant
properties of SLT tools, but as crystallisations of the kinds of flexi-
bility, adaptability and functionality that SLT tools would need to
have in order to support the particular therapeutic- and artefact-
interactions visible in our data.

5.1 Feature for Engagement: inbuilt layers of
interaction to indicate the potential of
subsequent activities

In the presented cases, tools are conscripted very early into the ther-
apy sessions to motivate and engage the child in the activity. In case
1, the sounds and animations of the Potato Head™ application were
actively used to engage the child. Before the commencement of the
application, we see the child reluctant to engage, actively trying to
move themselves off their adult’s lap away from the screen (Figure
2a). The child’s behaviour changes when the therapist moves the
iPad, with the application playing, in the workspace area. The child,
although is still noncommittally trying to move away, is now seen
to be actively watching the screen. When the Mr. Potato Head™
animation finally starts, the child’s demeanour changes again; they
move closer and pitch forward to the screen, engaged in what Mr.
Potato Head™ is doing. The therapist needs to say very little as the
child is ready to continue the activity (see Section 4.1.1). In Case
2, the therapist cannot rely solely on the tool, as the sound cards
are passive and inactive material that only affords the potential of
colour selection. However, ‘cards’ as tools are also understood to
hold possible potential and afford the mechanics of being ‘flippable’
to reveal hidden content (much like a blank iPad screen), and the
therapist uses this mechanic to initially and subsequently engage
the child (see Section 4.2.1). The third case, held in person, high-
lights the required effort to initiate a transactional activity. From
our corpus of data, this occurred across three of the five teletherapy
and four of the five in-person therapy sessions. The child, being
able to see what is on offer in the room or over video-conferencing,
needs their interest to be captured by the therapist. It is not until
the therapist shows something else that might be of interest, i.e. a
binder that contains ‘hidden’ cards, that the child becomes curious
about the activity (see Section 4.3.1).

As seen in these discussed cases, early engagement with activi-
ties by the child can ensure that time is effectively spent and that
the child stays relaxed and receptive to the activities presented. For
teletherapy environments, this is of particular importance as thera-
pists do not have the same control over the child’s environment,
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and children can easily disengage unless parents intervene [12].
In the first two cases, tools were used to initiate a therapy session
through ‘holding perceived potential’. This was done through using
multimedia (digital) animations, personal interest, or physical tools
holding the potential to transform — creating anticipation, interest,
and reward.

Research has discussed the need for digital home therapy tools
to be more engaging by including choice, feedback, and collabo-
ration [54]. The study extends this discussion by advocating for
teletherapy tools to consider how they ‘hold potential’ for an ac-
tivity. An implication for the design of effective in-person and
remote tools would include inbuilt layers of interaction to indicate
the potential of subsequent activities to allow therapists to achieve
therapy goals in the predetermined amount of time; this has merits
in other teletherapy environments, as the therapist has little control
over the child’s environment and their ability to engage through
normative strategies is reduced.

5.2 Feature for Space: mechanisms for control
over active and inactive space to support
therapists’ goals

Our findings show how therapists use physical and virtual spaces
to encourage focus and signify what can and cannot be interacted
with, during activity. For young children, having multiple opportu-
nities and/or activities can create confusion and distraction from
therapists’ goals. Therefore, using the affordances of physical or
digitally-mediated space to stage possible or future activities can
fuel motivation to persist with an existing activity and to signal
when one tool becomes the focus rather than others [23, 31, 62].
This ability supports the direction of the child’s attention and en-
ables the therapist to manage the activity, ensuring the transactional
moments are attended to. In Case 3, an exemplar of the other four
in-person sessions, we can see the therapist use physical space to
ensure the child can see what is on offer (staging), to show what
the child has control over (active space between the therapist and
child), and what has yet to be attended to (inactive space, situated
in view but just out of reach of the child — see Section 4.3.3). In
case 2, a similar method is employed but adapted to the teletherapy
environment. The workspace camera is used as an inactive space to
showcase the cards that can be selected but are not yet in play; when
a card is chosen, the therapist moves the card from the workspace
camera into the view of the front-facing camera. The front-facing
camera maintains all the action and interaction, including turning
the card to reveal the animal next to the therapist’s face (see Section
4.2.2). The use of virtual space to support focus was seen across
three of the five teletherapy cases. The therapist supported the
child’s attention by using different spaces in the throes of an activ-
ity and focusing attention away from multiple other opportunities,
constructing an effective social alignment [26]. The child’s focus
allows the therapist to ensure target words are pronounced, physi-
cal movements such as gesture and mouth positions are realised by
the child, and positive reinforcement after and during participation
in the transactional activity.

Case 1 highlights how tools not cognizant of ‘space’ can be detri-
mental in supporting the SLT activities (seen in one other activity in
the corpus of data). In case 1, the iPad tool could not be moved from



Designing for Transactional Moments

the set location under the workspace camera; this, in turn, meant
that there was no easy way for the therapists to gain the attention
of the children. Furthermore, the busyness of the interface and
unclear perceived affordances of active and inactive elements led
to misunderstandings about what could be selected (see Section
4.1.2). The busyness of the interface caused problems for the child,
as they could not point, verbalise, and gesture to what they wanted,
distracting from the therapist’s goals and ultimately thwarting the
child’s turn to pronounce the target word. This is not merely a con-
sequence of poor interface design but of the intersection of its use
in a digitally-mediated space in pursuit of a transactional moment.
Current research discusses supporting focus through customisation
and engaging activities such as storytelling [54]. However, there is a
lack of data regarding in-therapy digital games with young children,
with most studies focused on individual interactions [17, 33]. We
would add that providing ways to direct children’s attention whilst
they are engaged in activities is additionally important to ensure
objectives are met beyond considering age-appropriate interfaces
for young children [42].

An implication for design arising from this would be for design-
ers to integrate features in tools that make use of ‘spaces’ to support,
firstly, an adaptable hierarchy of information and, secondly, ther-
apists to switch between an engaging activity to then be able to
effectively communicate with their client, including target words,
pronunciations, and feedback. For future teletherapy tool design,
understanding how they are used over a video connection suggests
incorporating strategic mechanisms of control over (physical and
digitally-mediated) space to support children’s focus on relevant
information.

5.3 Feature for Child-Centred Social Play:
open-ended distributed points of
engagement for child-led collaborative play

Towards the end of the transactional activities, some features of
tools enabled the child and/or therapist to further take ownership
and extend the activity into playful interactions. Social play can be
an important opportunity for further social learning for the child
[43, 44, 54]. The in-person Mr. Potato Head™ (case 3) achieved
playful interactions through the persona of the tool, enabling ther-
apists to prompt the structured activity into an opportunity for
imaginative play from more therapeutic interactions (see Section
4.3.2). This playful prompting was observed in other in-person and
teletherapy sessions, where a child was coached to give directions
to the therapist (See Table 1 Tool bubbles and Piggy sorting). In
teletherapy (case 2), the cards also provided some outlets of im-
provisational play, such as the child could subvert what the cards
asked or spontaneously engage in animal role-play (see Section
4.2.4). This created other avenues, allowing the therapist to build
on the child’s preferences and engage in therapy goals. This is
discussed in research as having multiple entry points that allow for
shared social interactions [32]. However, the iPad application tool
in teletherapy was much more self-contained, not lending itself to
be taken by either the child or the therapist into improvisational
play directions (see Section 4.1.3). Participants in SLT became pas-
sive viewers rather than active participants in the play, aligning
with studies that found children to be less communicative (gesture
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and vocally) when operating physically restrictive technologies
[3, 38]. That said, the final animations of the application game did
create a sense of accomplishment in the activity that was not seen
in either case 2 or 3.

In future, more work needs to be done to create therapy tools
that can extend into playful activities, using ‘sand-box’ social gami-
fied opportunities such as puppet play or shared on-screen drawing.
It is known that more needs to be done to ensure that teletherapy
sessions include opportunities to collaborate and socially interact
[54]. For young children, this extends to include the capacity for
child-led social play [24]. Often, play is included in design consid-
erations without being unpacked as to how it might be realised in
SLT tools. From our data, this was accomplished through features
such as 1) being less self-contained, which allowed for temporal
opportunities of distributed points of collaborative improvisational
play, and 2) having open-ended themes rather than specialised ob-
durate content, e.g., animal themes over pirate-weaponry-themed
tools.

5.4 Feature for Adaptability: content variability
to accommodate children’s idiosyncrasies
and preferences

In case 2, a dilemma arose when the therapist showed a card that
contained a snake, causing a visceral reaction in the child (see
section 4.2.3). As the therapist still needed to hear the ‘Sss’ sound,
the therapist was in a position where it would have been difficult
to replace the card with another, so the therapist continued with
the activity. The tools provide important prompts in the throes
of activity; however, if those prompts cannot be adapted to the
child’s interests or sensibilities, as seen in this case, this can thwart
the transactional activity. Although no other accounts of visceral
reactions were noted, in the other nine videos in the corpus of data,
it remains that very few activities were or could have been adapted
to accommodate the child’s interests. Current research in digital
applications has advocated for customisation and choice to ensure
therapists, parents, and children remain interested in the content
[15, 29]. Customisation should also be considered for tangible tools
to ensure content is both of interest and sensitive to the needs of
children. Tools that support young children and parents’ seemingly
idiosyncratic preferences may have desirable social consequences,
i.e. in rural places, ‘hands-off snakes and avoid them at all costs’
is essential, and therefore, ensuring activities are in line with this
messaging may have more significant social implications. This
aspect is not generally discussed in the design of digital therapy
tools, and we believe this should be considered, especially for young
children. For future design implications for SLT teletherapy settings,
providing alternative options for content variability and control,
e.g. for the same sound, or feedforward for the child’s adult to
know what might come next, offer ways to ensure young children’s
sensibilities/sensitivities are better served.

5.5 Limitations and future work

Two main limitations of this study deserve mention. Firstly, the
small corpus of data warrants caution. We are not able, from a
corpus of ten therapy sessions, to know how typical or idiosyncratic
our data is as representative of SLT with young children. For
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reasons outlined in 3.4, we see this as a current limitation but a
necessary one at this stage of the investigation of a phenomenon
that has seen little detailed study. Future work would benefit from
incorporating a larger variety of therapists and children in SLT
sessions, providing additional insight into how tools are conscripted
in various circumstances beyond those currently represented in
our corpus of data. Secondly, the study would be enriched if the
outcomes of our analysis were presented to therapists and parents
for their reflections and to generate further insights. Future work
will apply the design features identified here to an initial technology
probe prototype and iterate its design using co-design methods with
children and therapists for use in teletherapy contexts.

6 CONCLUSION

Returning to our research question: how tools support transactional
moments by SLT therapists with young children (ages 3-6 years)
to inform the design of future tools, we analysed six sessions from
a corpus of 10 videos, presenting three as cases. Our analysis
detailed how tools are conscripted in transactional moments in
teletherapy and in-person environments. The socio-material lens
used provided a relational approach to understanding how features
of tools are conscripted into, but also how they push back on,
local social agendas. This creates a formative understanding of the
importance of tools not as passive but as an active participant in
therapy sessions. Although each tool differed, the therapists’ goals
remained the same: to ensure the young child participated and
engaged in the SLT sessions by pronouncing target sounds [16].

Our study unpacks how tools are used in transactional moments
in SLT sessions, drawing out four features of tools in teletherapy
sessions that have not been previously identified, showing how
these tools have important social consequences for both in-person
and online therapy sessions. The features identified are (a) inbuilt
layers of interaction to indicate the potential of subsequent activ-
ities, (b) mechanisms for control over active and inactive space
to support therapists’ goals, (c) open-ended distributed points of
engagement for child-led collaborative play, (d) content variabil-
ity to accommodate children’s (and parents) idiosyncrasies and
preferences.

Acknowledgments

We gratefully acknowledge the participants who supported this
research project. This work was supported by a Queensland Uni-
versity of Technology Engagement Innovation Grant. This research
was supported by the Australian Research Council Centre of Excel-
lence for the Digital Child through project number CE200100022.

References

[1] Ebtisam Alabdulqader, Katy Stockwell, Kyle Montague, Dan Jackson, Andrew
Monk, Lindsay Pennington, Roisin McNaney, Stephen Lindsay, Ling Wu, and
Patrick Olivier. 2022. Understanding the Therapeutic Coaching Needs of Mothers
of Children with Cerebral Palsy. In Designing Interactive Systems Conference,
1788-1801. https://doi.org/10.1145/3532106.3533576

Ghada Alsebayel, Mahsa Nasri, Caleb P. Myers, Giovanni M Troiano, Elaheh
Hatamimajoumerd, Sarah Ostadabbas, Kristen Allison, and Casper Harteveld.
2024. ArticuMotion: Towards Assessing Motor Speech Disorders via Gamification.
In Proceedings of the 23rd Annual ACM Interaction Design and Children Conference,
232-247. https://doi.org/10.1145/3628516.3655815

Alissa N. Antle, Milena Droumeva, and Daniel Ha. 2009. Hands on what? com-
paring children’s mouse-based and tangible-based interaction. In Proceedings

&,

(3

=

Sarah Matthews et al.

of the 8th International Conference on Interaction Design and Children (IDC 09),

80-88. https://doi.org/10.1145/1551788.1551803

Jill Ashburner, Sandy Vickerstaff, Julie Beetge, and Jodie Copley. 2016. Remote

versus face-to-face delivery of early intervention programs for children with

autism spectrum disorders: Perceptions of rural families and service providers.

Research in Autism Spectrum Disorders 23: 1-14. https://doi.org/10.1016/j.rasd.

2015.11.011

[5] Sasha Barab and Kurt Squire. 2004. Design-Based Research: Putting a Stake in

the Ground. Journal of the Learning Sciences 13, 1: 1-14. https://doi.org/10.1207/
515327809jls1301_1

[6] Vita Barletta, Miriana Calvano, Antonio Curci, Alessandro Pagano, and An-

tonio Piccinno. 2024. Evaluation of “Speech System” and “Skill”: An Interac-
tion Paradigm for Speech Therapy: In Proceedings of the 17th International
Joint Conference on Biomedical Engineering Systems and Technologies, 568-576.
https://doi.org/10.5220/0012416700003657

[7] Samantha Batchelor, Stoyan Stoyanov, Jane Pirkis, and Kairi Kélves. 2021. Use of

Kids Helpline by Children and Young People in Australia During the COVID-19
Pandemic. Journal of Adolescent Health 68, 6: 1067-1074. https://doi.org/10.1016/
j.jadohealth.2021.03.015

[8] Rhys Bevan Jones, Paul Stallard, Sharifah Shameem Agha, Simon Rice, Aliza

Werner-Seidler, Karolina Stasiak, Jason Kahn, Sharon A. Simpson, Mario Alvarez-

Jimenez, Frances Rice, Rhiannon Evans, and Sally Merry. 2020. Practitioner

review: Co-design of digital mental health technologies with children and young

people. Journal of Child Psychology and Psychiatry 61, 8: 928—940. https://doi.
org/10.1111/jcpp.13258

Frank Blackler. 1993. Knowledge and the Theory of Organizations: Organizations

as Activity Systems and the Reframing of Management®. Journal of Management

Studies 30, 6: 863-884. https://doi.org/10.1111/j.1467-6486.1993.tb00470.x

John Bowers, Simon Bowen, and Tim Shaw. 2016. Many Makings: Entangling

Publics, Participation and Things in a Complex Collaborative Context. In Pro-

ceedings of the 2016 ACM Conference on Designing Interactive Systems (DIS ’16),

1246-1257. https://doi.org/10.1145/2901790.2901883

John Seely Brown, Allan Collins, and Paul Duguid. 1989. Situated Cognition and

the Culture of Learning. Educational Researcher 18, 1: 32—42. https://doi.org/10.

3102/0013189X018001032

Jessica Campbell, Deborah Theodoros, Trevor Russell, Nicole Hartley, and Nicole

Gillespie. 2021. Speech-language pathologist practice changes in telehealth

speech-language therapy for rural children. Journal of Clinical Practice in Speech-

Language Pathology 23, 1: 2-9.

[13] John M. Carroll. 1996. Becoming social: Expanding scenario-based approaches
in HCL. Behaviour & Information Technology 15, 4: 266-275. https://doi.org/10.
1080/014492996120184

[14] Alison Clark, Rosie Flewitt, Martyn Hammersley, and Martin Robb. 2014. Under-

standing Research with Children and Young People. SAGE.

Giuseppe Desolda, Rosa Lanzilotti, Antonio Piccinno, and Veronica Rossano.

2021. A System to Support Children in Speech Therapies at Home. In Proceedings

of the 14th Biannual Conference of the Italian SIGCHI Chapter (CHItaly °21), 1-5.

https://doi.org/10.1145/3464385.3464745

Stuart Ekberg, Susan Danby, Maryanne Theobald, Belinda Fisher, and Peta Wyeth.

2019. Using physical objects with young children in ‘face-to-face’ and telehealth

speech and language therapy. Disability and Rehabilitation 41, 14: 1664-1675.

https://doi.org/10.1080/09638288.2018.1448464

Kimberly S. Ellison, Jerrica Guidry, Paige Picou, Paige Adenuga, and Thompson

E. Davis. 2021. Telehealth and Autism Prior to and in the Age of COVID-19: A

Systematic and Critical Review of the Last Decade. Clinical Child and Family

Psychology Review 24, 3: 599-630. https://doi.org/10.1007/s10567-021-00358-0

[18] Buket Erturk, Sarah G. Hansen, Wendy Machalicek, and Megan Kunze. 2021.

Parent-Implemented Early Social Communication Intervention for Young Chil-

dren with Autism Spectrum Disorder. Journal of Behavioral Education 30, 4:

641-663. https://doi.org/10.1007/s10864-020-09387-1

Daniel Fallman. 2003. Design-oriented Human-Computer Interaction. In Proceed-

ings of CHI2003, Conference on Human Factors in Computing Systems, 225-232.

Tara Fenwick, Sarah Doyle, Maureen Michael, and Jennifer Scoles. 2015. Matters

of Learning and Education: Sociomaterial Approaches in Ethnographic Research.

In MultiPluriTrans in Educational Ethnography. transcript Verlag. Retrieved from

https://doi.org/10.14361/9783839427729-00710.14361/9783839427729-007

Gill Althia Francis, William Farr, Silvana Mareva, and Jenny Louise Gibson.

2019. Do Tangible User Interfaces promote social behaviour during free play? A

comparison of autistic and typically-developing children playing with passive

and digital construction toys. Research in Autism Spectrum Disorders 58: 68—82.

https://doi.org/10.1016/j.rasd.2018.08.005

Miguel A. Garcia-Ruiz and Pedro C. Santana-Mancilla. 2020. Towards a usable

serious game app to support children’s language therapy. In Proceedings of the

IX Latin American Conference on Human Computer Interaction (CLIHC ’19), 1-4.

https://doi.org/10.1145/3358961.3358978

[23] James J. Gibson. 2014. The Theory of Affordances. In The Ecological Approach to
Visual Perception. Psychology Press.

—_
=t

—
)

[10

[11

[12

[15

[16

(17

[19

[20

[21

[22


https://doi.org/10.1145/3532106.3533576
https://doi.org/10.1145/3628516.3655815
https://doi.org/10.1145/1551788.1551803
https://doi.org/10.1016/j.rasd.2015.11.011
https://doi.org/10.1016/j.rasd.2015.11.011
https://doi.org/10.1207/s15327809jls1301_1
https://doi.org/10.1207/s15327809jls1301_1
https://doi.org/10.5220/0012416700003657
https://doi.org/10.1016/j.jadohealth.2021.03.015
https://doi.org/10.1016/j.jadohealth.2021.03.015
https://doi.org/10.1111/jcpp.13258
https://doi.org/10.1111/jcpp.13258
https://doi.org/10.1111/j.1467-6486.1993.tb00470.x
https://doi.org/10.1145/2901790.2901883
https://doi.org/10.3102/0013189X018001032
https://doi.org/10.3102/0013189X018001032
https://doi.org/10.1080/014492996120184
https://doi.org/10.1080/014492996120184
https://doi.org/10.1145/3464385.3464745
https://doi.org/10.1080/09638288.2018.1448464
https://doi.org/10.1007/s10567-021-00358-0
https://doi.org/10.1007/s10864-020-09387-1
https://doi.org/10.14361/9783839427729-00710.14361/9783839427729-007
https://doi.org/10.1016/j.rasd.2018.08.005
https://doi.org/10.1145/3358961.3358978

Designing for Transactional Moments

[24]

[25

[26

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Jenny L Gibson, Emma Pritchard, and Carmen de Lemos. 2021. Play-based inter-
ventions to support social and communication development in autistic children
aged 2-8 years: A scoping review. Autism & Developmental Language Impairments
6: 23969415211015840. https://doi.org/10.1177/23969415211015840

Douglas Gomez, Megan Kunze, Elizabeth Glenn, Bonnie Todis, Kandyce Kelley,
Christina M. Karns, Ann Glang, and Laura Lee McIntyre. 2022. Professionals’
Perspectives on Service Delivery: The Impact of COVID-19 on Early Child-
hood Special Education Providers. Topics in Early Childhood Special Education:
02711214211073964. https://doi.org/10.1177/02711214211073964

Charles Goodwin. 2007. Participation, stance and affect in the organiza-
tion of activities. Discourse & Society 18, 1: 53-73. https://doi.org/10.1177/
0957926507069457

Claire Grant, Anne Jones, and Helen Land. 2022. What are the perspectives
of speech pathologists, occupational therapists and physiotherapists on using
telehealth videoconferencing for service delivery to children with developmental
delays? A systematic review of the literature. Australian Journal of Rural Health
30, 3: 321-336. https://doi.org/10.1111/ajr.12843

André Grossinho, Sofia Cavaco, and Jodo Magalhies. 2014. An interactive toolset
for speech therapy. In Proceedings of the 11th Conference on Advances in Computer
Entertainment Technology (ACE *14), 1-4. https://doi.org/10.1145/2663806.2663869
Adam Hair, Penelope Monroe, Beena Ahmed, Kirrie J. Ballard, and Ricardo
Gutierrez-Osuna. 2018. Apraxia world: a speech therapy game for children with
speech sound disorders. In Proceedings of the 17th ACM Conference on Interaction
Design and Children (IDC "18), 119-131. https://doi.org/10.1145/3202185.3202733
C. Heath, J. Hindmarsh, and P. Luff. 2010. Video in qualitative research: Analysing
social interaction in everyday life. Sage Publications Ltd.

Eva Hornecker and Jacob Buur. 2006. Getting a grip on tangible interaction:
a framework on physical space and social interaction. In Proceedings of the
SIGCHI Conference on Human Factors in Computing Systems (CHI °06), 437-446.
https://doi.org/10.1145/1124772.1124838

Eva Hornecker, Paul Marshall, and Yvonne Rogers. 2007. From entry to access:
how shareability comes about. In Proceedings of the 2007 conference on Designing
pleasurable products and interfaces (DPPI°07), 328-342. https://doi.org/10.1145/
1314161.1314191

H. Lynn Horne-Moyer, Brian H. Moyer, Drew C. Messer, and Elizabeth S. Messer.
2014. The Use of Electronic Games in Therapy: a Review with Clinical Implica-
tions. Current Psychiatry Reports 16, 12: 520. https://doi.org/10.1007/s11920-014-
0520-6

Edwin Hutchins. 1995. Cognition in the Wild. MIT press. Retrieved Janu-
ary 9, 2024 from https://books.google.com.au/books?hl$=$en&Ir$=$&id$=
$CGIaNc3F1IMgC&oi$=$fnd&pg$=$PP11&dq$=$hutchins+cognition+in+the+
wild&ots$=$9HIXa9prZW &sig$=$rqv-L5CDOaMhSKm372eNxCfkz3Q

Tim Ingold. 2007. Materials against materiality. Archaeological Dialogues 14, 1:
1-16. https://doi.org/10.1017/S1380203807002127

Maryam Jahadakbar, Carlos Henrique Araujo de Aguiar, Arman Nikkhah
Dehnavi, and Mona Ghandi. 2023. Sounds of Play: Designing Augmented Toys
for Children with Autism. In Proceedings of the 16th International Conference on
PErvasive Technologies Related to Assistive Environments (PETRA °23), 338-346.
https://doi.org/10.1145/3594806.3594859

Brigitte Jordan and Austin Henderson. 1995. Interaction analysis: foundations
and practice. The Journal of the Learning Sciences 4, 1: 39-103.

Scott R. Klemmer, Bjorn Hartmann, and Leila Takayama. 2006. How Bodies
Matter: Five Themes for Interaction Design. In Proceedings of the 6th Conference on
Designing Interactive Systems (DIS "06), 140—-149. https://doi.org/10.1145/1142405.
1142429

Paul M Leonardi and Carlos Rodriguez-Lluesma. 2012. Sociomateriality as a Lens
for Design: Imbrication and the constitution of technology and organization. 24.
Maria Luisa Lorusso, Marisa Giorgetti, Simona Travellini, Luca Greci, Andrea
Zangiacomi, Marta Mondellini, Marco Sacco, and Gianluigi Reni. 2018. Giok
the Alien: An AR-Based Integrated System for the Empowerment of Problem-
Solving, Pragmatic, and Social Skills in Pre-School Children. Sensors 18, 7: 2368.
https://doi.org/10.3390/518072368

Andrew Manches and Claire O’Malley. 2012. Tangibles for learning: a represen-
tational analysis of physical manipulation. Personal and Ubiquitous Computing
16, 4: 405-419. https://doi.org/10.1007/s00779-011-0406-0

Panos Markopoulos, Janet C. Read, and Michail Giannakos. 2021. Design of
Digital Technologies for Children. In HANDBOOK OF HUMAN FACTORS AND
ERGONOMICS. John Wiley & Sons, Ltd, 1287-1304. https://doi.org/10.1002/
9781119636113.ch49

Paul Marshall. 2007. Do tangible interfaces enhance learning? In Proceedings of
the Ist international conference on Tangible and embedded interaction - TEI 07,
163-170. https://doi.org/10.1145/1226969.1227004

Sarah Matthews, Kathrin Kaiser, and Janet Wiles. 2022. Animettes: A design-
oriented investigation into the properties of tangible toolkits that support chil-
dren’s collaboration-in-making activities. International Journal of Child-Computer

[45]

[46

[47]

(48

N
o)

[50

[51

[52

[53

[54

[55]

[56

o
=)

(58]

(59

[60

[61

o
&,

[63

[64

[66

CHI ’25, April 26-May 01, 2025, Yokohama, Japan

Interaction 33: 100517. https://doi.org/10.1016/].ijcci.2022.100517

Maria Montessori and Barbara Carter. 1936. The secret of childhood. Orient Long-
mans Calcutta.

Revathy Nayar. 2017. Towards designing speech technology based assistive
interfaces for children’s speech therapy. In Proceedings of the 19th ACM In-
ternational Conference on Multimodal Interaction (ICMI ’17), 609-613. https:
//doi.org/10.1145/3136755.3137027

Miriam A. Novack, Susan Goldin-Meadow, and Amanda L. Woodward. 2015.
Learning from gesture: How early does it happen? Cognition 142: 138-147.
https://doi.org/10.1016/j.cognition.2015.05.018

Carsten S. @sterlund, Pernille Bjorn, Paul Dourish, Richard Harper, and Daniela
K. Rosner. 2015. Sociomateriality and Design. In Proceedings of the 18th ACM Con-
ference Companion on Computer Supported Cooperative Work & Social Computing,
126-130. https://doi.org/10.1145/2685553.2699336

Avinash Parnandi, Virendra Karappa, Tian Lan, Mostafa Shahin, Jacqueline
McKechnie, Kirrie Ballard, Beena Ahmed, and Ricardo Gutierrez-Osuna. 2015.
Development of a Remote Therapy Tool for Childhood Apraxia of Speech. ACM
Transactions on Accessible Computing 7, 3: 1-23. https://doi.org/10.1145/2776895
Anssi Perakyla. 2004. Reliability and validity in research based on naturally
occurring social interaction. Qualitative research: Theory, method and practice 2:
283-304.

Olga Pykhtina, Madeline Balaam, Gavin Wood, Sue Pattison, Ahmed Kharrufa,
and Patrick Olivier. 2012. Magic land: the design and evaluation of an interactive
tabletop supporting therapeutic play with children. In Proceedings of the Designing
Interactive Systems Conference, 136-145. https://doi.org/10.1145/2317956.2317978
Mitchel Resnick, Fred Martin, Robert Berg, Rick Borovoy, Vanessa Colella, Kwin
Kramer, and Brian Silverman. 1998. Digital manipulatives: new toys to think
with. In Proceedings of the SIGCHI conference on Human factors in computing
systems, 281-287. https://doi.org/10.1145/274644.274684

Joaquim Santos, Mario Vairinhos, and Luis M. T. Jesus. 2019. Treating Children
With Speech Sound Disorders: Development of a Tangible Artefact Prototype.
JMIR Serious Games 7, 4: €13861. https://doi.org/10.2196/13861

Joaquim Santos, Mario Vairinhos, Jonathan Rodriguez, and Luis M. T. Jesus. 2022.
Home-Based Activities for Children with Speech Sound Disorders: Requirements
for a Tangible User Interface for Internet of Things Artefacts. Applied Sciences 12,
18: 8971. https://doi.org/10.3390/app12188971

Wes Sharrock and Dave Randall. 2004. Ethnography, ethnomethodology and the
problem of generalisation in design. European Journal of Information Systems 13,
3: 186-194. https://doi.org/10.1057/palgrave.ejis.3000502

Yu-Ting Shen, Liang Chen, Wen-Wen Yue, and Hui-Xiong Xu. 2021. Digi-
tal Technology-Based Telemedicine for the COVID-19 Pandemic. Frontiers in
Medicine 8. Retrieved December 4, 2023 from https://www.frontiersin.org/
articles/10.3389/fmed.2021.646506

Karanya Sitdhisanguan, Nopporn Chotikakamthorn, Ajchara Dechaboon, and
Patcharaporn Out. 2012. Using tangible user interfaces in computer-based training
systems for low-functioning autistic children. Personal and Ubiquitous Computing
16, 2: 143-155. https://doi.org/10.1007/s00779-011-0382-4

K. Emeritus Stagnitti, L. Paatsch, A. Nolan, and K. Campbell. 2020. Identifying
play skills that predict children’s language in the beginning of the first year of
school. Early Years 0, 0: 1-15. https://doi.org/10.1080/09575146.2020.1865280

R. E. Stake. 1994. Case studies. In Handbook of qualitative research, N. K. Denzin
& YS Lincoln (Eds.) (ed.). Thousand Oaks, CA: Sage, 236-247.

Piet Verschuren and Rob Hartog. 2005. Evaluation in Design-Oriented Research.
Quality and Quantity 39, 6: 733-762. https://doi.org/10.1007/s11135-005-3150-6
Christina Wasson. 2007. Ethnography in the Field of Design. Human Organization
59, 4: 377-388. https://doi.org/10.17730/humo.59.4.h13326628n127516

Eric Worch, Michael Odell, and Mitchell Magdich. 2022. Engaging Children
in Science Learning Through Outdoor Play. In Play and STEM Education in
the Early Years: International Policies and Practices, Sue Dale Tunnicliffe and
Teresa J. Kennedy (eds.). Springer International Publishing, Cham, 105-122. https:
//doi.org/10.1007/978-3-030-99830-1_5

Kristina ZalanskienC, AistC NavickaitC, Basel Sijari, Kristina BerskienC, IndrC
BakanienC, and AudronC PrasauskienC. 2022. The Use of Telehealth in Early
Intervention for Children with Neurodevelopmental Disabilities: A Scoping
Review. Nursing education, research, & practice: NERP. Kaunas: Lietuvos sveikatos
moksly universitetas, 2022, vol. 12, no. 1.

Yongxin Zhang, Charlotte Mejlvang Guldbeek, Christian Fog Dalsgaard Jensen,
Nicolai Brodersen Hansen, and Florian Echtler. 2024. TableCanvas: Remote Open-
Ended Play in Physical-Digital Environments. In Proceedings of the Eighteenth
International Conference on Tangible, Embedded, and Embodied Interaction, 1-7.
https://doi.org/10.1145/3623509.3635255

2024. Mr. Potato Head: School Rush. App Store. Retrieved September 3, 2024 from
https://apps.apple.com/gb/app/mr-potato-head-school-rush/id1065623382
Articulation Station app for iPad & iPhone by Little Bee Speech. Retrieved No-
vember 13, 2024 from https://www littlebeespeech.com/articulation_station.php


https://doi.org/10.1177/23969415211015840
https://doi.org/10.1177/02711214211073964
https://doi.org/10.1177/0957926507069457
https://doi.org/10.1177/0957926507069457
https://doi.org/10.1111/ajr.12843
https://doi.org/10.1145/2663806.2663869
https://doi.org/10.1145/3202185.3202733
https://doi.org/10.1145/1124772.1124838
https://doi.org/10.1145/1314161.1314191
https://doi.org/10.1145/1314161.1314191
https://doi.org/10.1007/s11920-014-0520-6
https://doi.org/10.1007/s11920-014-0520-6
https://books.google.com.au/books?hl$=$en&lr$=$&id$=$CGIaNc3F1MgC&oi$=$fnd&pg$=$PP11&dq$=$hutchins+cognition+in+the+wild&ots$=$9HlXa9prZW&sig$=$rqv-L5CDOaMhSKm372eNxCfkz3Q
https://books.google.com.au/books?hl$=$en&lr$=$&id$=$CGIaNc3F1MgC&oi$=$fnd&pg$=$PP11&dq$=$hutchins+cognition+in+the+wild&ots$=$9HlXa9prZW&sig$=$rqv-L5CDOaMhSKm372eNxCfkz3Q
https://books.google.com.au/books?hl$=$en&lr$=$&id$=$CGIaNc3F1MgC&oi$=$fnd&pg$=$PP11&dq$=$hutchins+cognition+in+the+wild&ots$=$9HlXa9prZW&sig$=$rqv-L5CDOaMhSKm372eNxCfkz3Q
https://doi.org/10.1017/S1380203807002127
https://doi.org/10.1145/3594806.3594859
https://doi.org/10.1145/1142405.1142429
https://doi.org/10.1145/1142405.1142429
https://doi.org/10.3390/s18072368
https://doi.org/10.1007/s00779-011-0406-0
https://doi.org/10.1002/9781119636113.ch49
https://doi.org/10.1002/9781119636113.ch49
https://doi.org/10.1145/1226969.1227004
https://doi.org/10.1016/j.ijcci.2022.100517
https://doi.org/10.1145/3136755.3137027
https://doi.org/10.1145/3136755.3137027
https://doi.org/10.1016/j.cognition.2015.05.018
https://doi.org/10.1145/2685553.2699336
https://doi.org/10.1145/2776895
https://doi.org/10.1145/2317956.2317978
https://doi.org/10.1145/274644.274684
https://doi.org/10.2196/13861
https://doi.org/10.3390/app12188971
https://doi.org/10.1057/palgrave.ejis.3000502
https://www.frontiersin.org/articles/10.3389/fmed.2021.646506
https://www.frontiersin.org/articles/10.3389/fmed.2021.646506
https://doi.org/10.1007/s00779-011-0382-4
https://doi.org/10.1080/09575146.2020.1865280
https://doi.org/10.1007/s11135-005-3150-6
https://doi.org/10.17730/humo.59.4.h13326628n127516
https://doi.org/10.1007/978-3-030-99830-1_5
https://doi.org/10.1007/978-3-030-99830-1_5
https://doi.org/10.1145/3623509.3635255
https://apps.apple.com/gb/app/mr-potato-head-school-rush/id1065623382
https://www.littlebeespeech.com/articulation_station.php

	Abstract
	1 Introduction
	2 LITERATURE REVIEW
	2.1 The importance of play-based approaches in online therapy
	2.2 The role of tools in teletherapy environments
	2.3 Summary of Literature Review

	3 METHODOLOGY
	3.1 Participants
	3.2 Collected data
	3.3 Analytic approach and data selection
	3.4 The general value of few, but detailed, qualitative analyses of cases

	4 FINDINGS
	4.1 Case 1: Teletherapy and a Mr. Potato Head™ application
	4.2 Case 2: Teletherapy and Card Tools
	4.3 Case 3: In-person, Potato Head™ toy and picture cards

	5 DISCUSSION
	5.1 Feature for Engagement: inbuilt layers of interaction to indicate the potential of subsequent activities
	5.2 Feature for Space: mechanisms for control over active and inactive space to support therapists' goals
	5.3 Feature for Child-Centred Social Play: open-ended distributed points of engagement for child-led collaborative play
	5.4 Feature for Adaptability: content variability to accommodate children's idiosyncrasies and preferences
	5.5 Limitations and future work

	6 CONCLUSION
	Acknowledgments
	References



