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shaping usage patterns. We discuss opportunities and challenges in designing technologies that cater to the
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1 Introduction

Communication and mutual understanding are vital components of healthy interpersonal relation-
ships and well-being, particularly in the context of children’s care ecosystems [13, 29, 44, 82, 87].
These ecosystems, encompassing people involved in children’s everyday experiences such as fam-
ily, friends, educators, and potential therapists [78], strongly influence the quality of life, social
activity, and success in school environments and can offer motivational and emotional scaffold-
ing [19, 31, 53]. Transparent communication and shared understanding among care ecosystem
stakeholders is of particular importance, especially for neurodivergent children, such as those with
attention deficit hyperactivity disorder (ADHD) [60, 79]. ADHD is recognised as the most common
neurodevelopmental diagnosis in children [23, 61, 89], and those with ADHD may exhibit variations
in attention, activity level, and impulse control when compared to peers of the same age [21]. As a
result, families of ADHD children often experience added stress and family frustrations [83], which
can increase communication barriers [60, 79]. These challenges are often underscored by ADHD’s
high heritability [26], making it likely that parents of ADHD children need to regulate themselves
besides supporting the regulation of their children. This can become particularly challenging since
ADHD individuals often struggle with self-regulation and with emotion-regulation [6, 57, 68].
Difficulties in emotion regulation can hinder children’s ability to express and share their feelings,
potentially affecting their peer relationships and communication with caregivers [16, 25, 38, 39].
Additionally, discrepancies in approaches and motivations between families and therapists can
result in unclear goals and a lack of shared understanding [60, 79], which can further complicate
care coordination and lead to adverse outcomes for both children with ADHD and their care
ecosystem [79]. Therefore, it is important to design solutions that help bridge these communication
gaps in order to foster mutual understanding within the care ecosystem [60, 79]. As indicated by
previous research, this approach can empower children, promote their sense of being understood,
and support their independence [79].

Communication, information sharing, and tracking for family relationships and well-being are a
recurring theme in family informatics research in the fields of Computer-Supported Collaborative
Work (CSCW) and Human-Computer Interaction (HCI) [46-438, 56, 59, 69, 88]. A variety of pertinent
work has focused on clinical settings, e.g. technology use during children’s hospitalisation [47, 48].
Beyond clinical settings, and more specifically focusing on ADHD families, recent work [70, 80]
has underscored the need for technologies to afford both individual and collaborative use by
ADHD children and their families, to allow for co-regulation while fostering children’s agency. Our
work builds on prior research that seeks to support ADHD children and their caregivers beyond
(only) clinical settings [70, 79]. In particular, we explore the design of technologies that support
the communication and well-being of ADHD children and their care ecosystem across different
contexts (e.g. home, therapy, school).

Concurrently, recent research has highlighted the need to design with neurodivergent interests
in mind [75, 76, 79]. While the development of such artefacts remains under-explored, past work
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suggests ways in which technologies could both be desirable for children and support the broader
care ecosystem by addressing common difficulties. For instance, research argues for the active
involvement of ADHD children and their care ecosystems throughout the design, development,
and evaluation phases of technologies [78], and for designing technologies that do not solely focus
on symptoms but also incorporate ludic aspects [75, 78, 79].

However, the practical integration of such technologies in real-life contexts remains a question.
This includes their adoption and use not only by children with ADHD and their families but also by
their broader network of caregivers, including therapists and other professionals. Research in this
area could provide new insights into how such multi-stakeholder technologies are used and their
impact on users’ well-being. Therefore, in this work, we seek to answer the following research
questions (RQs):

RQ1: How can technologies for ADHD children and their care ecosystems be designed to cater to
their varying needs and interests and afford both individual and collaborative use?

RQ2: How does the integration of a multi-stakeholder digital tool within the care ecosystem of
ADHD children affect their communication, everyday interactions, and overall well-being?

Building on our prior conceptual work [79] and design implications by Silva et al. [70], we
iteratively designed, evaluated, and developed REMEMO, a multi-stakeholder mobile application,
by actively involving ADHD children and their care ecosystem throughout the process. REMEMO
adapts, providing a tailored user interface, based on whether the user is a child, a parent, or a
professional caregiver (therapist or educator). Users can create, keep private, or share within their
care ecosystem entries ("posts”) about their experiences and emotions. They can also view, provide
feedback, and react to their own and others’ posts. We deployed REMEMO in a long-term field
study, with five groups encompassing ADHD children (total number of participants n = 18, from
which seven were children). The groups varied in composition, similar to how children’s care
ecosystems are comprised of different members in real life. The groups used REMEMO for four to
six weeks (shortest 31 days, longest 44 days). In this work, we report on our findings from the app’s
deployment. Our findings showcase diverse usage patterns among different groups and participants.
Overall, by facilitating the free expression of experiences and emotions and enabling autonomous
sharing within their care ecosystem, REMEMO can support ADHD children and their caregivers
while being perceived as fun. Our research contributes the following:

e The iterative and formative design and evaluation of a multi-stakeholder app that can be
used both individually and collaboratively by ADHD children and their care ecosystems.

e Findings stemming from a multi-week field deployment with ADHD children and their care
ecosystems regarding the impact of the app on users’ reflection, emotional identification and
expression, its influence on therapeutic practices, and identified tensions.

e Opportunities and challenges for designing technologies that seek to address the varying
needs of ADHD children and their care ecosystem and research with vulnerable populations.

2 Background & Related Work

This section presents relevant background and previous work on technologies designed for ADHD
children and their care ecosystem. We then engage with prior literature in family informatics and
discuss technologies that focus on family interactions and communication in general.

2.1 Technological Support for ADHD Children and their Care Ecosystem

Various technologies have been designed to support children with ADHD and their care ecosystem,
including mobile and tablet applications [54, 70, 74], smartwatches and wearables [20, 24, 70], and
tangible systems [72, 84, 90, 91]. The majority of related work in this field has focused on supporting
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either children with ADHD or ADHD children together with their families. As an example of the first,
TangiPlan [84, 90, 91] is a system of tangible connected objects, representing tasks to be performed
and providing assistance by structuring ADHD children’s activities, with the overall goal to improve
their executive functioning. Prominent examples of technologies supporting children with ADHD
together with their families include ParentGuardian [54], a mobile and tablet system that monitors
the stress of parents of children with ADHD, to deliver reminders of behavioural strategies to follow,
both for moments of duress as well as for anytime reflective strategies. Similarly, MOBERO [74]
was developed as a smartphone-based system that seeks to support families in establishing healthy
routines, focusing on morning and bedtime routines. The aim was to assist children with ADHD to
become more independent and to lower parents’ frustration levels. While the above systems focused
explicitly on the home context, CoolTaco [70] is a smartwatch and smartphone system that aims to
support ADHD children and their families to collaborate in creating tasks, gain points for achieving
them, and allow children to redeem rewards. Due to its inherent portable nature, it enables them
to self- and co-regulate across multiple contexts (e.g. at school and home). These systems were
evaluated with their target users, i.e. ADHD children and their families, and were found to have
positive effects on the ADHD-related aspects that they sought to address, e.g. improved organisation
and time management [91], help with providing pervasive regulation support to children [70], and
supporting parents in implementing behavioural therapy strategies in times of need [54].
However, none of the developed technologies so far enable both individual and collaborative use,
of not just ADHD children and their families, but also their therapists and educators. Moreover,
despite the growing discourse advocating for the design of technologies that extend beyond solely
addressing ADHD-related challenges [75, 76, 78, 80], there remains a need for actually implementing
such technological artefacts and studying the impact of embedding them with ADHD children and
their care ecosystems in real life contexts. Our work aims to address these aforementioned gaps.

2.2 Family Informatics

Family informatics investigates how families collaboratively manage and track their health through
technology, with a growing body of work dedicated to tracking family health data and supporting
overall family health [56].

For instance, research has explored how collaborative technologies can enhance or support family
care coordination. Nikkhah et al. [47] researched how collaborative technology could augment
family care collaboration and resilience during children’s hospitalisation [47], by looking into
augmenting social support in caregiving teams [48]. They highlighted that technology designs
should be customisable and adaptable to accommodate different caregiver needs and should help
increase connection and intimacy and provide shared experiences. Richards et al. [59] described
how family care coordination depends on the ability to develop a shared understanding of care
goals and progress, identifying barriers to it: differences in approaches and motivations, inability to
rely on documentation, and information loss during transfer across the care team. They proposed
building relationships across boundaries and communicating actionable information as mechanisms
to overcome these barriers. Yamashita et al. [88] found that allowing caregivers to selectively share
tracked data about the health and mood of the care recipient with other family caregivers positively
impacted the caregivers’ emotional well-being. Slovak et al. [71] showed how technology-based,
child-led, situated interventions could empower children and parents, through actionable support
directly within their family life, in the context of emotion regulation. These works highlight the
importance of actively involving both children and their families in the design of supportive
technologies as well as the significance of empowerment, whether through child-led interventions
or by providing users with flexibility in their use of technology. Our work builds upon these efforts
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by engaging multiple stakeholders in design, with the goal of supporting the well-being of ADHD
children and their care ecosystem.

Another key aspect of family informatics research is reflection, the process of introspection where
individuals review and analyse their thoughts, emotions, and behaviours [30], which can benefit
well-being [41]. As such, an increasing number of researchers have been exploring technology-
mediated reflection and how to design for it [8, 9, 33]. Particularly regarding shared reflection of
family members, dashboards have commonly been used to facilitate it, by allowing visualisation
of data in families [55, 62, 63, 65]. Of particular relevance to our research are prior works that
actively involved not only caregivers, but also children in the tracking process, and deployed their
artefacts in the field with families. For instance, Pina et al. [55] deployed Dreamcatcher, a system
that combined data from wrist-worn sleep sensors and self-reported mood of families using a
shared tablet display with ten families between 15 and 50 days. They found that this approach
allowed families to view and reflect on each other’s sleep data, showing how collaboration within
the family is supported by the children’s active engagement in the process. They noted, however,
that adults did not always wish to share their data with other family members. Another example
focusing on collaborative reflection is the work by Saksono et al. [63], who deployed Spaceship
Launch in a 3-week field study with 13 lower-income families. The system employed a shared
interface for parents and children to monitor each other’s physical activity data, using exergames
to promote physical activity. Their findings showed how such technologies can represent mutual
quality time activities for families, in this case, exercise, which could help them form stronger
bonds. These systems [55, 63] are designed to deepen the family’s insights regarding health-related
behaviours, using information collected from fitness trackers.

Previous research has also shown that shared experiences facilitated by such technologies are
beneficial for learning, jointly reflecting on behaviours, and making decisions to improve the
family’s overall health and well-being [22, 49]. However, they usually need family members to use
them simultaneously and might not provide much support when family members are apart [70].
Aiming to address this last aspect and focusing on ADHD families, Silva et al. [70]’s CoolTaco
supports both self- and co-regulation for ADHD children and their parents. The multi-month
deployment of CoolTaco with ten families of ADHD children demonstrated how such a multi-
device system can support children’s reflection and regulation, even when parents are not present.
However, the study also highlighted tensions in children’s autonomy;, as it could be diminished by
high dependency on parents for specific parts of using the system. These studies underline not only
the benefits of both children and their families being actively involved in tracking and managing
their (health) data, including family-level reflection and collaboration, but also how future systems
should allow adaptable degrees of independent and collaborative use, to fit diverse family needs.

Drawing from related research, our work encompasses the design, evaluation, and deployment
of a mobile app that incorporates family informatics in both home and therapy settings. Tailored
for families of ADHD children and their professional caregivers, we envision that the app serves as
a flexible tool for children, parents, as well as therapists and educators, addressing opportunities
identified in previous work by facilitating both independent and collaborative use and reflection.

2.3 Technologies Supporting Family Interactions & Communication

In addition to technologies that support family health management, tracking, and reflection, another
strand of research relevant to our work is technologies that aim to support family interactions and
communication. Shin et al. [69] explored how CSCW technologies can better support parent-child
relationships, identifying the need to address discrepancies in expected communication. They
found that technologies promoting transparency, affection, and trust, as well as enjoyable and
age-appropriate shared content among parents and children, could help in addressing this challenge.

Proc. ACM Hum.-Comput. Interact., Vol. 9, No. 2, Article CSCW177. Publication date: April 2025.



CSCW177:6 Evropi Stefanidi et al.

First Formative Evaluation Improve REMEMO
Design
oo 3 ADHD Children
®* 2 Therapists o U Researt_:her
Design Requirements Initial Protot ** 1 UX Designer
nitial Prototypes . i )
Elicitation of REMEMO B Evaluating the prototype B ELZT:J;%’::'DI?;‘N

9 Inperson Start Implementation
o, 1Researcher 1 Researcher > P

** 1 UX Designer > o 1 UX Designer

Analysing Design i i
B ysing g B Creating a medium

Requirements fidelity prototype Finalise REMEMO

Design

Second Formative Evaluation

2 parents of ADHD children

1 Researcher

&: 2 special educators 3 y

- 3‘:“;‘9'_3 u —> & qux Designer
Creating the final

B Evaluating the prototype B high fidelity

prototype
9 Online & in person

Fig. 1. Visualisation of the iterative design and evaluation process we followed for REMEMO.

Notably, they highlighted that families often struggled with what to communicate, and suggested
that sharing events and experiences could fulfil the family’s need to learn about each other’s
activities. This links directly to one of REMEMO’s key functionalities, i.e. allowing ADHD children
and their families to create entries in the system about their experiences and emotions, with the
additional individual choice of whether to keep it private or share it with others.

Research in CSCW and HCI has explored the potential of interactive systems for recording and
sharing personal experiences in daily life [7, 34, 43, 52, 81, 85]. These studies have collectively
revealed that the exchange of family experiences and memories plays a vital role in fostering
a sense of unity within families and in prompting discussions [34, 43]. However, the focus has
predominantly been on parents documenting their children’s lives, often with minimal participation
from children in family communication. Using recorded memories as conversation starters from
children’s perspectives remains largely unexplored. We aim to address this by allowing both children
and their care ecosystem to track and share their experiences. Shin et al. [69] also highlighted
the effectiveness of conversation triggers in parent-child relationships through technology and
suggested that future work should explore technology-mediated opportunities to reflect on family
memories. Thus, our research investigates how a system that enables logging, sharing, and reflecting
on shared content within the care ecosystem can impact communication and relationship building.

A number of CSCW and HCI studies on families have focused on supporting communication in
remote settings, with most literature emphasising intergenerational communication and relation-
ships [2, 11, 15, 18, 77]. For instance, Butzer et al. [15] developed Grandtotem, an asynchronous
media-sharing device that aims to support intergenerational relationships between grandparents
and their adult grandchildren studying abroad. Binda et al. [11] designed PhamilyHealth, a web-
based photo-sharing system that allows family members to share health-related photos to encourage
healthy lifestyles. While both systems show potential in supporting intergenerational relationships
and communication, how those systems would impact families remains to be explored through field
studies. This research extends existing work by exploring how communication and reflection can
be facilitated through an in-situ inquiry, using a system that supports interaction both in-person
(e.g. using the app together) and remotely (e.g. sharing posts while apart).

3 Iterative Design

As a first step in examining our research questions, we set out to design REMEMO, by following an
iterative approach that actively involved ADHD children and their care ecosystem. Figure 1 shows
the process we followed, which is detailed in the following subsections.
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3.1 Design Requirements & Initial Prototypes of REMEMO

Based on our prior co-design and interview research with ADHD children and their care ecosys-
tem [79], we compiled a list of initial design requirements. This prior work uncovered opportunities
for simple and accessible technologies, such as mobile applications, that allow expression of and
reflection on experiences and emotions to empower children with ADHD and their care ecosys-
tem and remove communication barriers toward improving their overall well-being. In particular,
we had identified emotional expression as a key aspect that is both driven by children’s inter-
ests and is considered crucial by their caregivers, as it could foster empathy and even support
emotion-regulation [79], which is an aspect that children with ADHD often struggle with [6, 45, 68].
Accordingly, an overarching requirement was that the app should be tailored to the needs and
interests of the different ecosystem stakeholders. This implies that, depending on the stakeholder,
the app might present different user interface (UI) elements or functionalities, while still enabling
them to connect through the app and use it collaboratively. Therefore, we initially started designing
the children’s and therapists’ Uls. The complete list of elicited design requirements, the rationale
of which is based on our previous findings reported in Stefanidi et al. [79], can be found in the
supplementary material. Three examples that illustrate the identified requirements are listed below,
accompanied by the insights [79] on which they were based:

e [child UI]: The app should allow users to log positive experiences in the form of storytelling
posts, to support recording, reflecting, and sharing of experiences and emotions, while at
the same time ensuring the safety of even younger children by prompting them to reflect on
positive aspects.

o [therapist UI]: The app should allow users to record posts about their interactions with a
child, to allow not only children but also therapists to use the app, in line with the recom-
mendations to facilitate both individual and collaborative technology usage.

e [both Uls]: Users should be able to choose whether to keep the posts for themselves or share
them with other members of the ecosystem, to support their autonomy.

Based on the above, the first version of the children’s and therapists’ UI was designed together by
the first author and a UX designer. Figure 5 presents some examples of this first iteration for the
children’s Ul, and Figure 6 for the therapists’ UL These figures can be found in the Appendix.

3.2 First Formative Evaluation & Design Improvements

To evaluate the first version of REMEMO for children and therapists, we conducted a formative
evaluation with three children with ADHD (one 10-year-old-girl with ADHD, one 10-year-old-girl
with ADHD and high-functioning autism, and one 9-year-old boy with ADHD and high-functioning
autism), and two of their therapists. Ethics approval was obtained from the Ethics Committee of the
University of St. Gallen (HSG-EC-20230406) prior to the study, where one of the leading researchers
was affiliated at the time the study was conducted. Participants were recruited by contacting ADHD
professionals and treatment centres and through snowball sampling. All adult participants provided
informed consent about their own and their children’s participation prior to beginning the study.
Additionally, children provided their assent for participation. Children received a small board game
as a thank-you for their participation. The evaluations for the two groups (children and therapists)
were conducted separately, at the therapist centre where the two participating therapists worked
during the children’s regular visits to the centre. One of the therapists was present while the
evaluation with the three children took place, in order to facilitate their participation and ensure
their comfort, in line with previous work that engaged ADHD children [79].

The three children participated in the evaluation together, sharing two smartphones, each
with an interactive prototype of REMEMO loaded. This allowed them to interact with the app
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both individually and collaboratively on the shared smartphone. The two therapists participated
separately, using one smartphone at a time. In both cases, the study began with the researcher
explaining the study and its purpose and asking if there were any questions. For the main part
of the study, participants were given a scenario, which was read aloud step by step by the lead
researcher. They were then asked to interact with the prototype to complete the steps. Following
this, participants could interact with the app freely if they wished. In the end, short interviews
were conducted, inquiring about the participants’ experiences and feedback regarding the app, its
design, and its functionality. The scenarios and the interview protocol (one for the children and
one for the therapists) can be found in the supplementary material.

The participants’ interactions with the smartphones were screen and audio-recorded, and the
interviews were audio-recorded for later transcription and analysis. The first author transcribed
and analysed the recordings together with the UX designer. The analysis led to an enhanced list of
design requirements and considerations. The complete list of elicited design requirements from
this phase can be found in the supplementary material. Two examples that illustrate the identified
requirements are listed below. Based on this phase, the changes required to the children’s UI were
minimal, while the therapists’ Ul required significant changes.

e [child UI]: The Next and Back buttons should be more prominent, and especially for younger
children, they should be available both at the top and bottom of the screen.

e [therapist UI]: The therapist-user should be able to select exactly which parts of the post
they want to share with others. They should even be able to remove specific aspects of their
post before sharing e.g. the logging of their own emotions.

Based on the insights of the first formative evaluation, the design of REMEMO was refined. Figure 7
shows some sample screens of the refined medium-fidelity prototype.

3.3 Second Formative Evaluation & Final Design

Following the refinement of REMEMO’s design, we conducted a second formative evaluation that
comprised parents, special educators, and teachers of ADHD children as participants, to complement
the knowledge we had acquired based on the first formative evaluation. In particular, we conducted
evaluation sessions with two parents of ADHD children (online), two special educators (online),
and three school teachers (in person). Participants were recruited using the authors’ extended
social network and snowball sampling and gave their written informed consent to participate prior
to the study. Given the first formative evaluation and prior work, we hypothesised that parents
might wish for their UI to be similar to the one designed for the children, with some additional
functionality, while (special) educators would prefer having the functionality available through the
therapist’s Ul at their disposal. The evaluation sessions described below confirmed this assumption.

In both online and in-person sessions, participants interacted with an interactive prototype of
the children’s UI through a link to the prototype or a smartphone that had the prototype loaded,
respectively. We purposefully did not show the therapists’ Ul to avoid biasing participants, but
rather inquired about the various functionalities that were available in the therapists’ Ul later in the
interviews. To begin, the experimenter introduced the study and briefly presented the work done
so far, explaining the overall concept and the functionality that the children’s and therapists’ UI
provided. Similar to the first formative evaluation, participants were provided with an interaction
scenario and were asked to interact with the prototype of the children’s UI to complete the steps.
Participants were then able to interact with the app freely if they wished. At the end of the study,
short interviews were conducted, inquiring about the participants’ experiences and feedback. The
scenarios and the interview protocol can be found in the supplementary material.
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The participants’ interactions with the smartphones were screen and audio-recorded, and the
interviews were audio-recorded for later transcription and analysis. The first author transcribed
and analysed the recordings together with the UX designer. The analysis of the evaluation sessions
confirmed our assumption and resulted in three versions of the Ul for REMEMO: one for children,
one for parents (same basis as for the children, but with the additional functionality described in
the next session), and one for therapists and (special) educators. The next section describes the
final prototype and each of those three versions of REMEMO in detail. This final prototype met all
the originally elicited design requirements.

4 REMEMO

Based on our iterative design process described in section 3, the final high-fidelity designs of
REMEMO were created and used for implementing the system. We implemented REMEMO as a
mobile application working on both smartphones and tablets, making it accessible to families with
different devices at their disposal. REMEMO allows children and parents to log their experiences and
emotions, reflect on them, and choose whether to share them with members of their care ecosystem.
Similarly, it allows therapists and educators to perform the same regarding their experiences in
relation to a child in their care ecosystem. We strove to allow for both individual and collaborative
use of the app, so that while REMEMO can be used collaboratively, users are not dependent on
others to use it, fostering both independence and collaboration [70]. Below, we describe each of the
three UI adaptations of REMEMO: the UI for children, for parents, and for therapists/educators,
while Table 1 summarises the features available to each user type. Videos demonstrating the use of
the app from each of the three adaptations are available in the supplementary material.
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Fig. 2. Example screens from the children’s Ul. a) Different media options for completing the prompt "Some-
thing that happened that I liked was" including images, videos, voice recording, drawing and text, b) Emoji
and text options to answer the question "How did it make you feel?", c) Sharing options, d) Posts that have
been shared with the child, e) Revisiting a post by adding both text and emojis, f) The child’s own profile.

4.1 REMEMO for Children

Children are able to navigate the app using a menu bar at the bottom of the screen (Figure 2). They
can create a new post about their experiences under "New Post", using pictures, videos, voice notes,
drawings, or text, guided by questions from REMEMO (Figure 2a). They can then select one or
more emojis to express their emotions and optionally add some text (Figure 2b), and can choose
to share their posts with their friends (Figure 2c). Under "Shares", they can see and interact with
what others have shared using text and emojis (Figure 2d), and under "Friends" they can view
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Fig. 3. Example screens from the parents’ Ul. a) Overview of the created post before saving it, b) Details of a
shared post by another parent, ¢) Shared posts from a therapist and a parent with this parent, d) Commenting
on a post someone shared, ) and f) Viewing the child’s profile as a parent.
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Fig. 4. Example screens from the professionals’ Ul. a) Selecting a child to make a post about, b) Naming
the post and the first activity, c) Adding different media to describe the activity and the child’s emotions, d)
Adding a custom metric titled "Responsibility", e) Selecting which parts of the post to share, f) Viewing usage
statistics and the performance of the child based on previous posts.

their friends in the app. By visiting "My Posts" they can view and revisit their own posts to update
them with current thoughts and feelings (Figure 2e), while under "My Profile" they can access their
profile and use information, such as their most frequently used emojis (Figure 2f).

4.2 REMEMO for Parents

Parents have access to all the functionalities available to children (Figure 3a-d) but with two
additional features. First, they can view the child’s care ecosystem in their profile (Figure 2e) as well
as statistical reports about the child’s use of the app, including reports from therapists regarding
the child’s performance on specific metrics (Figure 2f). Second, parents can receive posts shared by
therapists, which is not the case for children. However, children can create and share posts with
therapists. These additional features enable parents to have a comprehensive understanding of
their child’s progress and interactions within the app, facilitating better support and engagement.
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Table 1. Feature availability for different user types in REMEMO

Feature Children Parents Therapists/Educators
Create a post X X X
X (not to children)

Share a post

Revisit own posts

View & interact with shared posts

View friends/contacts

AR AR AR AR

View own profile & use statistics

A | R | A

View use statistics of children in care ecosystem

Record child metrics

Ko | | A A A

>

View child metrics

4.3 REMEMO for Therapists and Educators

Therapists and educators can use REMEMO to create posts about their work/sessions with children
(Figure 4a), recording details of activities (Figure 4b) using different media (Figure 4c). They can
also create and record child performance metrics using sliders and custom metrics (Figure 4d), and
can share their posts with adults from the specific child’s care ecosystem. Importantly, therapists
and educators can select exactly which parts of the post they wish to share (Figure 4e). Overall, they
have a comprehensive overview when visiting a child’s profile (Figure 4f), including aggregated
information about the child’s use of REMEMO, quick access to all posts made about the child by
themselves or other professionals, as well as statistics regarding the child’s performance on various
metrics. Therapists and educators can also note their own emotions during activities (Figure 4e).
This was based on the wishes of therapist participants to not only use the app collaboratively, as a
technology to support their care work of ADHD children, but also individually, as a self-recording
tool, and to be able to express and reflect on their own emotions. This aligns directly with our
overarching goal to provide opportunities for both individual and collaborative use.

4.4 Implementation

REMEMO is a mobile application based on the React Native framework !, allowing for simultaneous
development of both Android and i0S applications, which was necessary for this study where users’
devices had not only different operating systems (Android and iOS), but also different versions
of each. A back-end server hosted on our University’s servers supported the mobile application
and was responsible for storing and handling the data in a secure manner. The Strapi ? headless
Content Management System was selected and used for the system’s backend, as this allowed quick
data template definition and automatic API generation functionalities. The app is available in three
languages: English, German, and Greek, with the ability to easily include additional languages via
a translation table that matches words and phrases between languages.

5 Field Study

We deployed REMEMO in the field with five groups of participants, including children with ADHD,
parents, siblings and therapists, adding up to n = 18 participants in total. Participants used the app
in a longitudinal field study lasting 4 to 6 weeks (min: 31 days, max: 44 days, SD = 5.03), integrating
it into their daily lives according to their personal preferences. We first conducted introductory

Thttps://reactnative.dev/
https://strapi.io/
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Table 2. Participants’ data and summary of app usage (all values counted between 1st and 2nd session).

Number of Posts

ID Description (?e g:dilr Days Made RevisitedShared Deleted Received Comments Usage Time
Child with
AC1 ADHD 12|F 42 27 7 27 17 20 3 hours
Mother with
AP1 ADHD 52 |F 42 17 7 11 23 23 6.5 hours
Child with .
BC1 ADHD 13|F 42 7 1 7 4 6 37 mins
BP1 Mother 55|F 42 2 0 1 4 1 33 mins
Child with .
CC1 ADHD and ASD 10| M 44 1 0 1 1 5 38 mins
Child with .
CC2 ADHD and ASD 9|F 44 1 3 0 2 2 1h 8 mins
CP1  Mother 32|F 44 1 0 1 2 3 1h 30 mins
Psychologist for .
CT1 CC1 and CC2 29 |F 43 1 N/A 1 3 0 19 mins
cry  Qccupational 25| F ) 0 N/A 0 3 1 11 mins
therapist for CC2
Speech therapist .
CT3 for CC2 26| F 43 2 N/A 2 1 1 43 mins
CT4/  Speech therapist .
ET1 for CC1 and EC1 39 |F 43 6 N/A 6 7 1 45 mins
Child with .
DC1 ADHD and ASD 9|M 36 2 0 0 2 0 49 mins
DP1  Mother 42|F 36 2 2 2 2 1 33 mins
prp Occupational 28| F 38 1 N/A 1 4 0 46 mins
therapist for DC1
Psychoeducator .
DT2 for DC1 35|F 36 4 N/A 4 3 0 28 mins
Child with .
EC1 ADHD 8| M 32 5 0 5 4 5 41 mins
gcy  Neurotypical 11|F 31 1 0 1 7 1 29 mins
sibling
EP1 Mother 35|F 32 3 0 3 5 3 22 mins

sessions, followed by participants using the app for multiple weeks, and concluded the study with
debriefing interviews. Participation in the sessions was either online or in person based on their
preference and availability. The overall aim was to evaluate how REMEMO affects users (RQ,), with
a particular focus on communication, everyday interactions and well-being. The study received
prior ethics approval from the Ethics Committee of the University of St. Gallen (HSG-EC-20230406).
All adult participants provided informed consent about their own and their children’s participation
prior to beginning the study. Additionally, the children gave their verbal assent for participation.
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5.1 Field Study Participants

We used our extended social network and snowball sampling to recruit participants. Additionally,
we contacted a therapy centre in Greece, and information flyers were distributed in both cases.
There was no overlap between the formative evaluation participants and the ones in the field study.
Adult participants received remuneration of an equivalent of 150€, and children received a game or
voucher equivalent to 20€. In total, n = 18 participants took part in the study, including ADHD
children, their parents, and siblings and/or therapists, if applicable (parents: M = 43 years, min : 35,
max : 55, children: M = 10 years, min : 8, max : 13, therapists: M = 30 years, min : 25, max : 39).
Participants formed five groups based on the children’s existing care ecosystem. Hence, group sizes
ranged from two to seven participants per group. For more details, see Table 2.

The first letter of each participant’s ID denotes their group (e.g. A, B, C). For the second letter, C
stands for child, P for parent, and T for therapist. Notably, CT4/ET1 is the speech therapist of both
CC1 and EC1, thus belonging to both groups. In order to keep the number of participants clear, we
include her in Table 2 only once. Groups A and B resided in Germany, while groups C, D, and E in
Greece. Each participating group was centred around a child (or children) with ADHD but varied
in its composition, number of members and (social) backgrounds. The next section describes each
group as this is essential information to understand their usage patterns of REMEMO. Groups C, D,
and E included a therapist as the children in these groups were seeing a therapist at the time of the
study. In contrast, groups A and B did not include one, as the children were not seeing one and our
goal was to include the real-life care network for all participants. We also tried to recruit teachers,
but we were not successful. This connects to the overall challenging task of recruiting vulnerable
groups, such as ADHD children and their care ecosystem, made even more complex when multiple
stakeholder groups are sought, as in our case. As an example, AP1 approached one of AC1’s school
teachers to participate in the study together with AC1, and while the teacher was initially positive,
the school director declined the request, as they felt it would impose time requirements on an
already busy schedule on their staff.

5.1.1 Contextual Information about the Groups. Here, we present short overviews of each par-
ticipant group’s members and their background stories, based on information the participants
disclosed during the introductory interviews. The group descriptions were shared with the respec-
tive participants both in English and in their native language, and they had the opportunity to
suggest changes. The children from Groups C, D, and E all attended a common therapy centre
where the participating therapists were based and recruited. All participants used our app on their
smartphones, apart from CC1 and EC1, who used it on their tablets.

Group A. Group A consists of two participants: a mother with ADHD (AP1) and a 12-year-
old daughter with ADHD (AC1). The family also includes a father and three older brothers who
did not participate in the study. AP1 is currently in therapy, while AC1 is not attending therapy
sessions. AP1 and AC1 participated together with group B (based on their request) due to a
close friendship between the parents and between the children, meaning that they were part of
each other’s ecosystem. AP1 demonstrates a propensity for self-reflection and effective and open
communication. AP1 intensely experiences emotions but finds it sometimes challenging to identify
and express them. She acknowledges difficulties in organising thoughts and prioritising tasks and
recognises a tendency to be controlling and to intervene inappropriately in certain situations. AP1
is currently engaged in a "self-discovery and improvement" phase, optimistic about the potential
benefits of REMEMO for enhancing communication with her daughter and demonstrating her
interest in her daughter’s life. AC1 is sometimes reflective of her thoughts and actions, with less
emphasis on acknowledging emotional experiences. While she sometimes shares her experiences
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with her family, she openly admits a reluctance to talk about her feelings, as she is "not that kind
of person" (AC1), and apart from sometimes talking about how she feels with her mother, she in
general "just doesn’t want to" (AC1). In terms of technology usage, the family adheres to stringent
screen time regulations. The younger children’s devices are securely stored, accessible only during
specific time windows and after informing the parents of their intended usage. In the case of ACI1,
due to an undisclosed past incident, she has limited access to her smartphone, with an exception
made for the use of REMEMO.

Group B. Group B consists of two participants: a single mother (BP1) and her 12-year-old
daughter with ADHD (BC1). BC1 was recently diagnosed, and the family struggled with finding
the right strategies and medication. BP1 works multiple jobs and has a very demanding schedule.
She puts value in spending quality time with her daughter, but her busy schedule does not always
allow that. She is reflective and has a deep interest in understanding herself and her thoughts.
BP1 has a support system in place, including a partner (living in a different household), family
members and friends, and appears to overall be an optimistic person. She was very enthusiastic
about doing the interview and to "have someone to talk to". She stated that she is currently looking
for alternative methods to medication for ADHD and was partly hoping that REMEMO could be
an alternative method to address some of the challenges they face in their everyday life. She was
quite disappointed with how a doctor handled the case of her daughter, as he "was only looking
at the bad stuff and saying what BC1’s struggles are, and not at any of her strengths, and he was
just very negative". BC1 is very privacy concerned. She pointed out that it is very important to
her that her classmates do not find out that she has ADHD. BC1 is reflective and often thinks
about her decisions and their impact. Regarding expression of feelings, she mostly confides in her
mother and aunt, and often talks about her feelings after being prompted by her mother. Regarding
technology use, BP1’s screen time is high for work-related purposes and she only spends limited
"leisure” time on her smartphone to communicate with friends and family. BP1 reported struggling
with regulating BC1’s screen time, which is high also due to the tablet they use for school-related
matters. BP1 described that she regularly restricts BC1’s usage of her smartphone by hiding the
phone from her "when she decides it’s enough"; otherwise, BC1 will stay on her phone for hours.

Group C. Group C consists of seven participants: a single mother (CP1) and her three children, of
which two participated in the study, a 10-year-old boy with ADHD and Autism Spectrum Disorder
(ASD) (CC1), and a 9-year-old girl with ADHD and ASD (CC2), and the children’s therapists,
including a psychologist for both children (CT1), a speech therapist for CC1 (CT4), an occupational
therapist for CC2 (CT2), and a speech therapist for CC2 (CT3). The family belongs to a socio-
economically disadvantaged societal group facing daily challenges. Therapists highlight the family’s
social, emotional, and cognitive difficulties. CP1 acknowledges a lack of personal time (CP1) and
discusses the emotional and practical hurdles she encounters. Both children have difficulties "both
in the communication part, in the speech and in the psycho-emotional part” (CT1), and struggle
with identifying, recognising and expressing their experiences and emotions. Therapists reported
that both children find it easier to express positive than negative feelings. CC1 is currently facing
challenges in school. In contrast to her brother, CC2 sometimes shares her experiences with the
therapists. Regarding the use of technologies, while there are no explicit screen time rules in place
at home, each family member only spends a maximum of half an hour per day on their phones due
to their demanding schedule. Regarding the therapists of group C, all therapists reported using
their smartphones multiple hours on a daily basis.
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Group D. Group D consists of four participants: a single mother (DP1), her 9-year-old son with
ASD?® (DC1), and his two therapists (DT1, DT2). DP1’s daughter lives with the father, separately
from DP1 and DC1 (this change happened approximately 2 months before starting the study). The
participating therapists include an occupational therapist (DT1) and a psychoeducator (DT2). DT2
has a background in educational rehabilitation, but has recently changed jobs and now works as a
psychoeducator at the therapy centre together with the rest of the therapists in this study. When
asked to describe her current occupation, she identified as a therapist. DP1 reported spending most
of her time outside of work with her son DC1 and having a challenging and stressful schedule.
DC1 tends to limit the expression of emotions, particularly negative ones, and at times, exhibits
outbursts and aggressive behaviours, particularly towards DP1. The therapists reported that "it
is difficult for him to communicate his feelings, but also to record his feelings" (DT1) and that
he may have intense (emotional) reactions or provocative behaviour. Both therapists have only
recently started working with DC1 less than 2 months prior to starting the study. They reported
that while they know that DC1 exhibits such behaviours outside of their sessions, particularly with
his mother, he has not exhibited such behaviours with them. There are no specific screen usage
rules in the family; it depends on the day’s schedule, including homework and activities. Regarding
the therapists, DT1 reported using her smartphone very little in general, while DT2 reported that
she also does not use her smartphone more than a couple of hours a day.

Group E. Group E consists of four participants: three members of a family and a therapist. The
family consists of a mother (EP1), a father, an 8-year-old boy with ADHD (EC1), and an 11-year-old
neurotypical girl (EC2). ET1 (the same person as CT4 from Group C) is the speech therapist of EC1.
The family and the therapist reported healthy relationships and communication patterns with each
other. EP1 describes herself as reflective but does not share her thoughts and emotions with others.
EC1 shares his experiences but only if "something is very interesting to him" or "he is impressed by
it", while EC2 "will talk a bit easier" according to EP1. EP1 reports that EC1 has a very strong bond
and good relationship with ET1 and have been working together for 4 years already. With regards
to screen time, there are no specific screen time rules enforced in the family, with participants
reporting that the children are free to use their devices (smartphone for EC2, tablet for EC1) unless
EP1 says they had enough time and should stop.

5.2 Data Collection

All online study sessions were video-recorded, and all in-person sessions were audio-recorded
for later transcription and analysis, with the participants’ consent. We adopted a mixed-method
approach where we primarily aimed to capture rich experiences of using REMEMO in qualitative
accounts. We supported these accounts with additional quantitative data collection. For each
participant group, we collected usage logs of the app which tracked their interactions with the
app, including each time they launched REMEMO, overall time spent on the app, number and
content of posts, who they shared their posts with, how many they deleted, as well as comments
to others’ posts and revisits to their own. Quantitative data was collected from two validated
questionnaires, one for the children and one for the adult participants (see section 5.2.2). We also
collected qualitative data through two semi-structured interviews that took place at the introductory
and debriefing sessions, and post-study notes per participant.

5.2.1 Interview Protocol. The two semi-structured interviews were tailored to the role of the
child, parent, or therapist. The interviews were conducted in the respective native language of

3This is the description that was approved by the participating family. DC1 was deemed eligible to participate in the study
based on his therapists’ assessments of ADHD traits.
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the participants. The full interview protocols can be found in the supplementary material. In an
initial introductory session, participants shared contextual information about their routines and
habits, technology usage, methods to record and express experiences and emotions, and existing
communication processes within all parties of the ecosystem. Therapists were additionally asked
to elaborate on their outside perspective on the family’s communication strategies and approach to
emotional expression, on tools they use in therapy, and on their sessions’ structure and goals. An
overview of these findings is presented in subsubsection 5.1.1. The introductory interviews lasted
between 5 and 23 minutes (M = 10.6, SD = 6.6) for children, between 7 and 44 minutes for parents
(M =22.2,SD = 19.5), and between 11 and 16 minutes for therapists (M = 12.7, SD = 2.5).

In the debriefing interview, participants reflected on their routines and any unusual events that
transpired between the introductory and debriefing interview, both for themselves and for the
child(ren) in their group. They also reported on how they used REMEMO, discussed reasons for
limited usage if applicable, gave general feedback and explored the effects they experienced due to
using the app. The debriefing interviews lasted between 5 and 25 minutes for children (M = 15.7,
SD = 8.3), between 15 and 64 minutes for parents (M = 38.6, SD = 23.5), and between 26 and 44
minutes for therapists (M = 37.8, SD = 6.4).

5.2.2 Measures. Children and adults received different questionnaires. The adult participants were
asked to fill out the User Experience Questionnaire [40] (UEQ) in the second session, to measure
the user experience of REMEMO. Participants rated 26 pairs of graded antonyms and attributes of
the system related to its pragmatic quality (i.e. usability and utility) and hedonic qualities of the
application (i.e. the joy of using as well as the stimulation the system may evoke). The 26 items are
categorised into six subscales: Attractiveness, Perspicuity, Efficiency, Dependability, Stimulation
and Novelty. The UEQ is already validated in Greek and German. Higher values indicate a higher
user experience of REMEMO.

The children participants were asked to fill out specific items of the Middle Years Development
Instrument (MDI) [66], a self-report questionnaire that asks children about their thoughts, feelings
and experiences. The MDI uses a strengths-based approach to assess five areas of development that
are strongly linked to well-being, health and academic achievement: social & emotional development,
physical health & well-being, connectedness, use of after-school time, and school experiences. In
our study, we asked children to fill out the questions of the following MDI measures: Optimism,
Empathy, Self-esteem, Happiness, Absence of sadness, Absence of worries, Self-regulation short-
term, Self-regulation long-term, Responsible decision-making, Self-awareness, and General health.
By combining MDI measures relating to children’s physical health and social and emotional
development that are of critical importance during the middle years, the Well-Being Index can be
calculated. The Well-Being Index encompasses three categories of well-being, thereby providing a
holistic summary of children’s mental and physical health: “Thriving, ‘Medium to High’ well-being,
or ‘Low’ well-being. The MDI has an officially validated German version [51]. For translation to
Greek, the measures of the MDI we employed in our study were translated by two independent
translators fluent in both English and Greek and back-translated by a third person bilingual in
Greek and English.

5.2.3 Post-session Notes. The experimenters present in each study session also collected detailed
post-study notes. These included their own impressions as well as comments and remarks about the
participants’ interaction with the app collected throughout both interviews and when participants
reached out to the experimenters with questions during the runtime of the study.
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5.3 Procedure

The longitudinal field study was adapted to the participants’ availability and preferences. For all
groups, experimenters gathered contextual information in an introductory session, then participants
used the app for four to six weeks, and finally, participants shared their experience with the app in
a debriefing session. Depending on participants’ preferences, the sessions were conducted either
online or in person. During the field study, participants could always reach out to the experimenters
via texts, phone, or video calls in case of questions and for technical support.

5.3.1 Introductory Session. The introductory session revolved around presenting REMEMO and
gathering contextual information about the participant groups (presented in subsubsection 5.1.1).
The session started with welcoming the participants and explaining the procedure. After giving
consent, they filled out the questionnaires, if applicable, and conducted the introductory interview
with the experimenter in a one-to-one setting. If requested by the children, the experimenter
helped with answering the questionnaire. Afterwards, the experimenter installed REMEMO on the
participants’ devices, using TestFlight for iOS and APK files for Android. The experimenter then
walked the participants through every feature of REMEMO. The participants created a test post
themselves as practice and were provided with a tutorial, which could be revisited at a later stage.
The tutorial is available in the supplementary material.

5.3.2 Debriefing Session. The debriefing session revolved around understanding the experiences
of participants during the weeks of using REMEMO. Participants filled out the questionnaires and
conducted a debriefing interview with the experimenter. Similar to the introductory session, some
children (of groups C and D) requested help with filling out the questionnaires. Finally, participants
were asked if they wanted to continue using REMEMO, stressing that it was a prototype that was
not released for public use.

5.4 Data Analysis

All 36 study sessions (18 participants, two sessions per participant) were transcribed verbatim.
Eight of the sessions were conducted in German and the remaining 28 were in Greek. They were
all translated into English. Two authors analysed six transcripts by iteratively performing open
coding [12], using the MaxQDA software. After an initial round of open coding, a coding tree was
discussed and agreed on. Then, the remaining material was coded by three authors. Following that,
the authors conducted thematic analysis in line with Blandford et al. [12]. Any disagreements that
arose were resolved by discussion.

6 Findings
Here, we present our findings based on the analysis of the field study. In particular, we present

quantitative results from the questionnaires administered pre and post and from the usage logs, as
well as qualitative insights from the interviews.

6.1 Quantitative Results

Table 2 shows how participants used REMEMO throughout the study duration, exhibiting a variety
of behaviours in terms of frequency and using REMEMO’s features. This enables us to study the
experience of REMEMO in detail. This variety regards both participants within the same group, e.g.
AC1 shared all the posts she created, while AP1 kept several posts to herself, as well as across the
groups, e.g. while BC1 created seven posts, CC1 created only one.

We analysed UEQ results by calculating summary scores along UEQ subscales and comparing
them with benchmarks provided with the scale. Table 3 shows the results for UEQ’s subscale.
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Table 3. UEQ ratings for REMEMO submitted by adults along the UEQ subscales. The range of the scales is
between -3 (horribly bad) and +3 (extremely good). According to the UEQ benchmark, REMEMO was ranked
excellent in all subscales.

Attractiveness Perspicuity Efficiency Dependability Stimulation Novelty

M SD M SD M SD M SD M SD M SD
2.48 0.43 248 068 211 0.77 1091 0.64 2.02 0.75 2.02 1.01

Table 4. Detailed MDI results for Child participants aged over 10, before and after using REMEMO. Cases
where answers changed after using REMEMO are highlighted in ‘green for an increase and in [red for a
decrease. H—high, M—medium, L—low.
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According to the scale documentation*, REMEMO was ranked excellent along all the UEQ subscales.
Child participants aged over 10 completed the MDI questionnaires before and after using REMEMO.
Due to the sparsity of the data and to maintain full transparency, we decided not to conduct null
hypothesis testing on the data set. Instead, we present the full answer set in Table 4.

6.2 Qualitative Findings

We analysed both the users’ interactions with the app, such as the content of their posts, their
sharing habits, revisits, and comments, as well as the interview transcripts and post-session notes.
A key aspect that surfaced was that specific user groups used REMEMO with different goals in
mind, resulting in different interaction patterns. Children mainly placed the focus on themselves,
i.e. their own experiences and emotions. Parents switched between using it for themselves and
others, e.g. as a journal or to enhance understanding of themselves or the child, while therapists

*https://www.ueg-online.org/
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primarily focused on others, i.e. the children. When participants’ main focus was self-driven, they
used the app for i) self-expression, resulting in the app being an emotional outlet for them, ii)
getting feedback or anticipating other users’ reactions to the posts they shared, or iii) self-recording,
which in some cases led to self-reflection. For instance, AP1 reported using REMEMO frequently as
a form of a digital diary, both to "get [things] off [her] chest", and to revisit previous posts and write
down new realisations after some time had passed. When participants focused more on others,
they mainly wanted to share information with care ecosystem members and foster empathy and
better understanding of others. As an example, therapists recorded specific games for training
emotional expression they used in a session and shared that with other therapists, who found this
information very insightful. As an example to foster empathy, AP1 often used the app to make AC1
realise how her actions affect others, "because for me (AP1) it’s more about one person being able to
tell the other what it does to me when it goes like this. AC1 stated that the app led her to "sometimes"”
realise "things that [she] wouldn’t have thought that at all or that was somehow new."

Based on our qualitative inquiry, five themes were conceptualised from the data, which we detail
below: Emotional Expression & Reflection, Communication & Relationship Building, Therapeutic
Practices & Interactions, The Role of Mutual Understanding and Trust, and The Role of Background &
Contextual Challenges.

6.2.1 Emotional Expression & Reflection. Our analysis showed that REMEMO allowed both children
and parents to engage in emotional expression and reflection, and supported becoming aware of
emotions and empathy, both when using it with a focus on the self and others. Additionally, it
encouraged reflection for some therapists.

Identifying, Expressing, & Sharing Emotions. By allowing users to log their experiences and
emotions, REMEMO supported participants in identifying, expressing, and sharing their emotions.
For example, AC1 commented that "I’m just that kind of person, I don’t talk about feelings. And then,
if I do that with myself, so to speak, then it’s just easier." As a second example, AP1 noted how she
frequently used the app as a digital diary, writing "things of my own in there, I've just used it for
myself, things that I said I didn’t understand, that I kept to myself, that I didn’t share with anyone,
but just for fun". While she usually finds that "boring”, "the app gives me a bit more motivation".
Additionally, children enjoyed recording their experiences and emotions, with BC1 liking "both, I
thought the fun factor was cool, but also thinking about feelings." BP1 described seeing REMEMO as a
"positive tool" that could help her child "to describe feelings" and "helps her to cope better in everyday
life, that helps her on her way to becoming an adult". Moreover, the app facilitated emotional sharing.
For instance, DC1 commented that he liked being able to "save his feelings" in the app "because I
can show (to others), let’s say, if I think something is wow for me or if...if something makes me happy
or if something makes me scared or something like that." Notably, REMEMO specifically prompted
users to log only positive experiences, based on prior work that guided our design decisions [79].
Some participants bypassed this and proceeded to log negative experiences as well, such as a fight,
an experience making them angry, or an illness. Both AP1 and AC1 requested that future versions
of the app should include the ability to select whether the experience they are logging is positive
or negative, or to at least provide a neutral template, while others enjoyed the positive focus (e.g.
BC1). It also allowed caregivers to acquire insights into the children’s emotions; for instance, BP1
noted: "That was touching to see how she (BC1) feels about it. Because you can’t always get there in
everyday life, or I have to have a lot of patience to be able to access an emotion (...) And that’s where it
helps me, or I hope that we can simply continue to do this and that I have an additional channel."

Regulating Emotions. Besides learning to identify and express emotions, we found that REMEMO
also helped participants regulate them. Our analysis showed that the app can serve as an "emotional
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outlet" (BP1), with BP1 elaborating on its benefits in that regard: "What I’ve seen over the years is
that these special children push the parents to their limits (...) For the children it’s such a great ordeal,
constantly being told what they can’t do, what they haven’t done right, they’re always being told off
(-..) if there is an outlet [through REMEMO] for these families, then I think that’s good." Additionally,
participants found that REMEMO afforded them the necessary time and distance to process feedback
and criticism. To illustrate, AP1 and AC1 had a recurring fight — dating back to before the study -
about AC1 opening her mother’s packages. AP1 narrated that this typically ends in a fight with both
their emotions running high, with AC1 "exploding"” and shouting when being criticised about this
habit. With REMEMO, AP1 created posts on two occasions where AC1 again opened her packages,
explaining how that made her feel, to which AC1 reacted with emojis. When the topic of opening
packages was brought up again afterwards, she felt able to have a calm discussion about it with
AC1. She elaborated: "When I try to tell her something, she often isn’t willing to listen. She doesn’t
have the peace and quiet for that. There is this [basic attitude], ’ah now stop it, I don’t feel like talking
about it’. And that’s why I find it easier with the app. That doesn’t mean that for me the app should
replace personal conversations. But especially when it comes to this package story, I said that if the app
hadn’t happened in advance, she would have reacted completely differently. (...) She didn’t get out of
control, not at all. It basically helped [AC1], if you like, to stay at a lower level. She didn’t immediately
freak out because she heard criticism from her mother again." Moreover, our findings showed that
REMEMO can up-regulate emotions, in other words, foster positive emotions. The most prominent
example of this is when participants revisited posts. EP1 explained: "it made my mood better, for
example, the post regarding our trip, was something pleasant, the experience we had [there] was nice,
so yes, it made me happy to see it again".

Reflecting on Emotions & Behaviours. Additionally, REMEMO encouraged reflection in different
ways and through the use of different app features. First, the app supported self-reflection by en-
couraging participants to think about their experiences and emotions and record them in REMEMO.
According to some participants, even the act of giving the post a title supported reflection: "Well,
you start at the beginning by making the title first, so to speak. And I found that interesting because
you have to think about what you’re going to call the whole thing at the beginning and then develop
it afterwards (AP1)". Furthermore, when creating a post, some participants reported feeling like
writing a post was a cathartic activity, which helped to externalise and solve problems. For instance,
AP1 wrote in REMEMO about a problem, then thought about a solution, revisited the post to note
down the solution, and, when getting upset again about the problem later, remembered the solution
she had previously logged. The participants also reported their perspectives being changed, with
AP1 mentioning two posts that she kept only for herself and how "I know for sure that one of them
has changed my perspective". Moreover, revisiting previous posts was helpful for reflection for some
users, as "you can also recapitulate for yourself afterwards, what feelings did I have there and how do
I feel about it now? (AP1)". BC1 commented that "sometimes it was like, huh, I couldn’t understand
that at all, (...) why did I upload that now? (...) I've looked at them sometimes, then thought about it.
In retrospect, I thought, ah, that was interesting that I felt like that back then." Apart from REMEMO
supporting self-reflection, it was also used as a way for parents to encourage their children to
reflect. In this case, the app served as feedback from the parent to the child to get the child to
(re)think about things, reflect, and realise the effect of its actions. Moreover, participants reported
that REMEMO encouraged joint reflection and empathy between parent and child (e.g. between
AP1 and AC1), as it nudged them to see the other’s perspective and helped them realise when their
actions were affecting the other person. In particular, AP1 often made posts about AC1’s behaviour
and shared those with her because "it would give her another opportunity to think about it. She can
look at it at any time and can also think about it again herself" Interestingly, our analysis showed that
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the app could support reflection even when users did not actively make posts. Some participants
elaborated on how they thought extensively about creating a post but without actually posting
something due to contextual challenges such as becoming interrupted (see subsubsection 6.2.5 for
more information), while others thought back to what they had posted before.

6.2.2 Communication & Relationship Building. Our analysis also highlights how REMEMO can
support communication and relationship-building between children and their care ecosystem. This
was most prevalent for parent-child and therapist-child interactions. This theme explores the app’s
collaborative aspects, focusing on features like sharing, commenting, and jointly creating posts.

Strengthening Relationships. Further, we found that REMEMO can strengthen relationships, by
supporting affectionate and fun communication, particularly in child-child, child-therapist, and
parent-child interactions. This mainly occurred by sharing (funny) pictures and notes, caring and
affirmative messages, and highlighting joint memories. To illustrate, AC1 and BC1 shared several
funny pictures and texts with each other, which BC1 acknowledged was sometimes "nonsense", but
that "it was funny to see what the other person had written in there. So, I have a few funny photos of
[AC1]. I put them in, and they were only sent to [AC1]. So nobody else could see them. That was rather
funny". As an example of affectionate communication between child-therapist pairings, EC1 shared
a post to CT4/ET1 to wish her a happy birthday, as they did not see each other that day. CT4/ET1
liked the attentiveness, stating that "I liked [this] incredibly, I was incredibly happy". Moreover, we
found that some therapists used REMEMO during their session with the children together, as a
collaborative activity meant to strengthen their relationship. For instance, DT2 reported using
REMEMO as a mutual, fun activity to build their relationship, especially since they had only recently
started working together, highlighting how it helped her "to spend some nicer moments with [DC1]".
Finally, both parents and children posted about mutual activities and nice memories together and
shared them with each other. For instance, AC1 shared a post with her mother about spending
time and taking photos together, uploading some of these photos and using several heart emojis,
who also reacted to it with emojis. Parents also posted about their appreciation and pride about
something their child had done to share how happy this made them feel. As an example, AC1 had
drawn a big heart in the snow covering the front lawn while on the way to school. AP1 thought
that "it was really cute, I was really happy about it", thus taking several photos of it. She shared them
in a post with AC1, including how seeing it continuously made her happy. CT3 was wondering
whether therapists should be able to directly share posts with children, as she imagined that this
could have positive effects on her relationship with CC2. She noted that "I believe that the way
[CC2] could have used it is to strengthen our relationship with what she sees, that we did this together
with my therapist, my therapist shared it, my therapist was happy that we did it together. To see the
happiness, because it exists in a visual way, and to say this is how we are similar, and that would
help our relationship." However, she was apprehensive of the safety risks embedded in that and
agreed that specific regulations should be in place for such interactions, e.g. that the posts should
automatically be shared with the parents as well, as bypassing the parent in this context would be
"very problematic" (CT3, CT1).

Transparent Communication. Our analysis demonstrated how the app supports transparent
communication across the ecosystem’s stakeholders, especially in the context of therapist-parent
and therapist-therapist interaction. First, it allowed therapists to share moments with parents from
their sessions with the children, which the parents highly appreciated. For instance, CP1 noted how
"she liked seeing the post that [CT1] shared with her", while DP1 noted: "Usually, when [DC1] goes to
the sessions, I have no idea what’s going on. I liked it when I saw that they were playing, they were
having a good time, and through the game, there was this interaction (...) And I liked to see how [DC1]
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behaves when he is with one of the [therapists]. Because I was indeed wondering about that" Regarding
therapist-therapist communication, REMEMO supported transparent and direct communication,
allowing them to acquire insights about and gain inspiration from each other’s therapeutic work.
CT1 was very excited about this opportunity: "I knew approximately what they would work on, but
not in the way that they did it with this game, that they used it for this activity. (...) I was excited when
I saw, for example, from [CT3], exactly how she did it [the activity in the post], I liked it a lot. (...)
Because it helped me see how they were doing what they wanted to do, since I wasn’t involved in that
session. And as an idea, with this gaming style, how she managed to insert something that she wanted
to work on. Because [I saw that CC2] likes that.".

6.2.3 Therapeutic Practices & Interactions. REMEMO was found to support therapists as a tool that
is portable and instantly accessible in preparing for and documenting their sessions. The app serves
both as a means for inspiration and a reminder for goal setting. For example, CT4 noted: "I go back
to see what goals I had set the last time, so I can continue with the goal from where I left it off", and
particularly CT1 got new ideas on how to include certain methods used by other therapists into
their own session, thereby also fostering the communication between therapists (see section 6.2.2).
Furthermore, they utilised REMEMO as a recording and documentation tool, either replacing or
augmenting the regular session documentation. CT4 imagined how REMEMO could replace her
other documentation strategies, leveraging that it allows for different forms of documentation
through the use of media, as well as instant sharing of this documentation with others. To further
facilitate the usage of REMEMO as an assistive tool for therapists, therapists suggested receiving
notifications if a post is shared with them (CT1, CT2, CT4). However, they noted that they "would
like to have the option to decide whether to receive the notification or not (CT4)". Additionally, CT4
reflected that using REMEMO would increase her work-life balance, as work-related messages
would not be sent via private messaging apps as is the case now: "so that Viber (a private messaging
app) does not ring, let’s say, for work issues (CT4)". Second, therapists used REMEMO as a therapeutic
tool during their sessions. They used it together with the children, either to help them practice
emotional expression and reflection, or to engage in a mutual activity, thereby strengthening their
therapist-child relationship (see subsubsection 6.2.2). In that regard, therapists, together with the
children, created posts either on their own or on the children’s apps. They envisioned that they
could also make posts individually on their respective devices, but at the same time. For example,
the therapist asked the child to complete the question "What were the emotions of the child?" on
their app themselves (CT3 and CC2). Notably, therapists highlighted how they only let the child get
glimpses of their app in those specific moments, keeping their other uses for themselves. Although
some therapists envisioned only using the app in this collaborative manner, they also discussed
challenges in that regard. For instance, in the example above, CC2 required constant supervision so
as not to get distracted, making CT3 struggle with creating the post on REMEMO at the same time.
To mitigate this, CT3 proposed a saving function for posts so that they could be completed later.

6.2.4 The Role of Mutual Understanding & Trust. We also found that the way participants used the
app heavily depended on the interpersonal dynamics between them, and in particular on mutual
understanding and trust. We identified that different expectations or lack of mutual understanding
of how to use the app between children and parents could lead to challenges. For example, a few
days after starting the study, BP1 made a post about BC1’s grade in a maths test, reflecting on how,
even though the grade was bad, BC1 was not as sad as BP1 expected. Instead, she noted that it will
get better with the grades in the future, especially after BC1 starts taking medication to support
her in various daily challenges. BP1 included "I admire her for her confidence and optimism". BP1
shared that post not only with BC1, but also with AP1, who then proceeded to mention the post
and BC1’s grade to AC1 (in person). When meeting with BC1 in person, AC1 mentioned that to
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BC1, which led to a fight between BP1 and BC1, and BC1 feeling "betrayed"” (BP1). BP1 explained in
her debriefing interview how "BCI was angry with me" and "there were tears, the doors banged". This
occurred even though BP1 insisted that BC1 should read over the post, and how "it was well-meant
(BP1)", BC1 "couldn’t read and understand that (BP1)". BP1 then explained how this now would make
her "think very carefully about what I share and what I don’t". BC1 also mentioned how her "mum
didn’t post anything mean about me either, but she did post my maths grade at one point, and I didn’t
think that was cool” (BC1). She then elaborated that, as a consequence, she "made sure that [she]
didn’t make anyone look stupid or deliberately make someone look bad or anything (BC1)". Therefore,
different interpretations of what is acceptable to post and share with REMEMO led to BC1’s trust
being broken, as her own expectations clashed with those of her mother, and this led to changed
app usage for both of them. This also links to BC1’s privacy concerns, which she elaborated on in
both her interviews. Especially in the second, BC1 further emphasised how she would not like to
share her posts with people outside her care ecosystem and that she now pays close attention to
whom she shares her posts.

Another pertinent example showing how different usage expectations surfaced is when children
were using REMEMO to have fun, but parents still tried to enforce their own views about how the
app should be used. In particular, AP1 criticised how AC1 used the app to share funny pictures and
moments of her life. For example, AC1 made some posts with pictures of her classmates, noting to
each one "This is [name of classmate"], to which AP1 commented: "But there have also been other
things where I've said to her, [name of child], stop just posting rubbish. Focus a bit like that. Do it
when you really have something to say, and you can show me the picture of your classmate like that
(referring to the photo gallery on the phone). I know that you’re not actually allowed to use these things
at the moment, but before you turn it into a post where I don’t know how to react to it, should I say
that she looks nice or what should I say? At some point, I said, well, now it’s time to stop it." The above
examples underline how the complexities that exist in (ADHD) families and their communication
in real life can potentially transfer to the technologies that they use.

The aforementioned example of participants being mindful of privacy and what is shared via
the app relates to some concerns that the therapists had about sharing posts in REMEMO. In
particular, one therapist participant created some posts but then debated whether to share them
with the parent, as she was afraid of potential misunderstandings. She commented on existing
communication barriers between the two of them and noted how she was not confident that the
parent would understand what she shared with them, thus potentially leading to misunderstandings
that she wanted to avoid. This further underlines the complexities of communication and using
technologies within the care ecosystems of ADHD children.

6.2.5 The Role of Background & Contextual Challenges. We found that some participants only
engaged with REMEMO in a limited manner, which was attributed to the limited time available in
their daily lives. Some parents reported getting interrupted in the post-creation process or even
forgetting to post (e.g. BP1 due to a severe illness). One example is the family of group C, who
faced significant physical and emotional health challenges during the study period. This is also
corroborated by the results of the MDI questionnaire, where CC1 scored "low well-being” both
pre and post. Additionally, the tablet on which CC1 was using the app broke in the middle of the
study, and the family did not have the chance to replace it. Interestingly, the mother insisted that
she wanted to continue having the app on her phone when asked about it during the debriefing
interview, expressing how she thinks that "if we are calm, like now that the schools will be closed [for
Christmas] and we don’t have activities" they might be able to have the time to use it. When asked
why she wanted to keep using REMEMO, she stated: "Because it’s a way, through this application, to
know what the child likes (CP1)".
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Further, some participants explained that they needed more time to familiarise themselves with
the app and to integrate it into their routine. While true for both parents and therapists, the latter
extensively focused on this aspect, which is understandable because therapists were asked to use
the app in a more formal and clinical setting, unlike the comparably fun and relaxed setting that
parents and children had, leading to overall different constraints on adoption. For example, one
therapist restrained from saving an unpolished post due to being concerned about the perceived
permanence of recording something in the app versus on paper (CT3). Some therapists also pointed
out that the weeks of the study were particularly pressured and stressful, for some even more so
than usual, due to both personal and work-related factors. For instance, CT1 elaborated: "I thought
about it a lot, every time, that I should upload something....I wanted to, but every time, because the
truth is that I went to one session, after another, after another, it was as if I was forgetting it, as if it
was leaving my mind, this thing. That was the only reason.” Moreover, some therapists noted that
the lack of interaction with REMEMO of other members of their participant group decreased their
own motivation to use it. They specified that they were looking forward to interacting especially
with the children, but those specific children did not use the app that often. This was especially
the case for therapists who envisioned using the app in more collaborative settings, i.e. together
with the children. For instance, CT2 noted how "I wouldn’t use it to record my documentation of my
sessions. Maybe because I'm not used to it. I thought about it more as an activity together with the
child." However, this did not seem to be a constraint for therapists who primarily wished to use
REMEMO for documentation and as a tool to support their therapeutic work (e.g. CT4).

Additionally, a few participants (DP1, DC1, EC1, EC2) faced technical difficulties, in particular
with a single feature: uploading images. This resulted in failing to upload their posts and giving
up after a few failed tries. In some cases (e.g. EC1 and EC2), the first author had a call with the
participants to resolve the issue and suggested that they use any of the other available media in the
meantime. This led to positive reactions from EC1 but not from EC2, who kept insisting on using
pictures. Thus, this was another challenge that led to decreased use of the app by some participants.

On another note, the therapists in all the groups highlighted how the app could be very helpful,
but that there are specific criteria that a child has to fulfil "functionally” to use it in a meaningful way,
which do not depend on the child’s diagnosis, but on the child’s "clinical picture”. DT1 elaborated
further on this: "This has to do with (...) what abilities are needed to use this app? (...) The executive
functions need to be at a specific point (...) they need to have a good cognitive level to understand the
app’s functionalities. It doesn’t mean that all the children in the spectrum will have these abilities or
they won’t have them, and the same for ADHD, some children may be able to do it and some may not."
Therefore, therapists proposed that, while asking specific questions that children have to fill out to
complete a post is good "from a psychoeducational point of view (DT2)", some children "may find
it difficult (DT2)". This was corroborated by DP1 and DC1, who noted that they should have the
ability to skip at least some questions. DP1 suggested that this was one of the reasons for DC1’s
limited use, that "he doesn’t have the patience for it (DP1)". Apart from the therapists, the majority
of parent and child participants stated that they would like to be able to always answer the first
introductory question and add the emojis, while skipping some of the other questions, depending
on the post they were creating.

7 Discussion

This research showed that a multi-stakeholder app that was designed by actively involving ADHD
children and their care system has the potential to support their needs and interests (RQ1). Specifi-
cally, we designed, evaluated, and deployed REMEMO, a mobile app that enables the logging and
selective sharing of experiences and emotions and offers different features, adapting to the user
type (child, parent, or therapist and educator). By deploying REMEMO in the field for 4-6 weeks
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with five different groups consisting of children with ADHD and their parents, and additionally
siblings and/or therapists for some groups, we demonstrated how embedding such a technol-
ogy in their lives can impact their communication, everyday interactions, and well-being (RQ2).
Quantitative results demonstrated the variety in how participants used REMEMO throughout the
study (Table 2) and that usability was not a concern, as the app received excellent rates across
different UX scales (Table 3). While quantitative data does not allow us to draw conclusions on how
REMEMO affected the well-being of children in the study, our qualitative analysis showed that
it can foster emotional expression and sharing, and can support therapeutic practices, reflection,
communication, and relationship building, among others. In that respect, research has shown that
both reflection [14, 32, 41, 58] and emotional expression [50] can foster well-being, and Keyes et
al’s. [36, 37] definition of well-being includes the aspect of healthy relationships. Despite these
positive aspects, several challenges were identified, including power imbalances between children
and parents and the amplification of existing interaction challenges within the care ecosystem,
which may hinder adoption. Below, we reflect on our findings and our experiences in conducting
this research and present key takeaway messages and recommendations for future work (marked
in bold).

7.1 Designing Technologies that Cater to the Varying Needs of Different Stakeholders

Throughout this research, we sought to actively include both ADHD children and their care
ecosystem, designing a multi-stakeholder technology, i.e. usable by different ecosystem stakeholders,
that would cater to their sometimes very different needs and interests. Our field study demonstrated
the benefits of such a technology, which we reflect upon below.

7.1.1 Balancing Fun & Serious Use. Our findings show how technologies like REMEMO could
allow for fun interactions (see section 6.2.2), as well as support children with specific ADHD-related
struggles, such as emotion regulation (see section 6.2.1). These findings reflect the suggestion made
by previous work to both focus on ludic aspects [78] and empower children with ADHD by allowing
them to make choices in their use of technologies, e.g. how they use it [78], as well as support ADHD
children’s caregivers with symptom management, aligning with their expectations of technology
use [79]. Whilst our results showed that it requires a reasonably established foundation (in terms
of contextual factors as well as a solid social system) for the successful integration of the system
in the care ecosystems, our results also showed that when users actively integrated the app into
their daily lives, multiple aspects could be addressed, as in such cases, REMEMO can allow for
both fun and serious use. Unlike previous work that often combined such aspects, for example by
embedding ludic elements into family routines, such as shared mealtimes [1], or creating serious
games [3, 72], REMEMO provides opportunities for individualised ways of use, empowering ADHD
children (and their care ecosystem) to autonomously choose their specific ways in which they wish
to engage with the technology. Therefore, future designs should provide distinct pathways
for both fun and serious interactions, allowing users to choose their engagement methods
autonomously.

7.1.2  Empowerment through Manual Tracking & Active Stakeholder Involvement. Our findings
indicate that allowing children to manually log their experiences and emotions without external
support or influencing factors, such as wearables or corrections from adults, enables them to
engage with REMEMO in a carefree way, potentially increasing their motivation. Choe et al. [17]
proposed that users’ motivation needs to be considered when designing for different levels of
tracking (manual, automatic, or semi-automatic). In our study, we found that manual tracking,
done independently by children on their own terms, plays a crucial role in supporting
their agency and empowerment.
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However, this approach presents a significant design challenge in balancing children’s playful
and expressive needs with the structured requirements of adults like therapists and caregivers.
While children’s logged emotions using emojis were not always perceived by therapists as accurate
reflections of their emotional states, granting them autonomy without adult correction seems
to yield positive outcomes. Therefore, adults need to consider this aspect of self-expression and
autonomy when evaluating the child’s data, as it respects the child’s perspective and fosters an
empowering environment for their communication. Conversely, adult interference risks turning
the app into a chore imposed by the adults [79]. Hence, finding effective ways to support
children in communicating their emotions and experiences to adults represents not only a
challenge for parents and therapists but also poses a unique interaction design challenge
for future work.

Furthermore, being able to share posts was found to facilitate transparent communication
within the care ecosystem. This has the potential to mitigate negative outcomes associated with
communication barriers in care teams of children, such as information loss and unclear goals
stemming from different approaches and motivations [60] and to alleviate misunderstandings and
reduce uncertainty [88]. Previous work has established a link between providing caregivers with
the ability to share tracked caregiving data with other family caregivers and increased emotional
well-being [88]. Our work extends this understanding by demonstrating that well-being and
relationships can be further supported by involving children as active participants in
tracking and sharing information on caregiving, experiences, and emotions. By designing a
system that allowed both common functionalities across users and stakeholder-specific ones, while
enabling interaction among different stakeholders, we provided a prototype with the potential
to support varying needs within the care ecosystem. Given the diverse caregiving and parenting
strategies and contexts, tailoring technologies to users’ needs allows for a more nuanced adaptation.
Future work could investigate this further, by exploring how the design could support caregivers in
integrating their own strategies into the functionalities. This could potentially mitigate the burden
of technology usage by allowing users to decide how or when the technology is used. This aligns
with previous work that underlined the importance of opportunities for both joint and independent
use to avoid restricting autonomy and preventing frustrations [70].

7.2 Integrating & Evaluating Technologies with Vulnerable Populations

While we identified a variety of positive aspects in our field study, our work also shed light on
a number of challenges associated with integrating and evaluating technologies with vulnerable
populations, such as ADHD children and their care ecosystem. This section engages with these
and discusses ways forward and open issues.

7.2.1  Contextual & Environmental Preconditions. The different ways in which children, parents, and
therapists engaged with REMEMO over the course of the field study showed insightful dynamics.
In particular, our findings highlighted that certain preconditions must be met for the various
benefits discussed earlier to be achieved. The first precondition regards the abilities of children to
engage with such a system. Our field study revealed that the app requires a specific set of abilities,
independent of age and diagnosis, as evidenced by the therapists’ reports, including cognitive skills
and executive functioning. At the same time, the environment plays a crucial role; encouragement
to use the app led to increased usage frequency. For instance, children whose parents used the app
frequently tended to use it more often, as overall, the frequency in which parents engaged with
the app mostly echoed that of children (see Table 2). Moreover, therapists’ motivation to engage
with the app was connected to the use by other therapists or group members. Thus, we observed
not only the importance of inner motivation and individual engagement with the app but also a
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significant interplay between the usage patterns of various stakeholders. This connection among
different stakeholders — family, therapists, and children — highlights a complex dynamic in the
adoption and utilisation of such technologies. A critical consideration that emerged is the need
to prevent adults’ perspectives on the app’s ideal usage (frequency) from overshadowing
the children’s autonomy. This balance is delicate and essential, especially in technologies like
REMEMO, which seek to transcend merely addressing symptoms in neurodivergent children
following calls from previous work [75, 76, 78]. Therefore, future research should delve deeper
into how collaborative technologies designed to support both the care ecosystem and
care recipients can foster varied goals and behaviours, while crucially maintaining the
autonomy of child users.

7.2.2  Ethical Considerations. In light of our findings, several critical ethical and practical consider-
ations arise that necessitate further reflection. Below, we engage with these topics.

Participant Suitability versus Participant Agency. The first is the ethical dilemma surrounding
participant suitability. While many participants integrated REMEMO into their lives and used it to
varying degrees, there were others, such as the family in group C, who struggled to do so. Coupled
with the daily difficulties faced by group C in particular, this also presented challenges for the
researchers when making decisions regarding this group’s participation in the study. The mother’s
(CP1) insistence that they wish to participate, as well as her excitement about the app despite
its very limited usage and her wish to keep having it on their devices after the second session,
sheds additional light on the vulnerabilities and complicated paths that need to be navigated in
such cases. Moreover, therapist assessments suggested that not all participants were ideally suited
for (continued) involvement — partly in terms of the life challenges they were currently facing
and partly in terms of their abilities (e.g. executive functioning). This is directly linked to some
therapists in our study expressing how the specific choice of children to participate alongside
them was a demotivator for them to engage with the app. Thus, while the benefits of striving to
include "everyone" (of ADHD children’s ecosystems) in designing and evaluating technologies are
important, it can link to challenges for the included participants [27], as well as responsibilities and
hard decisions for the researchers. In particular, this situation presents a significant challenge for us
as researchers: Should we prioritise the expressed wishes of participants, or should we consider the
therapists’ expertise in deeming some participants unsuitable? Added to this is the high relevance
of the participants’ agency in their decisions, i.e. that they should be the ones to decide whether
they wish to be involved, which we did not want to take away from them. This decision not only
involves respecting the agency of the participants but also ensuring that their participation does
not become an additional burden in their lives. The need to balance these factors requires careful
ethical consideration. It underscores the importance of sensitive yet inclusive recruiting practices,
especially when conducting research with vulnerable populations. Thus, ongoing dialogue with
the research community and various stakeholders is essential to responsibly address
recruitment challenges associated with vulnerable participants, such as families of ADHD
children.

Reflecting on our Method. Throughout our work, we have consciously employed specific measures
with the goal of ensuring the safety of our participants, which span both the design of the app as
well as the study. Here, we discuss these and reflect on our method in general and the research
ethics involved in this endeavour, building on the knowledge base for future CSCW and HCI
research with vulnerable populations in general. First, a key reason for the iterative and formative
design and evaluation of REMEMO was precisely to deliver a technology that corresponds to the
varying interests and needs of both ADHD children and their care ecosystems. Despite the observed
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challenges in the adoption of the technology by some participants, our findings showed that this
methodological decision was fruitful and appropriate to design a technology that can empower
and support the well-being of this population. Concurrently, reflecting on our experiences in the
study, it seems essential to build a trusting relationship with participants in which users can be
open about their decision to opt out as well as to feel supported during their participation. In our
work, we strove to do exactly that, by remaining in close contact with participants based on their
preferences and by accommodating their needs regarding the location of the sessions. Additionally,
the study design itself aimed to support participants’ agency and minimise potential burdens,
as we explicitly communicated to them that the nature and frequency of use of REMEMO was
entirely up to them. This seemed to be particularly important and to alleviate the potential stress
of participants that they would not be able to "perform well enough" to participate in the study.
Adjusting methodological decisions when conducting research with vulnerable populations is in
line with previous work in the domain; for instance, using different materials for multi-modal
communication and sharing in accessibility research [42] — echoing the multimodality of REMEMO
in creating posts. As another example, Kabir et al. [35] highlighted the difficulties of employing
conventional HCI methods with individuals with spinal cord injuries, noting the need to prepare
for such studies as researchers carefully. Especially their guidelines around the need to expect
difficulties with recruitment and the increased researcher burdens reflect our own experiences
in this work, despite the different population groups. Therefore, we contribute to existing
knowledge on adjusting methods to support vulnerable populations in HCI research by
advocating for building and maintaining close relationships with participants, while also
employing a multi-stakeholder approach throughout technology conception, design, and
evaluation to address their diverse needs and interests.

At the same time, we hypothesise that this close relationship could increase the potential for
participants to develop a greater desire to support us in our research, even if it may be a burden
for them, connecting to social desirability bias in qualitative research [10]. Concerning these
challenges, we have no concrete answers but pose a call to the research community to continue to
discuss and reflect on these issues. The aforementioned challenges are particularly prevalent in the
context of longitudinal / field studies, where the investment and demands from both participants
and researchers are often higher. The insights stemming from our work in that respect
is that there might not be a —~technological- solution for everyone, i.e. for every care
ecosystem with ADHD children; perhaps it is something to aspire for, and for future work
to determine whether it can actually be achieved. This also links to the concept of technology
non-use, which HCI and CSCW communities have been investigating [64, 86], arguing that both
non-use and use constitute a range of meaningful and productive behaviours [4, 5, 67]. In our work,
we mainly encountered non-users similar to Wyatt’s "excluded" group and Satchell and Dourish’s
disenfranchised, who wish to adopt technology but cannot. Previous CSCW work has also engaged
with parental use/non-use of technology, demonstrating parents’ multiple and often conflicting
motivations and needs around this topic, especially with young children [28]. Most relevant to our
work, they highlight the need for mutual understanding of technology use between parents and
children, which can enhance self-regulation.

7.2.3  Designing Robust & Forgiving Systems. In our study, we observed a potentially low threshold
for frustration among participants, particularly in families. This sensitivity to frustration may be
attributed to various factors, including external stressors or simply a lack of time due to numerous
other responsibilities, which in turn hinders their ability to report back to researchers. This be-
haviour became evident in instances where participants ceased using the app after encountering
initial difficulties, despite having been instructed to contact us for assistance. The compounded

Proc. ACM Hum.-Comput. Interact., Vol. 9, No. 2, Article CSCW177. Publication date: April 2025.



Supporting ADHD Children and their Caregivers with a Multi-Stakeholder Mobile App CSCW177:29

pressures and time constraints often experienced by these families might contribute to a reduced
tolerance for imperfection and challenges in technology use. It is important to be aware of these
factors when designing for neurodivergent children and their families. This emphasises the need
for developing more robust and forgiving systems, integrating lightweight or ideally even
automatic reporting mechanisms of usage challenges and bugs. For instance, subsequent ver-
sions of the REMEMO app should consider features that allow for interruptions in the post-creation
phase, enabling participants to resume their work without losing their progress. This improvement
is particularly important, as demonstrated by the case of BP1 in our study, where the inability to
save and continue posts at a later time was a significant barrier, leading to a limited number of
posts. Overall, the challenges related to recruiting and time constraints in vulnerable groups seem
to have a profound impact on their user experience with the technological prototypes they are
asked to evaluate. Participants may feel guilty for not using the technology as intended, and there
is also the issue of effectively communicating bugs and issues back to the researchers. These dual
challenges of guilt and communication barriers are important to consider to ensure that participants
feel comfortable and supported throughout the process. In our study, we aimed to address this by
proactively contacting participants and asking them if they needed support. As we move forward
with our research with REMEMO and similar technologies, we hope to use these insights to shape
more inclusive, empathetic, and effective research methodologies and technological designs.

7.3 Limitations & Future Work

We recognise certain limitations to our work. Initially, we planned to involve more groups in our
field study; however, recruitment proved to be an especially challenging endeavour. Increasing
the number of children in the study would have enabled a more robust quantitative analysis.
Recruiting vulnerable populations, such as children with ADHD and their families, is notably
difficult, as also reported in previous studies [73, 78, 84]. In our case, the longitudinal nature of
the study and our aim to include both therapists and educators further complicated recruitment.
While we succeeded in recruiting therapists, recruiting educators remains future work. Despite
these challenges, we involved an overall considerable number of participants (n = 18 in the
field study alone) and collected rich data from both the interviews as well as the questionnaires
and usage logs. This allowed us to thoroughly explore the impact of REMEMO on the groups’
communications, interactions, and well-being. Future work includes continuing the field study with
current participants who expressed their wish to continue, as well as expanding our participant
list and recruiting additional groups, including educators. We are also addressing usability issues
identified and updating REMEMO based on our findings, such as allowing participants to save their
progress when creating posts or skip some questions during post-creation.

8 Conclusion

We presented REMEMO, a multi-stakeholder mobile app for children with ADHD and their care
ecosystem (family, therapists, educators). REMEMO enables logging experiences and emotions,
revisiting them, and selectively sharing them. Its multi-stakeholder nature lies within the ability
of different care ecosystem members to use it, with different adaptations of the app available
depending on whether the user is a child, parent, or therapist and educator. REMEMO includes
individual and collaborative features, allowing for both personal and joint use. By actively involving
ADHD children and their caregivers in the app’s design, we were able to cater for varying needs
and interests. The multi-week field study we conducted with five different groups, including ADHD
children and their parents, and additionally siblings and therapists in some cases demonstrated
various usage patterns of REMEMO among those stakeholders. In particular, REMEMO impacted
them both individually as well as affected their interpersonal interactions. Our findings showed
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that REMEMO was able to facilitate emotional expression and reflection and that it can support
affectionate and transparent communication and strengthen relationships, while at the same time
allowing children to make choices about their use of the app and have fun. We also discovered
that some participants had unspoken expectations regarding the app’s use. This highlighted the
crucial role of mutual understanding and trust, as a breach in these aspects could affect how they
used the app. Additionally, background and contextual difficulties were found to directly affect the
frequency and patterns of use of the app and the overall experience. Our research demonstrates
how it is possible to design a technology for ADHD children and their caregivers that goes beyond a
diagnostic or treatment tool to one that can support their communication and emotional expression.
Our work highlights both opportunities and challenges regarding designing technologies that cater
to the varying needs of different stakeholders and integrating and evaluating technologies with
vulnerable populations such as families of ADHD children. We hope that our work will inspire
future research in designing technologies that address both the needs and interests of ADHD
children and their caregivers.
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A Example Screens from REMEMO’s Iterative Design and Evaluation
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Fig. 5. Example screens from the first iteration for the children’s Ul (medium fidelity mock-ups). a) Post
creation first question "Something that happened that | liked was", being able to add pictures, videos, voice
notes, drawing, and/or text. b) Post creation question about emotions: "How did it make you feel?" with one
or more emojis and/or text, ¢) Viewing "My Posts", d) Viewing details on the own post of a user, €) Revisiting
a post, by answering "How does it make you feel now" with one or more emojis and/or text.
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Fig. 6. Example screens from the first iteration for the therapists’ Ul (medium fidelity mock-ups). a) Post
creation for therapists, being able to add pictures, videos, voice notes, drawings, and/or text. b) Filling out
questions about the therapist’s collaboration with the child during a session, with the previous media choices
as well as sliders, c) Filling out questions about task completion by the child with the previous media choices
as well as sliders, d) Answering "What were the emotions of the child?" with one or more emojis and/or text,

e) Profile page of the child with statistics about their use of the app.
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Fig. 7. Example screens from the second iteration for the children’s Ul (first two screens) and the therapists’
Ul (last three screens), based on the first formative evaluation. a) Details on the post that someone shared
with the child, b) Choosing whether to share the post with a member of the care ecosystem, c) Reviewing post

(updated contents) before posting it, d) Selecting which aspects of the post to share, e) Selecting members of
the care ecosystem to share the post.
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