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Chapter 1

Introduction

Families with children diagnosed with Attention-De�cit/Hyperactivity Disorder
face major challenges in simple activities or daily routines that might seem trivial
for families with children without the disorder. As a parent, it is important to adapt
family life to the needs of the diagnosed child, which many times takes a great
amount of effort and energy, leaving little space for free time or quality time with
partners or the child's siblings. Attention-De�cit/Hyperactivity Disorder (ADHD)
is a cognitive dysfunction that is frequently identi�ed in children during their
school age (APA, 1994).

Children with ADHD can present three different kinds of pro�les: Hyperac-
tive/Impulsive, Inattentive, or a combination of both. It is common to identify
behaviors such as for example dif�culty on completing tasks and keeping focus,
losing or forgetting things, being easily distracted, having no notion of time, prob-
lems with staying quiet or seated, talkative and never able to stop (AAP, 2011).
These children are usually very sensitive and have a great need for structure in
their lives. Situations such as an unexpected substitute teacher at school or ir-
regular bedtime hours may deeply disturb the child's mood, behavior and daily
rhythm.

In a world where mobile apps are an essential part of our daily lives, we
searched for a problem that could be improved by the use of a mobile app. We
looked into the needs and opportunities to improve processes common in families
with children diagnosed with ADHD, with special focus on supporting the par-
ents. These families can face major challenges and struggle to keep a normal life,
depending on the severity of the child's diagnosis. Especially when the diagnosis
is new to the family, we identify an adaptation and learning phase to create the
proper conditions to help the child. Structure, routines and personal habits need
to be adjusted and adapted to the child's disorder and functioning. Our goal was
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2 Chapter 1. Introduction

to �nd a way to support these families in some of these processes and contribute
to their well-being.

In collaboration with a mother of a six-year-old boy diagnosed with ADHD,
we explored possibilities of contributing to the daily life of these families. We
looked into existing tools and apps and learned about the parenthood practices
applied to the diagnosis. We came across a process that psychiatrists use at the be-
ginning of the medical treatment: The parents had to make daily registrations on
medicine, possible side effects, appetite and other observations (see Appendix B).
This process was commonly done on paper or computer, using a dedicated excel
spreadsheet. We saw potential in building an app to perform these registrations
and creating a tool that parents can use to keep track of their child's behavior,
medication and other aspects that might relate to the diagnosis.

Keeping registrations of behavior, routines, incidents and other aspects of the
child's day can help detect patterns and possible issues that can be avoided or
reduced. Ultimately, the access to this day-to-day information can lead the physi-
cians to more precise diagnosis, a more effective guidance towards parenthood
and, consequently, a better treatment.

We believe that using a mobile app with these features will improve the parents'
motivation and ability to record important events about the diagnosed child, the
share of information and collaboration between parties (parents, family and/or
caretakers), and the compilation of important information to send to the physi-
cians. We have, therefore, for our master thesis developed a user study to evaluate
the usefulness of a mobile app as a support for families with children with ADHD.
In order to perform the user study, we designed a mobile app, LogMe. LogMe
should serve as a tool for registration, reminders and collaboration between the
different parties, which has a signi�cant presence in the child's daily life. We de-
veloped a prototype based on the app de�nition, as well as a user study to evaluate
the usefulness of the mobile app in the target group. Our hypothesis was that the
app would be useful and had potential to mitigate the challenges the parents had
with registration of important observations, especially during the periods of trying
out medicine and dosage. That being said, our research question was:

How can a mobile app support the parents of children with ADHD in activities such as
registering behaviours, medication and sleep routines?

In order to answer our research question, we conducted a user study based on
the evaluation of a prototype. We designed a mobile app - LogMe - that would
offer the registering functions and gathered the parents' opinions by having them
interacting with the prototype. LogMe allows parents to use their smart-phone
or tablet to enter various information about their child's day, such as behavior,
medicine, and others.



Chapter 2

Background

The �rst step to a successful application design is understanding the problem and
its users. In our case, it was important to learn about the ADHD diagnosis, and
how it affects children and their families. By learning about the users, we can
design a mobile app that better �ts their pro�le, interests and conditions.

We also investigated studies on mobile apps and user-centered design that can
relate to our research question. Studies on mobile apps that offer support to parents
of children with ADHD were our major focus. However, there is a very limited
number of studies and we have therefore chosen to include a third study on an app
dedicated to supporting parents of children with weight problems as inspiration
for our work.

2.1 Attention-De�cit/Hyperactivity Disorder in children

Attention de�cit hyperactivity disorder is one of the most common cognitive dys-
functions in children and adolescents (APA, 1994). ADHD is characterized by three
main core symptoms: inattentiveness, hyperactivity and impulsivity (APA, 1994).
These symptoms are re�ected in behavioural aspects such as inappropriate activ-
ity level, distractibility, inability to sustain attention, and intolerance to frustra-
tion (Cormier, 2008). The degree of these symptoms varies from person to person,
which can result, for example, in a diagnosis with a high degree of attention dis-
order, but lack of hyperactive behavior. Furthermore, ADHD is related to impair-
ment of educational, social and behavioral functions, affecting family relationships
as well (Cormier, 2008).

It is estimated that 3-7% of school-aged children around the World have ADHD
(Cormier, 2008). In Denmark, between 2-3% of school-aged children are diagnosed

3



4 Chapter 2. Background

with it (Thomsen et al., 2014). More than half of the children are estimated to
sustain traces of the disorder throughout adult age (Houmann et al., 2014).

According to the American Psychiatric Association (2017), when diagnosing
ADHD, one of the three types is identi�ed: the Inattentive type, the Hyperac-
tive/impulsive type or the combined type. The Inattentive type is characterized
by frequent symptoms such as:

� Does not pay close attention to details or makes careless mistakes in tasks

� Has problems staying focused on tasks or activities, such as during lectures,
conversations or long reading

� Does not seem to listen when spoken to

� Often loses things needed for tasks or daily life, such as school papers, books,
keys, wallet, cell phone and eyeglasses

� Is easily distracted

On the other hand, the Hyperactive/impulsive type reveals symptoms such as:

� Fidgets with or taps hands or feet, or squirms in seat

� Not able to stay seated (in classroom, workplace)

� Always “on the go,” as if driven by a motor

� Has dif�culty waiting his or her turn, such as while waiting in line

� Interrupts or intrudes on others (for instance, cuts into conversations, games
or activities, or starts using other people's things without permission). Older
teens and adults may take over what others are doing

2.1.1 Daily challenges for families of children with ADHD

The daily life of a family with children with ADHD can differ in many aspects
from a family with children without the diagnose. Daily routines can represent
great challenges: simple tasks as brushing teeth and getting dressed can take a
long time and requires repeated interventions of the parents. Most parents have a
need to adapt their lifestyle to a much more structured routine, and adopt different
strategies, such as using reward boards, pictograms, reminders and calendars, to
improve the support to their child (Firmin and Phillips, 2009).
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Parents have the task of educating the persons in their child's life, in order to
create an understanding of the ADHD diagnosis and to improve the interaction
between them. They are usually compelled to have a higher involvement and fre-
quent contact with schools and teachers, as a result of a possible higher frequency
of con�icts, behavioral events or overall performance (Firmin and Phillips, 2009).

These children can be extremely sensitive to for example touch, noise, textures,
crowds etc. Even the smallest change of plans can have a great impact on the child,
which makes family events, extraordinary happenings or unpredicted situations a
big challenge for some parents. Other situations, as for example the disturbance
of a regular bedtime hour, can profoundly affect the child's mood and rhythm in
days.

The American Psychiatric Association (2017) provides the parents with advice
to build healthy habits and improve the relationship with the diagnosed child:

� Make clear schedules

� Maintain routines

� Make sure instructions are understood – use simple words and demonstrate

� Avoid multitasking - focus on your child when talking to him/her

� Supervise - children with ADHD may require more supervision than their
peers

� Maintain communication with the child's teacher

� Model calm behavior

� Focus on effort and reward good behavior

2.1.2 Diagnosis and Treatment

ADHD is commonly diagnosed through information gathering, reports and stan-
dardized questionnaires, meaning that there is no lab test that can be performed
in order to con�rm its existence. Rating scales and checklists, such as the NICHQ
Vanderbilt Assessment Scales (NICHQ, 2002), are one of the most used methods to
evaluate the child's behavior. The process of diagnosis, evaluation and treatment
must be conducted by authorized specialists.

Treatment for ADHD can assume three forms: Intervention, Medication or a
mix of both. In terms of medication, methylphenidate and amphetamine are the
main components for the majority of the approved medication. Some children
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might have a poor response and high display of side effects to one of the com-
pound groups, which leads to periods of trying out different medications to �nd
the best �tted (AAP, 2011).

Besides the trials with the type of medication, it is also required to make tri-
als to �nd the optimal dosage. Typically, the �rst dosages are very reduced, and
then gradually raised after assessment, in order to �nd the optimal dose, provid-
ing maximum bene�t with the least side effects. When it comes to children and
teenagers, close supervision by the parents is highly recommended (AAP, 2011,
NICE, 2018, Pliszka, 2007).

2.2 Mobile apps for families with children with ADHD

There are many applications on the market to help people structuring their day.
Many of them also apply to the daily life of a family with children with ADHD.
There are apps that can help plan and carry out activities and routines as Mobilize
Me and Tiimo, help remembering as AnyDo, for note taking as Evernoteand there
are apps to support the communication between parents and school as for example
MyKid. There are furthermore mood trackers as Daylio and medication reminders
asMedisafe. However, these apps are all dedicated to one speci�c function - none of
them provide the overview of different aspects of the child's' day. Our study aims
to create a mobile app that can gather different kinds of important data in one
place and give the parents the necessary insight to understand the child's behavior
and detect patterns in order to improve the child's daily life. The above mentioned
apps did however provide us with inspiration for the functionality of the LogMe
application, which can be seen in the overview here below.

Mobilize Me creates consistency and helps people with cognitive dysfunctions
such as autism, ADHD, dementia and acquired brain injury, to a less stress-
ful everyday life. The tool visualizes the user's activities during the day using
pictures, color codes and time markers, and it gives the user an overview of
their day. Mobilize Me is focused on the diagnosed user and do not provide
the functionality we had in mind. It did however, give us inspiration to pro-
vide our users an overview of their day, as well as the feature of reminders.

Tiimo is an assistive technology app for people who need structure and visual
guidance in everyday life. Much like Mobilize Me, but Tiimo made us think
on the possibility to connect our app with a smart-watch.

AnyDo is a calendar app that helps people stay organized by creating to-do lists,
calendar events, grocery lists, reminders and prioritize the entries in a daily
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planner. AnyDo inspired us to include a calendar, as well as access for several
users.

Evernote resembles AnyDo, but has a greater focus on notes, which made us
aware of peoples need to note for example ideas and thoughts.

MyKid is an app that supports the communication between for example school
and parents. MyKid made us think about the importance of not only the com-
munication between parents but also between parents and relatives, teachers,
care-takers etc.

Daylio is a mood tracker, that enables the user to keep a diary without having to
type a single line. Mood and activities are simply selected from pictograms
and collected in the statistics and calendar to help the user keep track and see
patterns to better understand habits. Apart from the fast and easy entry of
information, Daylio also inspired us with the option to show the user entries
in for example graphs and make it possible to print the information.

Medisafe is a medication management app that helps the user to remember their
medication. This app inspired us to make the medicine function to be able
to set different dosages for the medication, as well as provide an overview of
the medication.

The research in mobile applications for families with children with ADHD is
still very limited in the mobile Human-Computer Interaction domain. We explored
two relevant examples of studies in the �eld, however not accessible or commer-
cialized, and a third study on a mobile app developed for childhood weight man-
agement targeted at parents, as an inspiration for our work.

Pina et al. (2014) studied the use of mobile technology to support parental be-
haviour therapy for parents of children with ADHD. The developed application,
ParentGuardian, focus on delivering parental behaviour therapy cues to the par-
ents during stressful situations. These stressful moments were identi�ed through
a wrist-worn device and activated mindful cues in the parents' mobile device. The
delivery of in situ cues under stressful contexts showed a very positive impact on
the parents, by raising awareness and reminding the parents about the implemen-
tation of behavioral therapy in moments of need. However, the timing of the cues
revealed to be crucial and as the accuracy of the wrist-worn device was not yet thor-
oughly developed, it did not prompt correctly. The study explored new domains
and, consequently, raised more questions than concrete answers. Even though the
study addresses applications for supporting parents of children with ADHD, as
well as looks at the challenge of designing for these families, the problem is more
about wearables and detecting stressful situations, than supporting the parents in
structuring their daily life.
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Sonne et al. (2016) studied the impact of the use of a mobile app on everyday
practices of families with children with ADHD. The application MOBERO offered
support for morning and bedtime routines, with the help of reminders, rewards
systems, guidance for the child's activities and feedback. Sonne et al. (2016) stud-
ied the impact of the use of MOBERO on 13 children and their families during a
two week period. The experiment revealed higher independence of the children,
with a reduction of 16,5% in ADHD symptoms and 8,3% improvement of sleeping
habits. Furthermore, it lowered parental frustration levels. The study concluded a
signi�cant positive impact on the life quality of families with children with ADHD.
MOBERO does partially address our subject about supporting the parents, but fo-
cus on different functionality and explores its use by both children and parents.

Although not applied to the ADHD domain, we identi�ed Curtis et al. (2015)
study as an example of valuable involvement of the users in the design of a mobile
application. The mobile app serves to promote parents' behavior change towards
childhood weight management. In order to achieve its goal and avoid frequent
problems such as the lack of engagement of the users, or lack of behavior change
theory and evidence, the study proposes a User-centered, theory and evidence-
driven application development approach, in which the participants had a major
impact. The comprehensive and systematic design approach resulted in a mobile
app that extensively understood and answered its users' needs, and serves as a
template and practical guide to future development of interventions in the mobile
apps for the health domain.



Chapter 3

Research Approach

This chapter describes the process and methods used during the thesis to conduct
our user study. The development of our study followed a User-centered research
approach and consists of two main phases: the Exploration phase and the Experi-
mentation phase. In the Exploration phase, we gathered valuable data on the target
group (parents of children with ADHD) expectations and ideas for the application.
The results of the �rst phase were then used to develop our prototype and user
study in the Experimentation phase. In the following, we �rst, present the back-
ground and de�nition of User-Centered Design (UCD), followed by different UCD
research methods used in the Exploration phase and Experimentation phase.

UCD is a multidisciplinary design approach based on the active involvement
of users to improve the understanding of user and task requirements (Mao et al.,
2005). UCD was �rst coined by Norman and Draper in 1986 as having a good
understanding of the potential users, but without involving them in the develop-
ment process (Norman and Draper, 1986). Karat et al. (1996) emphasized the role
of UCD as an “iterative process whose goal is the development of usable systems,
achieved through the involvement of potential users of a system in system design.”
User-centered design urge the designers to employ a mixture of investigative (for
example, surveys and interviews) and generative (for example, scenarios) methods
and tools to develop an understanding of user needs.

Benyon (2014) explains how each iteration of the UCD approach involves four
distinct phases, understanding, envisionment, design and evaluation. First, design-
ers attempt to understand the context in which users may use a system. Subse-
quently, the requirements of the user are identi�ed. Second, the ideas are made vis-
ible through for example sketches or prototypes. A design phase follows, wherein
the design team develops solutions. The team then proceed to an evaluation phase,
and assess the outcomes of the evaluation against the users' context and require-

9



10 Chapter 3. Research Approach

ments. Further iterations of the four phases are made until the evaluation results
are satisfactory.

Benyon (2014) identi�es four ways in which UCD is bene�cial:

1. With close user involvement, products are more likely to meet users' expecta-
tions and requirements. This leads to increased sales and lower costs caused
by less customer service needs.

2. Systems designers tailor products for people in speci�c contexts and with
speci�c tasks, thereby reducing the chances of situations with a high risk of
human error arising. UCD leads to safer products.

3. Putting designers in close contact with users means a deeper sense of empa-
thy emerges. This is essential in creating ethical designs that respect privacy
and the quality of life.

4. By focusing on all users of a product, designers can recognize the diversity
of cultures and human values through UCD – a step in the right direction
towards creating sustainable businesses.

The UCD approach is an assembly of techniques, processes, methods and pro-
cedures that are used to designing a system that is usable; and doing so by placing
the user in the center of the process.

3.1 Exploration

In the exploration phase, we used a mix of quantitative and qualitative research
methods, like surveys, to gather essential data for the development of our proto-
type and user study. Furthermore, we gathered input from an expert on children
with ADHD and their family's needs.

3.1.1 Semi-structured interview with Expert

An interview is an ef�cient data collection technique commonly used within UCD
to “go deep” and can be invaluable for understanding user needs and concerns
(Lazar et al., 2017). Direct conversations with participants can provide perspec-
tives and useful data on for example what a new tool should do or if a proposed
design do what it should do. Interviews can range from being free-form unstruc-
tured, to semi-structured to a fully structured interview. For this thesis, we used
semi-structured interviews. According to DiCicco-Bloom and Crabtree (2006), the
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semi-structured interviews is the format of interview that is most often used in
qualitative research. In this format, the interviewer has a series of pre-prepared
questions, but are able to vary the sequence of questions. Also, the interviewer
usually has some latitude to ask further questions in response to what is seen as
a signi�cant reply Bryman (2015). Brace (2008) states that this type of interview
also bene�ts from the possibility to explain the meaning of a question or possibil-
ity to correct misunderstandings of a question. Furthermore, the interviewer has
the possibility to encourage the participant to provide deeper responses to open
questions.

To further support our study and to gather in-depth information on our target
group, we established contact with a child and adolescent psychiatrist specializing
in neuro-psychiatry and mental development disorders. She offered us feedback
on our concept and guidelines about psychological aspects and possible issues
that can be applied to these families and correlate with our project.

We used a semi-structured interview to gather data from our session with the
psychiatrist. An interview guide with open-ended questions was constructed and
tested by two external subjects (see Appendix A). Our semi-structured interview
was composed of two parts: the �rst part of the interview was dedicated to ques-
tions regarding her experience, the diagnosis, the ADHD disorder and its symp-
toms in children, and family characterization, while the second part was focused
on presenting our app concept to the psychiatrist and gather her professional in-
sight and opinion. Subsequently, the interview was transcribed and analyzed.

3.1.2 Survey of parents

Surveys are a research tool used to collect standardized data from a large number
of people (Lazar et al., 2017). Brace (2008) states that surveys are vital for the mar-
ket researcher as they draw accurate information from respondents, give structure
to interviews, provide a standard form on which facts, comments and attitudes
can be recorded, and facilitate data processing. A well-formed survey can be time-
consuming, but gives the possibility to gather a large amount of data in a short
period of time (Benyon, 2014). Besides the stated advantages, Bryman (2015) also
lists elimination of the interviewer's in�uence as another bene�t. As for users, a
self-completion survey is convenient, because they can complete it when and where
they want. However, this type of survey limits the researcher in a number of ques-
tions that he can ask since there is a greater possibility of respondent's fatigue and
abandonment. Fan and Yan (2010) advise keeping the length of completion under
thirteen minutes in order to obtain a good response rate. Another drawback of the
survey is the possibility of participants misunderstanding questions and, thereby,
not being able to give meaningful answers, as the researcher cannot explain or clar-
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ify the question (Bryman, 2015). This can be partially addressed by pilot testing of
the survey.

We created a survey with the aim to evaluate the target groups acceptance of an
application to support them in their daily life. Furthermore, the survey gathered
data on the target groups expectations and ideas. We designed an online survey tar-
geting Danish-speaking parents of children diagnosed with ADHD (see Appendix
C). We made use of Google Forms to create our online survey, which gave the ad-
vantage of being accessible for everyone. Furthermore, it allows a wide range of
possibilities in terms of colour, formatting and response styles. In addition, it exe-
cutes basic analytics on gathered data and can provide useful diagram and charts.
This feature can save time and also reduce the likelihood of error during manual
analysis. The survey consisted of both multiple choice questions and open-ended
questions, resulting in a mixed quantitative and qualitative method. We kept a clear
and simpli�ed language, in order to make it accessible and understandable by ev-
eryone. To assure that the survey was clear and logic, we performed a pilot-test
with two external subjects. At last, we distributed it through social media groups
and associations related to our target group in Denmark. Afterwards, we made
a systematic analysis of the answers. The quantitative analysis was partially fa-
cilitated by Google Form's tools. For the qualitative analysis, we categorized the
answers into themes corresponding to the questions.

3.2 Experimentation

The data collected from our background research, the survey and the feedback
from the psychiatrist, gave us important information on what the expectations and
possibilities for the application were. This allowed us to de�ne the system, its actors
and functionality, design the app's user interface and develop a prototype. From
this, we designed and conducted our user study based on a prototype evaluation
in order to gather results that support our hypothesis on the usefulness of the app.

3.2.1 User Interface Design

According to Boukhebouze et al. (2014), an effective user interface (UI) is a key
success factor for interactive systems. UI design is the process of making interfaces
for machines and software, such as computers, home appliances, mobile devices
and other electronic devices with a focus on looks or style, to maximize usability
and the user experience (UX) (IDF, 2002). UI designers aim at making the user's
interactions as simple and ef�cient as possible, in terms of accomplishing user
goals. Thus, a thorough understanding of user needs is crucial. UI design typically
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refers to graphical user interfaces and are designs' control panels and faces.

The focus of our study is the usefulness of the mobile app. However, there is a
close connection between usability, utility and usefulness. Nielsen (2012) describes
usability as a quality attribute that assesses how easy user interfaces are to use.
He furthermore, describes utility as another key quality attribute. Utility refers to
the design's functionality: Does it do what users need? Nielsen (2012) continues
with how usability and utility are equally important and together they determine
whether something is useful: “It matters little that something is easy if it's not what
you want. It's also no good if the system can hypothetically do what you want, but
you can't make it happen because the user interface is too dif�cult”.

There have been developed many guidelines for good UI design. Norman
(2002) describes six principles of design: visibility, feedback, constraints, mapping,
consistency and affordance. The contemporary design thinker Shneiderman (1997)
reveals eight golden rules of UI design: strive for consistency, enable frequent users to
use shortcuts, offer informative feedback, design dialogue to yield closure, offer simple error
handling, permit easy reversal of actions, support internal locus of control, reduce short-
term memory load. For this thesis, we have chosen to let us guide by the 10 Usability
Heuristics for User Interface Designby Nielsen (1994).

The reason for choosing Nielsen (1994) as guidance for the design is that it
covers the three key components of user experienceusability, utility and desirability
quite nicely and we were thereby most likely to achieve better results in terms of
user experience of our design and thus usefulness.

3.2.2 Scenarios

Scenarios are stories about people undertaking activities in contexts using tech-
nologies (Benyon, 2014). It focuses on a user's motivations and documents the
process by which the user might use a design. User scenarios help designers un-
derstand what motivates users when they interact with a design and are useful for
ideation, as well as testing and evaluation of a system. By specifying a scenario,
the designer dives into the experience and tries the user perspective in a more de-
tailed way. For example, by creating a scenario where a mother wishes to register
her son's new medication in the mobile app, the designer can come across ques-
tions regarding usability, requirements, system de�nition, etc, such as 'What are
the �elds that are needed in order to create a complete register?', 'Should the user
write the name of the medicine or should the app feed on a database, making it
possible to choose the medicine from a drop-down menu?'.

In this study, we used scenarios as a tool for developing our UI and prototype.
We created three scenarios which were used as tasks for the participants to perform



14 Chapter 3. Research Approach

during the prototype evaluation. With the scenarios, we were able to show the
participants concrete contexts they could relate to, as well as test their opinion on
the usefulness of the prototype's functionality.

3.2.3 User Study

A User Study has a focus on human behavior in contact with information systems.
For our research, we developed a user study to explore the users' expectations
and needs through a prototype evaluation that puts the user in connection with a
possible solution.

Our user study is based on the evaluation of a prototype in terms of usefulness.
Based on the UI design, we built a prototype divided into an interactive and a non-
interactive part. The prototype evaluation consisted of three tasks within the inter-
active part of the prototype, and �ve demonstrations within the non-interactive
part of the prototype. After each task or demonstration, the participants answered
follow-up questions to clarify their opinion on the app's functionality and useful-
ness. Furthermore, the prototype evaluation consisted of two settings: the moder-
ated in situ and the unmoderated remote.

Prototyping

A prototype is a draft or partial representation of a system design, that allows the
designer to explore ideas and show the intention behind, for example, a function
(Benyon, 2014). Prototypes can be used in all stages of the design process. They
may be used to demonstrate a concept in early design, to test details of that con-
cept in a later stage and sometimes as a speci�cation for the �nal product. There
are two main kinds of prototyping - low-�delity and high-�delity (Benyon, 2014).
Low-�delity prototypes are usually made of paper and are focused on the broad
underlying design ideas. High-�delity prototypes are interactive digital-based rep-
resentations of a software or part of it, resembling the �nal product in terms of
design and functionality.

Based on the already created scenarios and listed functionality, we started out
by making our �rst low-�delity prototype. With that, we were able to discuss ideas
and work-�ows. Later we turned the lo-� prototype into a hi-� prototype to give
it a �nished look and an appealing interface. This was done to avoid the partici-
pants focusing on the graphical aspects of the mobile app. Benyon (2014) though,
mentions the �nished look of prototypes as being a problem, as it makes people
think they are �nished products. This was mitigated by informing the participants
of our prototype evaluation, that it was only a prototype and about the limitations
of it. The hi-� prototype was developed in the software Adobe Xd, which offers
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great advantages for testing, such as the creation of an URL that can be accessed
in any device with an internet connection, the possibility of making changes while
tests occur, and high quality and �delity of the interface and user experience.

We made use of prototyping as a way to involve the participants in evaluat-
ing our application idea and to provide them with a real experience of using the
app for the functionality. This way, the participants could get a feeling of using a
real mobile app for their family daily life and provide concrete feedback on their
experience, while we could observe their behavior and explore their needs.

Prototype Evaluation

The evaluation aims to review the prototype, trying out or testing a design idea to
discover whether it meets some criteria (Benyon, 2014). In our case, the evaluation
of our prototype had the main goal of supporting our research question by con-
�rming the usefulness of the LogMe application. As already stated, Nielsen (2012)
explains how usability and utility are equal to usefulness. Furthermore, he says that
to study a design's utility, the same user research methods that improve usability
can be used. There are many methods to test the usability of a system. Overall
they are divided into three categories: expert-based testing, automated testing and
user-based testing (Lazar et al., 2017). An expert-based test involves interface ex-
perts in using a number of different structured methods for �nding interface �aws.
An automated test is a software program that applies a series of guidelines (de-
veloped by the experts) to an interface and determines where the interface do not
meet the guidelines. A user-based test involves representative users performing
representative tasks.

For this thesis, we have used the user-based Think-aloud protocols to evaluate
the usefulness of our prototype. Think-aloud protocols are a widely used method
for the usability testing of software, interfaces and websites (van den Haak et al.,
2003). During the think-aloud test, participants are asked to perform prede�ned
tasks, while encouraged to “think aloud” as they are going through the interface
(Lazar et al., 2017).“When users state their feelings, their frustrations, and their progress
out loud, there is often very useful feedback”(Lazar et al., 2017). We furthermore made
use of a follow-up interview during the evaluation. After observing the partici-
pants using the prototype, they were asked a series of questions regarding their
opinion on the function that they saw or tried, if it would apply to their case and
if they had suggestions or ideas for development. As we were not interested in
the more quantitative parts of the usability test, as for example time performance,
the combination of the think-aloud protocol and the follow-up interview �tted our
purpose perfectly.

For the convenience of our target group and to reach as many participants as
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possible, we designed both a Moderated In situ Evaluation and an Unmoderated
Remote Evaluation. The moderated evaluation or moderated usability test is where
the moderator and the participant are both present at the test. This can be done ei-
ther at the same location or remote, much like a Skype call. On the other hand, the
Unmoderated Remote Evaluation or Unmoderated Remote Usability Test (URUT)
is where the participant will work through the tasks of the test in their usual en-
vironment without the need for a moderator present, and at their leisure, without
requiring the hassle of coordinating schedules (Moran and Pernice, 2018, Interac-
tion Design Foundation, 2018, Lazar et al., 2017).

Bene�ts Drawbacks
Moderated - the moderator has the option to

change, skip or reorder tasks as
needed

- the moderator may ask follow-up
questions or for clari�cation if needed

- the test sessions can be longer (usu-
ally about an hour) and leave room
for in-depth exploration of a design

- The team can watch the test at the
same time and discuss the �ndings
immediately after the session

- it's time-consuming

- it takes a lot of effort to recruit partic-
ipants

- it's costly

- it takes the participant out of their
usual environment

Unmoderated - fast or no recruiting (remote-testing
services can if necessary provide par-
ticipants)

- no moderation skills needed

- fast results

- low cost

- often less detailed than that from in-
person testing

- no way to clarify ambiguous or un-
clear instructions

- no way to ask follow-up questions or
ask the user to elaborate

Table 3.1: Pros and Cons of the moderated and unmoderated methods.

Both methods provide great insights and the one do not need to exclude the
other (see Table 3.1). By complementing each other, it is possible to gather the
data needed (IDF, 2018). In a study on unmoderated remote usability tests, Bruun
et al. (2009) systematically compared three methods: user-reported critical inci-
dents, forum-based online reporting and discussion, and diary-based longitudinal
user reporting. In addition, conventional laboratory-based think-aloud testing was
included as a benchmark for the remote methods. The results showed that each un-
moderated remote method supported the identi�cation of a considerable number
of usability problems. Although it was only about half of the problems identi�ed
with the conventional method, it required signi�cantly less time. This makes un-
moderated remote methods an appealing possibility for usability testing in many
software projects. Furthermore, studies have found that mostly due to a natural
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setting, more relevant data are gathered from participants (Oztoprak and Çi �gdem
Erbu�g, 2008).

Our moderated evaluations were sound recorded and had both, in addition to
the participant, a moderator and a note taker present. The remote tests were done
through an online platform, lookback.io, which was chosen because it was easy to
use, both for us and the participant, and the platform gave the option to record
both sound, screen and body language (the latter, if the participant agreed to).
The tests were done through lookbacks' own app Participate, which makes the
prototype feel like a real app.

3.3 Analysis of qualitative data

One of the most widely used frameworks for analyzing qualitative data is the pro-
cedures from the grounded theory(Benyon, 2014, Lazar et al., 2017, Charmaz and
Belgrave, 2012). The standard procedure of qualitative data analysis starts with a
set of data, in our case, it would be the open questions from the survey, the tran-
scribed interview with the psychiatrist and the six transcribed prototype evaluation
sessions. The data is analyzed to identify concepts, ideas and themes, which are
tagged with codes. As data is collected and re-reviewed, codes can be grouped
into concepts, and then into categories. These categories may become proof for
new theory (Lazar et al., 2017).

Regarding our user study, the coding of our qualitative data was done with the
help of NVivo, a software that supports qualitative research by helping researchers
to organize, analyze and �nd insights in unstructured data such as interviews,
open surveys, articles, social media and web content. Through the analysis, we
detected new pieces of evidence referred by the participants, which we then coded
and grouped by categories. The use of NVivo facilitated processing of data and an
overview of the �ndings.





Chapter 4

Exploration

The complexity of our target group led us to an initial exploration of our possibili-
ties, in order to better understand the users, their expectations and needs. Through
this, we were able to re�ne our study and collect �ndings that shaped our �nal
experiment.

4.1 Expert input

In order to better understand the target group needs and assure the importance of
the registration of behavior and medicine, we got in contact with a child and ado-
lescent psychiatrist with focus on the diagnosis and treatment of neuropsychiatry
and mental development disorders. Her long-time experience with diagnosis and
treatment of ADHD provided an important contribution for the understanding of
the disorder and the families that it affects.

In order to collect information that could be useful for the development of
our study, we conducted a semi-structured interview with the psychiatrist. As a
�rst part of the interview, we focused on her practice and in the characterization
of the target group. We learned that the diagnosis conducted by the psychiatrist
involves the collection of information from the parents, school, network, and so
on, and are complemented with supplementary investigation or diagnostic inter-
views. An example of a tool to help to conduct the diagnosis is the standardized
assessment procedures (NICHQ, 2002), where the Inattention and the Impulsiv-
ity/Hyperactivity symptoms are remarkably distinguished. The use of LogMe in a
regular basis would contribute for information gathering about the child and help
the physicians to �nd answers and patterns and take conclusions: "It would provide
me resources and give a quick overview so that I can make conclusions."

19
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In terms of treatment, pedagogic intervention and education of families and
network are the primary methods: "Then the parents' knowledge comes into play, be-
cause if they got a child who has special needs, then they must also learn what is the
right pedagogic approach for the child."If those interventions reveal not to be enough,
which commonly happens, the child starts a medicine trial. As for this process,
the psychiatrist requires the parents to pay close attention to the child's behavior
and issues before starting the medicine. When starting new medicine or regulating
dosage administration, it is important to keep track of the effect of the medication
on the child, display of the expected behavior, possible side effects, appetite, and
further observations: "If you want to �nd out if the medicine helps, then you should look
at the behavior."

Figure 4.1: An example of a paper-based scheme that is distributed by the psychiatrist

The psychiatrist shared some examples with us of schemes for registration of
the child's behavior, as for example a table based on the Dundee Dif�cult Times of
the Day Scale (D-DTODS) (see Figure 4.1). However, the psychiatrist's experience
is that these processes of registering daily aspects are time-consuming and rarely
implemented by the parents, even if simpli�ed as much as possible. She says "This
scheme for example (see Figure 4.1), it may very well end up somewhere and then you for-
get it, or it can accidentally be thrown out, between the newspapers and advertisements."
Schemes in paper format get easily lost, the parents do not have the extra energy to
turn on a computer and �ll an excel sheet, and so on. The idea of building a mobile
app with this functionality was very appreciated by the psychiatrist, agreeing that
by being accessible on the parents' phone, it would be much easier to collect infor-
mation about the child's daily behavior and so on: "People have their mobile phone
with them all the time. For example, if you sit for some leisure activity and watch one child,
you might just grab your phone and �ll out a form on the other."

For feedback on the design of LogMe, we explained our concept and used a
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�rst sketch as an illustration of our idea. The psychiatrist offered us advice in
terms of the UI of LogMe. She highlighted that the choices must be as simple as
possible, and so the general functioning of the app: "The more choices there are, the
more complex it becomes. What should I choose and how does this work. Sometimes if you
can answer yes or no, it's good enough."

Resuming, we con�rmed the importance of behavior observation throughout
time: (1) before the diagnoses, so the psychiatrist have a solid base to look into
while making conclusions and doing a diagnose, (2) before starting medication,
to document the normal behavior of the child without medication, and (3) after
starting medication, so the parents and physician can identify the effect of the
medicine and make sure the child shows the expected behavior. The psychiatrist
also made us aware of the challenge of designing a mobile app for the target group,
especially in what concerns the need for the simplicity of the app.

4.2 Survey

In order to support our study, we launched an online survey in different danish
social media groups aimed at parents of children with ADHD. The main focus of
the survey was to (1) verify the interest and need for the mobile app by the target
group, as well as (2) to collect feedback and suggestions, and to (3) gather contacts
of parents that would be interested in participating in our user tests.

A total of 115 (N=115) parents of children diagnosed with ADHD answered
the survey to completion. Their children are between the age of 4 and 16 years old,
being the average age of 10.452. The reason we asked about the child's age is that
the study focused on the fact that it is the parents who primarily use the app for
registration and not the child.

Figure 4.2: 93.9% or 108 of the parents con�rmed
their child is medicated.

Figure 4.3: More than 2/3 of the respondents
register their child's medicine, side effects etc.
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The idea was that the app should primarily assist the parents in the start-up
phase of new medication or dose adjustment. Therefore, we wanted to see how
many of the diagnosed children were actually medicated. 108 of the parents con-
�rmed that their children have been, already are or will be medicated in the near
future (see Figure 4.2). As illustrated in Figure 4.3, it was furthermore con�rmed by
68.5% of the parents with medicated children, that they had been asked directly by
their physician to keep a register on the child's medication, side effects, behaviour
and/or other things as for example appetite. This supported the need for a tool to
help with registration.

App de�nition presented in the survey

"We want to develop a prototype of an app for parents of children with
ADHD. The app aims to act as a diary, in which it is possible to register
the child's medicine, side effects, behavior, sleep and others. The app
is especially intended as support regarding the start-up of medicine or
new medication. In addition, it will make it possible to send informa-
tion directly to, for example, the child's doctor."

Figure 4.4: More than 90% found the idea of LogMe useful

To further support the need for the mobile app, we asked the 115 respondents
if they would use the app described in the survey. More than 90% were positive
about the idea (see Figure 4.4). We asked the last 11 parents, due to what reasons
they did not think the app would be useful. As illustrated in the quotes below, the
reasons were very different.

"It's not missing anything, just wouldn't use it".
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"...I only need to see his sleep pattern and I can see that on his Vivo�t1

watch...".

"I don't see the purpose. It seems like more work in a hectic everyday life".

A few of the comments did, however, suggest that maybe the participants had
misunderstood the purpose of the app, or the fact that digital registration is just
not for everyone.

"Not missing anything as such. I just have enough to do with having to keep
a written record of everything my son needs to do. So wouldn't be able to also
keep a diary".

"I can observe �ne by myself".

"In the start of the medication process, everything was supposed to be as simple
as possible and in collaboration with the doctor ... I cannot see what the app
should do when we still have to meet with the doctor between these periods and
talk about what we have experienced".

The 104 parents (N=104) that af�rmed that they would possibly use the de-
scribed app proceeded to more speci�c questions about functions of the app. As a
result of our background research, the gathered documentation and the different
elements provided by the psychiatrist, we had narrowed down the functions to �ve
main areas, as follows:

1. Registration of medication

2. Registration of side effects

3. Registration of behaviour

4. Registration of sleep

5. Send info to doctor/physician

Out of the 104 parents, we wanted to know which of these functions the parents
found the most and least valuable, in order to �gure out where to aim or focus at
�rst. One parent did not answer the question about least wanted functions, as she
thought "All �ve functions are relevant."

1Vivo�t is an activity tracker in the form of a wrist-worn band. It counts steps, monitors active
time, and tracks sleep.
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Figure 4.5: The top three most wanted functions
are behaviour registration, side effect registra-
tion and send info to doctor/physician.

Figure 4.6: The three least wanted functions are
send info to doctor/physician, medication regis-
tration and sleep registration.

To our surprise, many parents were focusing on the registration of behaviour
and side effects, and not the registration of medication, as we �rst assumed (see
Figures 4.5 and 4.6). This made us realize the need for �exibility and customization,
as each family has speci�c challenges and may focus on different functions of the
mobile app.

We asked the parents what other features they would like in an app as LogMe
to offer. We received 23 interesting ideas. The parents' engagement reassured us
that there is a great interest in an app like LogMe. Six parents mentioned meals
and food intake as important aspects to track, as well as the weight of the child
which was mentioned �ve times.

"Weight curves and possibly something with food".

"Many ADHD children have problems with the appetite in connection with
medication start-up, so it would be practical with a function where one can
register food intake".

Three parents mentioned collaboration between parents, and two mentioned
reminders, as further functions.

"Accessible by both parents of the child".

"Alarm function so that medicine is remembered".

Other possible functions mentioned by the parents were:
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� Registration of blood pressure (two)

� Registration of absence days (one)

� Registration of mood and behaviour patterns (two)

� Creation of graphs and statistics from the inputted data (two)

To the question of whether the parents use or have used similar apps, 99.1% of
115 responded that they did not. The only yes answer was the parent previously
mentioned who used Vivo�t Junior. This supported our own observations that the
supply of similar apps as LogMe is very small or non-existent.

To support the parents' own suggestions of features for the app, we also asked
them which tools they use in everyday life. The purpose was to see if some of these
tools could be a part of LogMe and possibly make everyday life easier for the fam-
ilies. There were 79 responses from 115 persons. Many of the responses resembled
each other and testi�ed about the common denominators that are important to ad-
dress in order to cope with a diagnosis such as ADHD. Below are a few examples
of the most general statements the parents came with.

"Pedometer (Garmin watch for child), physical calendar (which the child and
father, unfortunately, do not see) calendar with alarms on mobile (mother only)
weekly schedule on paper for the child, SMS to father about remembering med-
ication, sleeping times, etc.".

"Time-timer and pictograms".

"Schedule with �xed eating/bedtimes".

"Educational tools, professional knowledge, structure, structure schedules for
everyday life.".

"Registration of behaviour".

"We have made our own form in Excel where we register different things".

Tools related to structure, schedules and registrations are mentioned many
times. This assured us that we were on the right path in term of the functions
we were already considering.

When the parents were asked if there were any digital tools, that could support
them, that they were missing on the market today, there were answers like, timers,
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trackers and reminders on activities for the children. As well as apps for commu-
nication between parents and teachers. More than that, many of the parents wrote
that an app just like LogMe would be very useful to them.

"An app as mentioned above and which can "talk" with an activity, pulse
and sleep tracker. It must be able to be shared/edited between parents, and
the child must be able to follow and be able to add messages on his/her own
mobile/tablet".

"An overall tool as you describe will make things easier"

"I think that this idea you have made could be super good for registration,
instead of on a paper slip that, for example, get lost"

"Yes, an easy and clear app where you can quickly register the things that you
describe. Our psychiatrist has bene�ted greatly from our Excel sheet as she
has been able to quickly and easily get an overview of how things go, but it is
too much work to start up the PC every day and have to make schedules. It
would be great just to register on an app, then you can also do it continuously
throughout the day"

The conclusions we take from the survey is that the parents showed great inter-
est in the described mobile app. Furthermore, they showed commitment to make
it suit their needs by suggesting improvements and other further functions. We
also realized that the daily focus of parents of children with ADHD can be very
different from family to family and, therefore, LogMe should be �exible and focus
on different aspects, not just medication.

The last question of the survey served as a mean to gather potential subjects for
our user study. As a result, 36 of the parents that participated in the survey shared
their interest in being contacted for further experiments.

4.3 Summary

The Exploration phase allowed us to expand the knowledge that we previously
gathered from the Background and explore the target group's needs and expecta-
tions. Our contact with the psychiatrist reinforced the importance of the goal of our
app and offered us some guidance in terms of the User Interface design. Through
the survey, we collected vast and rich feedback on the app, concluding that there
is an interest in the described application. The survey participants that showed
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interest in the app contributed to their opinions in the most and least important
functions for the app and suggestions to functions and further developments. From
the results collected, we concluded that the app should include a wide variety of
functions, in order to suit most of the needs of the different families. Therefore, we
included functions related to medicine, behavior, emotions, activity, meals, rou-
tines, reminders, secondary user log in, data overview and export, and a quick
evaluation feature based on D-DTODS.
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Experimentation

The experimentation phase served the purpose of gathering data to support our
hypothesis through a user study. The results from the background research, the
survey and the expert contribution were our guidelines to de�ne the app and build
the experiment, providing us with the understanding of the parents' expectations
for an app like LogMe. With the survey results on the parents' preferences for
the app, we narrowed the focus of the prototype to fewer functions than the ones
designed in the full app.

5.1 Experimentation goal

The experimentation had the ultimate goal to gather evidence on the usefulness of
the mobile app, in order to con�rm our hypothesis. Therefore, we proposed a user
study based on a prototype evaluation with the parents of children with ADHD.
The prototype evaluation gave the parents the opportunity to experience the use
of a mobile application to perform the tasks that they would usually do on, for
example, paper. The experiment had as a main focus in the following questions:

� Does the app �t the needs of the parents?

� Do the parents �nd the app useful?

� Do the parents have critics or suggestions to improve the app?

With this, we hoped to get a wider understanding of the users' behavior and
opinion towards the presented prototype, in order to make conclusions over the
app's usefulness and potential.

29
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5.2 The LogMe app

We designed a mobile app that would offer support to the families of children with
ADHD in their daily life. The app was designed with base in the survey results,
adopting a design process where the users have great in�uence.

These results indicated that families have different needs and focus and �ex-
ibility is, therefore, an important characteristic to take into consideration when
designing the app. Furthermore, the lack of time and energy at the end of a busy
day demands an app that is quick and easy to use, for it to be attractive for the
parents.

5.2.1 System De�nition

As a starting point for designing the app, we de�ned the system and its actors.
With usability and utility in mind, we designed an app in which the users could
intuitively �nd the necessary functions, and quickly perform the necessary actions.

System de�nition

A mobile application where the parents can create and manage an ac-
count related to their child with ADHD. The system should primarily
be a registering system, where the users have an overview of the en-
tered data. The users should be able to input information regarding the
child's medication, side effects, behavior, emotions, meals, activity, bed-
time and morning routines, events and noti�cations. Secondarily, the
system should offer features such as reminders and data exportation.
The user should be able to create and manage reminders for medica-
tion, events, as well as noti�cations and daily reminders for information
input. Furthermore, the user should be able to export the data to a �le
that can easily be interpreted, printed and opened by common tools.
The mobile application should run on both iOS and Android, and be
compatible with the majority of devices. The system should be designed
for a non-expert audience.

The Actors of the system are mainly the main users and the secondary users.
The main user is usually one or both parents of the child with ADHD. This user
has an administrative role, with full access to all data and functions, and is the one
who can grant permission for log in to a secondary users, as well as grant access to
functions of the mobile app. The main user can create reminders to all or speci�c
secondary users. The secondary user has limited access to functions (granted by
the main user) and can only access information inputted by him/herself.
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5.2.2 Functionality

The background research and the exploration work allowed us to de�ne the func-
tionality of the app in order to answer the needs of these families. We identi�ed
nine categories under which we grouped the app's features. Through using LogMe,
the user must be able to:

Medication:

� Register medication and their speci�cs, as for example the name, the
dosage, the frequency and the regular time of administration

� Log the administration of the medication and allow possible cus-
tomization of each incident

� Log side effects with a description, time of day, impact evaluation and
an optional note

Behavior:

� Log behavioral incidents with a title, time of day and an optional note

� Log emotional incidents or thoughts with a title, time of the day and
an optional note

Routines:

� Log information about morning and evening routines, a general eval-
uation, information about time and an optional note

� Create and customize new routines

Activities:

� Log information about activities of the day, especially physical activity

� Connection with a smart-watch

Meals:

� Log information about meals, appetite, etc

Calendar / Data overview:

� Calendar function with creation of personalized reminders, appoint-
ments and events

� Overview of all or selected group of data in a given period

� Export to PDF or Excel for an easy way to share information with
health-care professionals
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Secondary user login:

� Connect secondary users to the account

� Main user controls the information and functions to be accessed by
secondary users

� Create notes and reminders for speci�c secondary users

Reminders:

� Create new reminders, for example, for medication, appointments and
routines

� Customize reminders to log daily information on routines

� Customize reminders, for example, the beginning of evening routine
and medication

Quick feedback:

� Quickly evaluate dif�cult times of the day by scale-rating

With the functionality de�ned, we started exploring the design of LogMe by
sketching diagrams and wireframes. Subsequently, we present the User Interface
design of the mobile app.

5.2.3 User Interface Design

In the User Interface Design section we show the design of the entire app, from
which we subsequently selected several functions and developed our prototype
(see Figure 5.8).

Our goal was to design an app that is useful, easy to use by the target group,
and where the user could perform their desired action in only a few steps. To
facilitate navigation, we created an initial screen with access to all categories (see
Figure5.1). As further navigation support, we adopted a �xed footer navigation bar
and a head navigation bar that also described the selected category.

The initial screen is divided between sections. The �rst section shows the day
and the type of day, in order to create a context for the user and attribute a general
classi�cation to the days, as for example school day, sick leave, weekend, vacations,
etc. The �rst section also includes the quick feedback feature, showing questions
about the dif�cult times of the day, as for example "How was the morning rou-
tine?", "How was breakfast?", etc. This feature encourages quick feedback through
one click, aspiring to motivate the parents to regular use of the app. The second
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section, shows the navigation by categories, which is characterized by relatively big
buttons that lead the user to the different subcategories, where they can perform
their desired actions.

Figure 5.1: Prototype of LogMe's initial screen.

In the Medicine, the user is able to perform actions such as creating new medicine
or register side effects, managing medicine intake and creating reminders. The
screen is divided in two sections, day overview and medicine cabinet overview (see
Figure 5.2). In the day overview, the user can observe the status of the medicine
intake for the day and the side effects registered. The status of the medicine intake
allows, for example, better coordination between the parents, as they can tick off
the medicine in their own mobile phone when giving it to the child. The calendar
row in the top allows the user to see the present day and consult previous days.
The medicine cabinet shows the user an overview of all the medicine that the child
currently is taking. This overview includes the name of the medicine, dosage and
frequency.

The Behaviorscreen is divided into two sections, behavior and emotions. The
sections display the registrations made that day, having the present day as default.
Similar to the Medicine category, the calendar row in the top allows the user to
select and view previous days. The behavior aims to gather registrations on par-
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Figure 5.2: Prototype of LogMe's Medicine
screen.

Figure 5.3: Prototype of LogMe's Behavior reg-
istration screen.

ticular situations or incidents, as for example a �ght in school (see Figure 5.3),
while the emotions is for more abstract data, such as feelings and thoughts the
child might have troubles with. Both types of registrations include a time stamp, a
description, different suggestions to behaviors and feelings, an option to add new
behavior and feelings, as well as an optional note.

The Routines(see Figure 5.4) is based on the morning and evening routines.
These routines frequently represent a challenge for families, as the child is easily
distracted and can lose track of actions. Many times, it re�ects the child's mood
and severity of the ADHD symptoms in the speci�c day. The ultimate goal of the
function is for parents to monitor how the child is performing from day to day,
evaluate medicine impact and associate these aspects with causes that might go
unnoticed. Furthermore, the parents can create and manage their own routines,
according to what �ts them better and what their biggest challenges are.

For the Activities, the goal was to gather information about physical activity.
The Activities screen (see Figure 5.5) shows speci�c activities registered by the
parents, and aim to gather information from smart-watches in order to observe
the level of activity throughout the day. This category aims to give the parents a
quick overview of how active the child is, in order to analyze and identify behavior
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Figure 5.4: Prototype of LogMe's Routines
screen.

Figure 5.5: Prototype of LogMe's Activity
screen.

patterns that can relate, for example, physical activity and fatigue with behavior

The Mealsallows the user to register aspects related to the child's eating habits.
As we learned from the survey, many ADHD children have problems with the ap-
petite in connection with medication start-up or dose changes. This feature allows
the parents to make notes on the development of the child's appetite, and other
important matters connected to nutrition and food intake. Furthermore, and espe-
cially for communication purposes, it allows the parents to keep an overview of
favorite and less appreciated foods.

The possibility of giving Secondary usersaccess to the same child account sup-
ports communication between for example relatives or caretakers and the parents.
The parents have an administrative role and can select the categories that the sec-
ondary users should be able to access. This way, the app presents a reduced com-
plexity, focusing only on the features necessary for the secondary user. Further-
more, the secondary users cannot access information that was input by other users
than themselves, in order to keep control and privacy over the child's data. The
log-in for secondary users offers an initial screen where the �rst section presents
an overview of reminders and notes created by the parents, and the reduced cate-
gories selected by the parents (see Figure 5.6).
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Figure 5.6: Prototype of LogMe's initial screen
for the secondary user.

Figure 5.7: Prototype of LogMe's overview of
data through the calendar.

The Remindersare applied to several aspects and functions, and offers support
to the parents on various perspectives of their daily life. The reminders used in con-
nection with medication is intended to remind the user about medicine intake and
make it possible to tick it off in the medicine intake overview. The quick-feedback
reminder aims to suggest quick evaluations at different times of the day, in order
to stimulate data registration by the parents. Other reminders are associated with
future events and calendar noti�cations created by the parents. These could be, for
example, reminders on starting the bedtime routine, a football game or a birthday
party. Furthermore, all the reminders can be associated with a speci�c user, as for
example, associating a speci�c medicine intake reminder with the grandmother,
which is a secondary user of the app, so that the noti�cation will pop-up in her
mobile phone.

Another category of LogMe is the Calendar. Through this, the user can access
common features of a calendar app, such as creation of events and reminders,
and see an overview of the calendar entries. Furthermore, the category gives an
overview of the data entries from the other categories, as well as the option to ex-
port these entries to either text or graphs. The parents can select speci�c categories
of data and create an overview of a speci�c time period, for example, the current
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month (see Figure 5.7). This feature supports the analysis and cross-reference of
data, gives an overview of the child's behavior and reaction to treatment over time
and makes sharing of information with the health-care professional much easier.

From these categories, we selected three main features from the LogMe app to
integrate into our user study. In addition to their importance to the mobile app
in general, these features also re�ect the survey results regarding most wanted
features by the parents. We made scenarios to better contextualize the use of the
feature and develop our user study.

5.2.4 Selected Scenarios

In order to elaborate on our user study, we used scenarios to set up three tasks for
the participants to perform during the prototype evaluation. With the scenarios,
we were able to show the parents concrete contexts that they could relate to or
identify in other families, as well as speci�c information to input in the app during
the evaluation. The selected scenarios consisted of:

1. The registration of a new medicine

2. The registration of a side effect

3. The registration of a behavioral incident

Besides being some of the most wanted functions by the parents (see Chapter
4.2), the selected scenarios had to be simple to understand and relate to tasks in
the parents' daily lives. For our prototype evaluation tasks, we started with the
registration of a new medicine as a �rst task, mostly to introduce the parents to
LogMe app, followed by the registration of a side effect, which is directly related
to medicine, and �nishing with the registration of behavior, which by far was the
feature that the parents thought they would use the most.

To get a better understanding of the prototype, we present the scenarios in
parallel with a test script, highlighting the use of the app and all the steps in order
to succeed in the task.

Register medicine

Mrs. Jensen's son, 8 years old and diagnosed with ADHD, just received
his �rst medication treatment from his doctor. For the last 4 weeks, Mrs.
Jensen has been using the LogMe app to register her son's behavior,
and now with the new medication, Mrs. Jensen wants to register it in
the mobile app. Using her mobile phone, she opens the app and selects
the category "Medication" on the initial screen. In order to register a
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new medicine, she clicks the big "+" button at the bottom of the page,
and then selects "Add medicine". Now in the new register screen, she
writes the medicine's name "Medikinet", from a drop-down she selects
the dosage that her son should take (10mg), she selects the frequency
of intake (twice a day) and �nally chooses the time for medicine intake
(at 7am and at 3pm). When all the information is correctly inserted, a
button with "Add medicine" appears at the bottom of the page. Mrs.
Jensen presses the button, and is taken back to the "Medication" screen,
where she can see the newly added medicine in the "Medicine cabinet".

Register side effect

Mrs. Jensen realized that her son was suffering from a mild headache 30
minutes after the medicine intake. She wants to register the event in the
LogMe app as a side effect to the medicine. Using her mobile phone,
she opens the app and selects the category "Medication" on the initial
screen. In order to register a new side effect, she clicks the big "+" but-
ton at the bottom of the page, and then selects "Add side effect". Now
in the new register screen, she selects the time of the event, instead
of adding a new side effect herself, she selects "Headache" from the
already suggested ones and evaluates the side effect as "Mild". A but-
ton with "Add side effect" appears at the bottom of the screen, which
she ignores, since she wants to add a note saying "It disappeared after
drinking two glasses of water". After this, she clicks the button "Add
side effect", and is taken back to the "Medication" screen, where she
can see the newly added side effect in the daily overview under "Side
effects".

Register behavioral event

Mrs. Jensen's son had an outburst during lunch time. She believes that
he is acting out more than usual and wants to register the outburst
in the LogMe app as a behavioral event. Using her mobile phone, she
opens the app and selects the category "Behavior" on the initial screen.
In order to register a new behavior event, she clicks the big "+" button
at the bottom of the page, and selects "Add behavior". Now in the new
register screen, she selects the time of the event and instead of adding a
new behavior herself, she selects "Outburst" from the already suggested
ones. A button with "Add behavior" appears at the bottom of the screen,
which she ignores, since she wants to add a note saying "Reacted on a
piece of broccoli at the plate". After this, she presses the button "Add
behavior", and is taken back to the "Behavior" screen, where she can see
the newly added event in the daily overview, under "Behavior".
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With the system clearly de�ned and the selected scenarios ready to be con-
verted into prototype evaluation tasks, we proceeded with the construction of the
user study.

5.3 User Study

The prototype illustrates the majority of the functions previously de�ned in Chap-
ter 5.2.2. However, we only developed in detail the functions characterized in the
selected scenarios, since those were the focus of the interaction with the proto-
type (see Figure 5.8). As for the remaining functions, we decided to demonstrate
the Routines, the Reminders, the Secondary Users, the Connection with the smart-
watch and the Export feature as a non-interactive prototype.

Figure 5.8: Analysis of the functionality included in the prototype representation of LogMe.

The user study made use of a prototype evaluation and follow-up questions as
a mean to collect the participants' feedback and experience. The study adopted two
different settings: the moderated in situ evaluation and the unmoderated remote
evaluation.

5.3.1 Interactive Prototype

For the interactive part of the prototype, we considered the selected scenarios "Reg-
ister medicine", "Register side effect" and "Register behavioral event" speci�ed in
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Chapter 5.2.4 as the guidelines for prototype development. Table 5.1 summarizes
the content of the Interface, Function and Model system components of the interac-
tive part of the prototype, which highlight its Focus, Limitations and Prerequisites.
Regarding the Interface, the prototype focus was to provide the users with the ex-
perience of using a �nished product, in order to avoid their focus on the interface
while giving feedback. The prerequisites were the attractive graphics, intuitive ac-
tions and a user-friendly interface. The attractive graphics re�ect our wish to have
the participants in contact with a �nished-looking prototype, in compliance with
the focus. The intuitive actions were associated with the progression in the tasks,
in which we wanted to make sure that the participants could easily �nd their ob-
jectives. The user-friendly interface referred to the overall understanding of the
app, by adopting a clear structure and navigation, which should quickly be per-
ceived by the participants. The limitations of the Interface component were the
reduced possibilities of navigation and exploration of the prototype, as only part
of the prototype allows interaction. This might have caused a negative impact on
the participants, as they expected to be able to interact and explore the product.
The Functions' focus was to provide the users with the real experience of using the
three selected functions. As so, the prerequisite for the Functions was for the user
to be able to perform these functions without any problem or obstacles, as well
as not getting lost or ending up in a dead-end. Although we wished to provide
a real experience to the users, the Functions were limited by the input options,
which were prede�ned by us. Another limitation of the Functions were that, apart
from the three selected functions, the remaining parts of the prototype were not
interactive, which also impacts the feeling of experimenting with a �nished prod-
uct. There is no reference to aspects of the Model, as this system component is not
included in our study.

Focus Limitations Prerequisites
Interface Give the users a feeling of

using a �nished product
Reduced navigation
and functionality

Attractive graphics, intuitive
actions and user-friendly in-
terface

Functions Provide the users the experi-
ence of using the functions of
registering a new medicine,
side effect and behaviour in
LogMe

Prede�ned input
data and text, re-
maining functions
are not interactive

The three selected task should
be performed without prob-
lems, the user should not get
lost or reach a dead-end

Table 5.1: Interactive prototype's content.

5.3.2 Non-interactive Prototype

For the non-interactive part of the prototype, we created demonstrations of the
remaining selected functions, namely the routines, the reminders, the login by sec-
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Figure 5.9: Example of the sequence of screens when performing the registering a new medicine task
in the prototype.

ondary users, the connection with the smart-watch and the export feature. This
part of the prototype served only to illustrate the potential of the app and these
functions, without requiring the action of the participant's. As previously, Table 5.2
shows a summary of the system components' focus, prerequisites and limitations.
The Interface component's aspects are very similar to the corresponding ones of
the interactive part of the prototype, with the exception of the limitations, which
now is the absence of interactivity. In this case, the Interface component is the most
relevant, as the Functions only serve to support the use of this part of the prototype
as a demonstration.

Focus Limitations Prerequisites
Interface Show the users the feeling of

seeing a �nished product
No interactivity Attractive graphics and user-

friendly interface
Functions Should work as a demonstra-

tion

Table 5.2: Non-interactive prototype's content.

After each evaluation session, we had the opportunity to improve our proto-
type with small details to ensure the best possible participation for our users. For
example, after the �rst unmoderated remote evaluation, we changed a small detail
in the registration of a new medicine, in order to avoid the participants getting
stuck.

5.3.3 Prototype Evaluation

Our prototype evaluation consisted of two settings, an moderated in situ evaluation
and an unmoderated remote evaluation. Both evaluations are based on a think-
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