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Abstract

Over the years, email has become a widespread means of communication. Thanks to this
broadcast, nowadays most people have one or more email accounts. With the increasing of
the email usage, the number of incoming emails is increasing and since an email
characteristic is persistency (i.e. email messages remain on people's accounts for many time),
the difficulty to find particular information is higher.
Over the past years, characteristics were being added to the email systems, but the
display of email systems has undergone many changes. Examples of email systems are
Microsoft Outlook, Mozilla Thunderbird, Gmail, among others. There are some visualizations
of emails systems but do not have the same end as a email system. Those visualizations just
allow see emails or other information‘s related to email, such as relations between people,
time between answers, the keywords in emails, among others. The types of visualizations that
most inspired the development of this project were visualizations based on real world
metaphors.
Initially, the aim of this thesis was to develop a visualization of emails to help users
finding an email or detecting patterns among emails. But, during the research of different
ways to visualize emails, emerged an idea of creating a prototype of an email application
which joined a large part of the initial objectives. A particularity of the prototype is the
visualization of the email system that has a different approach to the user interface.
The target audience of the visualization are the college students. When they start their
academic life, the amount of emails received increases. Then, the main contribution of this
work is to develop an application that helps college students acquiring habits in emails
management and improving the way they search for an email, a contact or a folder.
The objectives of this study are acquiring knowledge about different ways of email
visualization, studying the email usage by college students, in order to develop a visualization
that meets their needs. Throughout the application development, do usability testing with
college students.
Initially, college students and ―overloaded users‖ were interviewed in order to identify
their needs and the differences, among the two groups of users, in the use of the email.
Then, were created low fidelity prototypes of the application. Before reaching the final idea,
other ideas, which emerged first, were also drawn. After the first stage of application design,
usability tests were performed with college students. In these tests, some problems were
identified. To minimize these problems, some interfaces were redesigned. Usability tests
were again applied to the new interface. The results of these tests were quite positive,
indicating that the changes were well drawn.
The feedback obtained from users was very positive.
At the end, were developed some medium fidelity prototypes, which simulate the actual
operation of certain features of the application.
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Resumo

O email tornou-se ao longo dos anos um meio de comunicação muito difundido. Graças a esta
difusão, hoje em dia, muitas pessoas têm uma ou mais contas de e-mail. Com o aumento do
uso do email, o número de e-mails recebidos é cada vez maior e dado que uma característica
do email é a persistência (emails permanecem nas contas das pessoas por muito tempo), a
dificuldade

para

encontrar

uma

determinada

informação

aumenta.

Nos últimos anos, várias características foram sendo adicionados aos sistemas de e-mail, mas
a visualização dos sistemas de e-mail não sofreram muitas mudanças. Exemplos de sistemas
de e-mail são o Microsoft Outlook, Mozilla Thunderbird, Gmail, entre outros. Existem algumas
visualizações de sistemas de e-mails, mas não têm o mesmo fim que um sistema de e-mail.
Estas visualizações permitem detectar padrões na utilização de email, como por exemplo,
relações entre pessoas, tempos entre respostas, as palavras chave nos emails, entre outras.
Os tipos de visualizações que mais inspiraram para o desenvolvimento deste projecto foram
visualizações baseadas em metáforas reais. Através de metáforas os utilizadores podem
perceber melhor o conceito e ter uma utilização mais agradável da aplicação.
Inicialmente o objectivo era desenvolver uma visualização de email que ajudasse o
utilizador a encontrar um email ou que detectasse padrões entre emails. Mas durante o
estudo de diferentes visualizações de emails, surgiu a ideia de criar um protótipo de uma
aplicação de email que juntasse grande parte dos objectivos iniciais. Uma particularidade do
protótipo é a visualização do sistema de email que tem uma abordagem diferente da
interface.
O público alvo da visualização desenvolvida são os estudantes, pois quando eles iniciam a
sua vida académica a quantidade de emails recebidos aumenta. Então, a principal
contribuição do trabalho é desenvolver uma aplicação que ajude os estudantes a criarem
hábitos na organização de email e a melhorar a pesquisa, de emails, contactos ou pastas.
Os objectivos deste trabalho são a aquisição de conhecimento sobre diferentes formas de
visualização de email, o estudo da utilização do email por parte dos estudantes de modo a ser
desenvolvida uma visualização que vá de encontro às suas necessidades. Ao longo do
desenvolvimento da aplicação ir realizando testes de usabilidade com os estudantes.
Inicialmente, estudantes e utilizadores com enormes quantidades de email recebidas,
foram entrevistados de modo a identificar as suas necessidades e diferenças na utilização do
email entre os dois grupos de utilizadores. Depois a aplicação foi desenhada em protótipos de
baixo nível. Antes de se chegar à ideia final, outras ideias, que surgiram primeiro também
foram desenhadas. Após uma primeira fase de desenho da aplicação, foram realizados testes
de usabilidade da mesma com estudantes. Nestes testes, foram identificados alguns
problemas. De modo a puder colmatar esses problemas, algumas interfaces foram
redesenhadas. Testes de usabilidade foram de novo aplicados à nova interface. Os resultados
desses testes foram bastante positivos, o que indica que as alterações foram bem desenhadas.
O feedback obtido pelos utilizadores foi bastante positivo.
No final foram desenvolvidos alguns protótipos de média fidelidade, que permitem simular
o real funcionamento de algumas funcionalidades da aplicação.
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Chapter 1
Introduction
Nowadays most people have one or more email accounts, for work, personal or school
purposes. With the increasing use of the email as a mean of information exchange, the
difficulty in finding and obtaining particular information is becoming increasingly larger.
There are several examples of platforms which facilitate the distinction between emails by
using tags (as Gmail (Google)), but sometimes this is not enough. For example, an email can
belong to two categories, ‗work‘ and ‗university‘, which will result in account size overload,
since, in this case, information will be replicated.
An efficient information search for users who constantly appeal to their email account is
very important. In the last year, a growing number of studies were focused on email
visualization (EmailViz) and several applications have been implemented (Horn, 2007)
(Wilkens, Mail Garden, 2008).
EmailViz should not be confused with the visualization of a specific email (e.g., when a
user accesses the mailbox of a given email platform and wants to see a specific email
message) or even with the layout of an email application. Instead, EmailViz is a graphical way
to view information of an email. There are several different variables which can be taken into
account in an EmailViz study, such as the peers involved in the thread of an email, those who
sent email, the time between replies to an emails, the keywords of a specific email, etc.
The analysis and visualization of this information allows people, which regularly use their
email account, to filter and easily find a particular email, because it is based on context.
The main focus of this dissertation is to analyze the existing EmailViz systems. After have
the sufficient knowledge in the EmailViz area, is necessary understand the user‘s needs, to
propose a new application of an email system. During the development of the prototype,
realize usability tests with the users, in order to have a usable application.
In Attachment D, the article submitted in Interacção 2010 in Aveiro is presented.

1.1 - Domain

1

EmailViz is closely related to Information Visualization (InfoVis). There are many areas where
InfoVis can be applied. In the context of email, as noted above, it can be applied to visualize
the users involved in a thread, who sent the email and to whom it was sent, to view the time
between emails, the period during which the user received more emails, the number of
emails per category, among other uses.
This dissertation will be mostly focused on the development of new email visualization
application. This visualization is to improve the management of the emails, read and unread,
and the search of an object which belongs to an email application (contact, folder or email).

1.2 - Motivation

Email has become a popular tool over time, as well as a pervasive and successful
collaboration tool. It facilitates communication between people who are at different places in
the world, needing only one point of Internet access and a device to access e-mail. Regarding
collaboration, though it was not the main purpose of its creation, it allows communication
to/from groups, such as an organization, using this medium to streamline processes, between
other things (Whittaker & Sidner, 1996).
Moreover, email can be seen as a victim of its own success, because with its growth, new
applications have been added, leading users to use it, sometimes, in a way for which it wasn‘t
conceived, and with its high use, the excess of information received, and often unwanted,
contributes to difficulties in filtering the information received (IBM).
The challenge of this project, which can be translated in the main motivation, consists in
the proposal of a new application of EmailViz. The propose application will provide the users
a new way of interaction with the email and even facilitate their understanding. The
application will help the users to organize their email, to improve the way they search for an
email and to manage unread email.

1.3 - Contribution

With the increasing use, many emails are being saved, due to their importance or simply for
being read later. This leads to an overload of emails, which turns the task of finding
information difficult.
The main contribution of this work is to study existing email platforms, but especially to
study ways of InfoVis and add-ons that can be applied to email, allowing an easy EmailViz.
The user‘s opinion will also be considered, in order to understand where they feel the
biggest difficulties, when visualizing an email and their possible suggestions.
After understanding the user needs and have the sufficient knowledge in the EmailVis,
propose a prototype of an email application with a different approach to the user interface.

2

With this application, helps users to acquire habits in email (read and unread emails)
management and to improve the way they look for an email. To do that, develop an
enjoyable and usable email application.

1.4 - Project Context

The project will be developed at Fraunhofer AICOS (Assistive Information and Communication
Solutions) in Porto, Portugal.
Fraunhofer is a German research organization with many research institutes focusing on
different fields of applied science, such as health, safety, energy, communication,
environment and mobility.
The purpose of AICOS is to democratize access to Information and Communication
Technology (ICT) through the development of assistive solutions applied R & D, commercially
successful and market oriented (FhP).
The main target of the project is the set of users that frequently use and need to search
emails in their email accounts.

1.5 - Report Organization

This master thesis is divided in six chapters.
First of all there is a description of the problem‘s context and explanation of the main
goal of this project.
The second chapter is a theoretical overview that covers some information about email
and explains some concepts about users, InfoVis and interaction. In this chapter emails
platforms, EmailViz studies and email add-ons are also presented.
In the chapter three is explained the methods used during the thesis development.
The chapter four presents the data collected near the users by the author. Those data will
be considered by the author in the development of the prototype.
In the chapter five, the prototypes are described. The results of the evaluations made are
also presented.
The final chapter presents the conclusions of the work done and the future work.

3
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Chapter 2
The Role of Human-Computer
Interaction in Email Applications

This chapter is an introduction to the subject, highlighting the main aspects that surround it.
First, we will present a brief history of the evolution of the email focusing on its
increasing importance over the years.
Then, certain aspects related to InfoVis will be described, in order to understand the
importance of this subject for users. In this section will be given emphasis to existing projects
related to the theme of this dissertation. It will address different types of InfoVis, whether or
not related to email, existents add-ons to email platforms and email platforms.
Finally, it will be analyzed how some cognitive function of the users, such as perception
and memory, may affect the InfoVis approaches.

2.1 - Email

Email is a method that allows exchange of messages through electronic communication
systems. It can be used in Internet-based systems, with SMTP (Simple Mail Transfer Protocol)
as its base protocol, and in systems such as intranet, which are based on proprietary
protocols, used within a company, for example.

2.1.1 - Email History
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Email came first to the Internet, being a crucial tool for their creation. The first system of
exchange of messages appears in 1965 and only allowed exchange of messages between
computers that were of mainframe type. It is possible that, in 1966, the system AUTODIN
(Automatic Digital Network) was the first to allow the transfer of electronic messages
between different computers, although the system SAGE (Semi Automatic Ground
Environment) possesses the same functionality before (Vleck, 2001) (Tomlinson).
The computers network ARPANET (Advanced Research Projects Agency Network) created
in 1969, played an important role in the evolution of email, since it allowed the transfer of
electronic messages between systems located in the same network (Hauben). In 1971,
programmer Ray Tomlinson introduced the use of the ‗@‘ signal as the separator between
user name and machine in the email address (Crocker).

2.1.2 - The Importance of Email

Over the recent past, people have been changing their ways of communication, and email is
not an exception. Nowadays, face-to-face communication is not always chosen. Instead,
communication can be accomplished by phone, fixed or mobile, fax or any other mode of
communication using computers.
Email has become very popular thanks to its easiness to break geographical barriers,
because it is only necessary to have a computer or a device with internet access and access to
an email client in order to send a message to anyone in the world. Besides being a mean of
information exchange between people, the use of email it‘s also a factor of productivity in
companies and organizations, since it allows streamline processes, democratizing access to
information and decreasing costs (Whittaker & Sidner, 1996).
Due to its development and close relation to networks, it allows sending messages to
more than one user. Versatility is a quality which can also be appointed to email, since users
can use it in tasks for which it was not projected to perform, such as task management,
personal archive and file transfer.

2.2 - Information Visualization

To visualize a set of data it is necessary to build an image from it, in order to elucidate the
nature of the data and deriving insight. The challenge in the visualization is to represent the
information through a visual metaphor that allows user understand, realize and find the same
in a clear way.

2.2.1 - Information Visualization
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Visualization as a sub-field of science, statistics, and graphics has only been recognized as its
own entity since the mid-to late-80s. The depth of the seminal work is in line with that of a
young field, but finds its strength in background drawn from years of statistics and graphic
design (Fry, 2004).
Information Visualization (also called InfoVis) exploits graphics to help people
comprehend and interpret data and helps in forming mental models of the data and obtain a
better understanding of specific features of the data (Robertson, Card, & Mackinlay, 1993)
(Gershon & Page, 2001).
“Information visualization, sometimes called InfoVis, is a special kind of visualization.
Visualization is a part of computer graphics, which is in turn a subset of computer science.
Visualization is defined as follows [Card et al., 1998]: Visualization is the use of interactive
visual representations of data to amplify cognition. This means that the data is transformed
into an image, it is mapped to screen space. The image can be changed by users as they
proceed working with it. This interaction is important as it allows for constant redefinition
of

goals

when

new

insight

into

the

data

has

been

gained.

Visualization makes use of what is called external cognition [Card et al., 1998]. External
resources are used for thinking. People are relieved from having to imagine everything.
Instead they can just look at an image. This is only possible because human vision has a very
large

bandwidth,

the

largest

of

all

senses

[Card

et

al.,

1998].

Information visualization is visualization of abstract data. This is data that has no inherent
mapping to space. Examples for abstract data are the results of a survey or a database of the
staff

of

a

company

containing

names,

addresses,

salary

and

other

attributes.

Information visualization should be seen in contrast to scientific visualization, which deals
with physically-based data. This kind of data is defined in reference to space coordinates,
which makes it relatively easy to visualize in an intuitive way. The space coordinates in the
dataset are mapped to screen coordinates. Examples are geographic data and computer
tomography

data

of

a

body.

Visualization of abstract data is not straightforward. One has to find a good way to map data
values to screen space. It makes a difference whether the data is structured or unstructured.
Examples for structured data are networks, software, and algorithms. This kind of data does
not play a role in this thesis, only unstructured data is used here.” (Voigt, 2002)

2.2.2 - Interaction

Interaction is particularly important in InfoVis: for exploration, analysis, and presentation of
data. Interaction allows the user to implicitly form mental models of the correlations and
relationships in the data, through recognition of patterns, marking or focusing in on those
patterns, forming mental hypotheses and testing them, and so on (Kosara, Hauser, & Gresh,
2003).
―Interaction between human and computer is at the heart of modern information
visualization and for a single overriding reason: the enormous benefit that can accrue from
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being able to change one's view of a corpus of data. Usually that corpus is so large that no
single all-inclusive view is likely to lead to insight. Those who wish to acquire insight must
explore, interactively, subsets of that corpus to find their way towards the view that
triggers an 'a ha!' experience.” (Spence, 2007)

2.2.2.1 - Interaction Design
Interaction design (IxD) is a professional discipline that illuminates the relationship between
people and the interactive products they use. While interaction design has a firm foundation
in the theory, practice, and methodology of traditional design, its focus is on defining the
complex dialogues that occur between people and interactive devices of many types — from
computers to mobile communications devices to appliances (Preece, Rogers, & Sharp, 2002).
Interaction design is grounded in an understanding of the real user, their goals, tasks,
experiences, needs, and wants, to create useful and usable products and services (Moggridge,
Designing Interactions, 2007).
As technologies are often overly complex for their intended target audience, interaction
design aims to minimize the learning curve and to increase accuracy and efficiency of a task
without diminishing usefulness. The objective is to reduce frustration and increase user
productivity and satisfaction.
Interaction design attempts to improve the usability and experience of the product, by
first researching and understanding certain users' needs and then designing to meet and
exceed them.

Figure 1 - Interaction design process (Ferreira, 2009)

2.2.3 - Human-Computer Interaction

InfoVis is a branch of Human-Computer Interaction (HCI) field with origins in late '80.
Human-Computer Interaction is the study of how people work with computers and how
computers can be designed to help people effectively use them (Dix, Finlay, & Abowd, 2004).
HCI is a scientific and applied field where the focus is on how people use computers and how
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computers can be designed to help people use them more effectively. The subject is studied
from a wide variety of perspectives from many diverse areas, including (among others):
computer science, psychology, ergonomics, information sciences, graphic design and
sociology.
A basic goal of HCI is to improve the interactions between users and computers by making
computers more usable and receptive to the user's needs. Specifically, HCI is concerned with:


Methodologies and processes for designing interfaces



Methods for implementing interfaces



Techniques for evaluating and comparing interfaces



Developing new interfaces and interaction techniques



Developing descriptive and predictive models and theories of interaction



A long term goal of HCI is to design systems that minimize the barrier between
the human's cognitive model of what they want to accomplish and the computer's
understanding of the user's task (Dix, Finlay, & Abowd, 2004).

2.2.4 - Information Visualization Studies

In this section more emphasis to existing projects related to information visualization will be
given.
It will address different ways of InfoVis, whether or not related to email, existent add-ons
to email platforms and email platforms.
Other visualizations can be seen in attachment A.

2.2.4.1 - Information Visualization Related to Email
Email Visualization
It is a work done by Jamin Hegeman (Hegeman) where the user can visualize sent and
received emails (including spam).
The emails that can be seen in figures 2 and 3 were taken from three accounts: personal,
work and school. Each blue circle represents an email. The blue lines represent the emails
received and the red the emails sent. The red circle is where the data, form each account,
are gathered.
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Figure 2 - Closeup email visualization (Hegeman)

Figure 3 - Closeup email visualization (Hegeman)

Anymails
Anymails (Horn, 2007), developed by Carolin Horn with the help of her advisor, Professor
Brian Lucid, is a visualization of received emails. They used a metaphor based on microbes.
As can be seen in figure 4, Anymails is composed by six categories: family and friends,
school, job, e-commerce, unclassified and spam. Each category is represented by different
species, each one corresponding to a color.

Figure 4 - Anymails categories (Horn, 2007)

In figure 5, the different species for each category as well as their different status can be
observed. If a given email is unread and recent, the animal representing it will be big and
hairy. Otherwise, the latter will be small, hairy and presenting a slightly lighter color. If the
email has been read, the microbe representing it will show less hair, and, if it has been

10

replied to, it will not present any hair at all. The size of the microbe representation in these
last two cases is the same as in the unread case.

Figure 5 - Anymails status (Horn, 2007)

The application (figure 6) defines the animals‘ speed according to the conditions of the
email they represent. An animal that represents an unread email moves quickly, those
representing a read email move slower while an email which has been replied to practically
does not move. Only the emails associated to a certain period of time are visualized, a
parameter which can be easily defined by the user.

Figure 6 - Anymails visualization (Horn, 2007)

This type of information display allows the user to visualize the amount of received emails
within a given period of time, the received spam messages, to distinguish certain periods of
his life depending on the amount of received emails associated with a certain species, among
others.
Anymails allows filtering of emails by species and by status (figure 7), for example, it is
possible to see all the emails belonging to the school category or simply those which have
been read.
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Figure 7 - Anymails filter (Horn, 2007)

When selecting an animal (figure 8), it is possible to visualize some information related to
it. The animals, which have topics related, move closer to him. The other animals, which
topics are not related, move away. The user defines the emails that are related, by sender,
species, status or period they were sent. It can also order the group line by status, age, size,
person or species. Grouping the animals provides the user with an easy method to read and
filter his emails.

Figure 8 - Anymails group on rollover (Horn, 2007)

Another possible away of grouping emails is the continuous mode, in which the animals
move in strings, which are defined by the user. When the emails are grouped it is possible to
extend some information, such as, if an email is read or not (figure 9).

Figure 9 - Anymails group continuously (Horn, 2007)
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Mail Garden
Mail Garden (Wilkens, Mail Garden, 2008) was created in 2008 in Visualizar, Medialab Prado
institution. It was suggested by Kjen Wilkens, designed and programmed by Damian Stewart
(New Zeland/Portugal), Jenny Cahier (Sweden), and Marcela Machuca (Mexico/United
Kingdom).
Mail Garden (Figure 10) visualizes the contents of an email mailbox on a computer as a
forest of trees (Wilkens, Mail Garden, 2008). Each tree in this forest represents an email, with
the height of the trees reflecting the length of the mail. Moving your mouse over a tree shows
some details about the email. Unfortunately, this is the only information available.

Figure 10 - Mail garden visualization (Wilkens, Mail Garden, 2008)

2.2.4.2 - Information Visualization Non Related to Email

Jellyfish
Jellyfish (Horn, 2007) (figure 11) was developed by Carolin Horn with the help of her advisor,
Professor Brian Lucid and Florian Jenett, is a visualization of the hierarchical and semantic
structure of an art encyclopedia.
The encyclopedia is divided into six main categories: visual arts, design arts, performing
arts, literature, film and music. Six colorful jellyfish represent each category, which is
composed of subcategories, each represented by a jellyfish with the color of the category to
which it belongs.
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Figure 11 - Jellyfish visualization (Horn, 2007)

All jellyfish swim freely while the application is running. When the user clicks on a
jellyfish, the others belonging to the same category move to a closer position while those
which do not belong move away. For example, when the user clicks on the ‗Arquitecture’
jellysfish (highlighted in gray in figure 12), all jellyfishes that belongs to ‗Design Arts’
category swim next to it.

Figure 12 - Jellyfish group (Horn, 2007)

Each jellyfish is surrounded by dots representing artists related to its subcategory. By
selecting an artist, the user can visualize information about him, as well as connections to
others artists. The user can also consult the work of that particular artist, since they emerge
inside the jellyfish representative of the subcategory. If a particular work is selected,
connections to other work present on different categories are also shown.
As it can see in the figure 13, when the artist Michael Thonet, which belongs to
‗furniture’ subcategory, is selected, the connection to the architect Le Corbusier ( famous for
using furniture in his buildings) appears and a new circle grows around the jellyfish which
contains the work information.
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Figure 13 - Jellyfish artists (Horn, 2007)

In figure 14, ‗chair no.14‘ is selected, triggering the emergence of a text with information
related to it and a connection to another art work.

Figure 14 - Jellyfish works (Horn, 2007)

It is possible increase or decrease a jellyfish, allowing the presentation of more or less
information.
RAMA – Relationship International Artists
RAMA (Sarmento, Gouyon, Costa, & Oliveira) (figure 15) is a prototype of a Web application
that brings together different features of artists drawn from Last.fm 's API. It emphasizes the
commonalities as well as the main differences among the artists. It allows the users to
interact

with

the

graphs,

for

example,

to

RAMA provides two simultaneous layers of information:


a graph built from artist similarity data



overlaid labels containing user-defined tags
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remove

or

expand

artists).

Figure 15 - Rama visualization (Sarmento, Gouyon, Costa, & Oliveira)

Natural Icons: Natural metaphors for InfoVis
The following two examples, Folder and Document Icons, were performed by Carolin Horn
(Horn, 2007) with the help of her advisor, Professor Jan Kubasiewicz. It uses natural
methaphors to represent folders and documents existents in workplace.
Folder Icon
The figure 16 shows the possible status of a folder, which is represented by a tree.
From this image we can see the age of folder. If it has been created recently, it is green
(as in Spring), or else, according to the age, it will lose the leaves (remember the Fall and
Winter). Concerning the amount of files contained in the folder, the more documents it has,
higher the tree becomes.
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Figure 16 - Different status of a folder (Horn, 2007)

Document Icon
Through the figure 17, we can see the status of a document, which is represented by a leaf.

Figure 17 - Different status of a document (Horn, 2007)

As in folders, the more green is the leaf and larger, the younger and bigger is the
document.
BumpTop
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BumpTop (figure 18) is a 3D desktop environment supporting normal behavior of a real-world
desk (Lifehacker). It was created at the University of Toronto as Anand Agarawala‘s masters
thesis. Users can sort, stack, and search items on their virtual desk. Photos and documents
can be pinned to the walls of user‘s virtual workspace or grouped together in piles. As
BumpTop is integrated with the API of popular social media sites uploading files is as easy and
tossing the stack of them onto the icon for that social network.

Figure 18 - BumpTop visualization

The BumpTop was acquired by Google and is no longer available for sale neither for free
download (The Bumps). The BumpTop was presented in TedTalks (Agarawala, 2007).

2.2.5 - Email Platform

ReMail (IBM) will be described in this section. This email platform was chosen because it has
different ways of email visualization. This platform also can visualize other platforms
messages, distinguishing those messages from the user emails.
ReMail – Reinventing Email
Remail (IBM) is a prototype email client created by IBM to solve problems of email
overload. It

contains

features

such

as

email,

calendar

and

chat.

The most notable feature is the introduction of list separators (figure 19), i.e., as in
traditional mailboxes, they are divided by the column headers. Besides these, there are tabs
to divide information, for example, by date.
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Figure 19 - Emails separated by date (IBM)

Users can categorize their messages by giving them different colors, depending on
relevance (figure 20).

Figure 20 - Emails categorized by colors (IBM)

ReMail allows seeing the threads of messages in two different ways. One separate
messages as if they were different messages. The other shows the messages together, i.e.,
show

only

one

message

with

all

together

(figure

21).

When user chooses to view separate messages, if the selected message is part of a thread, all
the others that are part of the same thread are highlighted.

Figure 21 - Emails that are part of a thread highlighted (IBM)
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If we choose to view all the threads of a message as a single one, this shows the summary
of the most recent message received.
In both cases, the user can switch between messages of a thread through a thread map
that appears in the preview pane (figure 22).

Figure 22 - Thread map (IBM)

Hovering the counter threads, a pop-up window appears with the contents of each
message in the thread and who sent it (figure 23).

Figure 23 - Pop-up with the content from an email (IBM)

ReMail has a system of collections to divide the emails in folders (figure 24). Users can set
their rules to remove messages from the mailbox or from collections. They can also move
messages from the inbox to users 'in-sight' and 'out-sight‘ collections. Messages that are in the
collections

'out-sight'

can

only

be

viewed

within

their

respective

folders.

A message can be part of different collections and a user can sort the collections in the order
he want, as well as their priorities.

Figure 24 - Email collections (IBM)

ReMail allows to receive messages from different protocols, and the users can add any
information of interest in one place. Destinations include blogs, RSS feeds, wikis, among
others (figure 25).
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Figure 25 - Different protocols (IBM)

Icons are used to facilitate the distinction of messages originating from users of other
sources (figure 26).

Figure 26 - Icons representative of protocols (IBM)

The calendar (figure 27) enables the user to drag the messages into it. When a message is
added to a calendar, a reminder or an event defined by the user is associated to it.
Remail has different viewing modes in order to help users to see the connections between
messages and people that would otherwise be invisible.

Figure 27 - Calendar (IBM)

Thread Arcs (figure 28) shows the sequence of messages of the thread. The selected
message and its arches for parents and children are highlighted in blue, unread messages
have a black border and sent by the user are hollow circles. As in ThreadVis, the
chronological order is from left to right, i.e., from the oldest to the most current.
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Figure 28 - Thread Arcs (IBM)

Correspondent Map (figure 29) groups messages into collections by senders, as these are
grouped by their areas. In an area people are sorted by the number of messages sent, the
sending more are placed first. The color of the rectangles indicates the age of most recent
message

from

the

sender.

Messages that require a response aren‘t highlighted.

Figure 29 - Correspondence Map (IBM)

Message Map (figure 30) uses icons to represent messages in a folder of a user. Each case
involves a message, and the boxes are shown in reverse chronological order. A selected
message is highlighted in blue, and those involved in the thread with a light blue. Message
Map allows the user search by filtering for different aspects such as send, unread, among
others.
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Figure 30 - Remail message map (IBM)

2.2.6 - Email Add-ons

NEO
NEO (NeoPro) is an add-on for Microsoft Outlook (Microsoft, 2010) that provides the users with
a greater freedom in viewing emails.
It allows the visualization of the emails categorized by correspondent (figure 31),
category (figure 32), date (figure 33) and attachments (figure 34).

Figure 31 - Emails categorized by correspondent (NeoPro)
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Figure 33 - Emails categorized by category (NeoPro)

Figure 32 - Emails categorized by date (NeoPro)

2.2.6.1 -

Figure 34 - Emails categorized by attachment (NeoPro)

The highest priority messages are separated from the lowest and it contains a search
engine that allows the search by different categories (figure 35).
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Figure 35 - Priority emails (NeoPro)

The user can uses the Neo search engine (figure 36).

Figure 36 - Emails search (NeoPro)

NEO is just an interface that works on top of Outlook, which continues to receive the
emails. NEO will attach a copy.
ThreadVis
ThreadVis (Hubmann-Haidvogel, 2008) is an add-on for Mozilla Thunderbird (Mozilla). The
messages in the thread are displayed horizontally and arranged chronologically from left to
right.
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Usually the selected message has a different color or a circle around a node
representative of the same.
When the user sends message and the recipient replies, the message sent by the user is
represented with a not filled circle. The answers received from the other user are
represented with a filled circle, as can be seen in figure 37).

Figure 37 - Messages sent and answers (HubmannHaidvogel, 2008)

If the message thread involves more than two users, different colors are used (figure
38).

Figure 38 - Messages involves more than two users
(Hubmann-Haidvogel, 2008)

The time between each message can be visualized in two different ways. One that just
highlights the gap among messages. The larger the space among messages, the longer the
time between them (figure 39). The other possibility indicates the time in hour, minutes or
seconds among messages (figure 40).

Figure 39 - Time between messages without time indication
(Hubmann-Haidvogel, 2008)

Figure 40 - Time between messages with time indication
(Hubmann-Haidvogel, 2008)

The user can visualize the ThreadVis add-on in the header of the message (figure 41).
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Figure 41 - ThreadVis in a message (Hubmann-Haidvogel,
2008)

2.3 - Users

InfoVis is very important to facilitate user‘s lives in finding and understanding information.
So, the user is necessarily a very important element in the interaction and design of InfoVis.
To design better interfaces is necessary to understand the user, his memory, perception and
thought. In this section we will briefly approach, some characteristics of the human cognitive
psychology.

2.3.1 - Perception

Perception is the brain function that assigns meaning to sensory stimuli, from the history of
past experiences (James, 1890). It‘s through the perception that a person can assign a
meaning to his environment, because he acquires, interprets, selects and organizes the
information obtained by the senses.
―Perception is our "window to the world" that enables us to experience what is "out
there" in our environment. Thus, perception is the first step in the process that eventually
results in all of our cognitions. Paying attention, forming and recalling memories, using
language, and reasoning and solving problems all depend--right at the beginning--on
perception. Without perception, these processes would be absent or greatly degraded.
Therefore it is accurate to say that perception is the gateway to cognition.” (Goldstein,
2005)
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There are several types of perception:


visual perception



auditory perception



olfactory perception



taste perception



tactile perception



time perception



spatial perception



proprioception

In this section we will only approach visual perception, because it‘s related with
InfoVis.

2.3.1.1 - Visual Perception
The vision is the perception of light rays by the visual system. Visual perception is the
vision end product, which is the ability to detect light and interpret the effects of light
stimulation (James, 1890).
Types of visual perception:


Shape perception



Faces and associated emotions perception



Spatial relations, that involves deep, orientation and movement



Color perception



Light intensity perception

2.3.1.2 - Attention
Attention is the cognitive process that allows focus on something specific in the surrounding
environment, ignoring the rest. It also can be defined as the allocation of processing
resources.
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―Everyone knows what attention is. It is the taking possession by the mind, in clear and
vivid form, of one out of what seem several simultaneously possible objects or trains of
thought. Focalization, concentration, of consciousness are of its essence. It implies
withdrawal from some things in order to deal effectively with others, and is a condition
which has a real opposite in the confused, dazed, scatterbrained state which in French is
called distraction, and Zerstreutheit in German‖ (James, 1890)
It‘s very important in many areas, for example, to ignore other visual, sound, among
other stimuli, passing around them.
There are two attention types:


Concentrated: only one stimulus is selected and processed



Divided: several stimuli are simultaneously selected and processed

2.3.1.3 - Pattern Recognition
Pattern recognition involves the identification of faces, objects, words, sounds, etc, referring
to the process of recognition of a set of stimuli.
Is very important to InfoVis, because there are often used metaphors involving shapes and
their recognition is a positive element in the perception of the meaning of information.

2.3.2 - Memory

Memory is the ability of an organism to acquire, store, retain and recall information.
Neuroscientists distinguish declarative memory of non-declarative memory. Declarative
memory stores the knowledge that something happened, something that can be declared
(facts, names, events…) and is more easily acquired, but also quickly forgotten. Nondeclarative or procedural memory stores how this happen, includes motor procedures (such as
drawing, running…).
Memory, according to several scholars, is the basis of knowledge. As such, should be
worked and stimulated. It‘s through her that we gave mean to every day experiences and
accumulated for use during life (James, 1890).
There are several types of memory:


Declarative memory: is the ability to verbalize a fact and can be divided into:
o

Immediate memory: has duration between fractions and few seconds. The
retained facts, after are completely forgotten.

o

Short-term memory: has duration of some seconds or minutes. Allows
remember events that happened recently.
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o

Long-term memory: has duration of days, months or years. Allows keep
the facts that are rarely forgotten.



Procedural memory: is the ability to retain information which can‘t be verbalized,
such as cycling.
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Chapter 3
Methodology
During the project, it was used different methodologies. Those methodologies are presented
in this chapter.

3.1 - User-Centered Design

In the 1980s was originated the term ‗user-centered design‘ in Donald Norman‘s research
laboratory at the University of California San Diego (UCSD). UCS became widely used after the
publication of a co-authored book entitled: User-Centered System Design: New Perspectives
on Human-Computer Interaction (Norman & Draper, User Centered System Design; New
Perspectives on Human-Computer Interaction, 1986). UCD is an approach to design that focus
on the people who will use the product through the planning, design and development of a
product (Abras, Maloney-Krichmar, & Preece, 2004).
The users are involved, one way or another, in the different ways in UCD. For example,
some types of UCD consult users about their needs and involve them at specific times during
the design process; typically during requirements gathering and usability testing. There are
other UCD methods in which users have deep impacts on the design by being involved as
partners with designers throughout the design process (Abras, Maloney-Krichmar, & Preece,
2004).
Norman offers four basic suggestions on how a design should be that places the user at
the center of the design:


Make it easy to determine what actions are possible at any moment.



Make things visible, including the conceptual model of the system, the alternative
actions, and the results of actions.
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Make it easy to evaluate the current state of the system.



Follow natural mappings between intentions and the required actions; between
actions and the resulting effect; and between the information that is visible and
the interpretation of the system state (Norman, The Psychology Of Everyday
Things, 1988).

The need to involve actual users, often in the environment in which they would use the
product being designed, was a natural evolution in the field of UCD. The users‘ involvement
lead to more effective, efficient and safer products and contributed to the acceptance and
success of products, so they became a central part of the development process (Preece,
Rogers, & Sharp, 2002).
There is an international standard that is the basis for many UCD methodologies (Usability
Professionals' Association). This standard (ISO 13407: Human-centered design process) defines
a general process for including human-centered activities throughout a development lifecycle, but does not specify exact methods (UPA).

Figure 42 - UCD model (UPA)

In this model, once the need to use a human centered design process has been identified,
four activities form the main cycle of work (UPA):
1. Specify the context of use
Identify the people who will use the product, what they will use it for, and under
what conditions they will use it.
2. Specify requirements
Identify any business requirements or user goals that must be met for the product
to be successful.
3. Create design solutions
This part of the process may be done in stages, building from a rough concept to a
complete design.
4. Evaluate designs
The most important part of this process is that evaluation (ideally through
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usability testing with actual users), is as integral as quality testing is to good
software development.
The process ends once the requirements are met.
The next table suggests ways to involve users in the design and development of a
product/artifact (Preece, Rogers, & Sharp, 2002).
Technique

Purpose

Stage of the Design
Cycle

Background Interviews and

Collecting data related to

At the beginning of the

Questionnaires

the needs and expectations

design Project

of users; evaluation of design
alternatives, prototypes and
the final artifact
Sequence of work interviews

Collecting data related to

and questionnaires

the sequence of work to b

Early in the design cycle

performed with the artifact
Focus groups

Include a wide range of

Early in the design cycle

stakeholders to discuss issues
and requirements
On-site observation

Collecting information

Early in the design cycle

concerning the environment
in which the artifact will be
used
Role Playing, walkthroughs,

Evaluation of alternative

Early and mid-point in

and Simulations

designs and gaining

thedesign cycle

additional information about
user needs and expectations;
prototype evaluate
Usability testing

Collecting quantities data

Final stage of the design

related to measurable

cycle

usability criteria
Interviews and

Collecting qualitative data

Final stage of the design

questionnaires

related to user satisfaction

cycle

with the artifact
Table 1 - UCD techniques

In this work it will be used background interviews, usability testing and final
questionnaires.

3.2 - User Research and Data Collection
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There are many methods of collecting information (Thames Valley University) (McNamara). In
this project, interviews and surveys will be used to allow the facilitator to gather information
about the use of email from some users. The chapter 4, User Research and Data Collection
and the attachment B contain the description of the interviews results. Surveys will also be
used in the usability testing phase to allow the facilitator to assess the usability of the
application. The results can be seen in chapter 5 (Prototyping and Evaluation) in the sections
Evaluation of Low-Fidelity Prototype (5.3) and Redesign Evaluation (5.5), as well in the
Attachment C.

3.2.1 - Interviews

Interviews are (more or less) structured conversations with the target users (Unger &
Chandler, 2009). This technique helps to understand the participant‘s preferences and
attitudes. Interviews can be divided into three main types: structured, semi-structured and
unstructured (Keegan). In structured interviews, the interviewer has a predefined set of
questions and respects them through the interview. Semi-structured or opened interviews,
however allow the interviewer to deepen some interesting points of the conversation.
Unstructured interviews do not have a predefined script. Interviews are good to gain deep
knowledge about an audience; however, strong statements about all users should be done
carefully.
The number of persons to interview is approximately 6 (Berndtsson, 1999) (Weinberg
& Stephen, 2002).
Focus groups involve bringing together a variety of people within a target audience
and facilitating a discussion between them (Unger & Chandler, 2009). Focus groups enable the
identification of a variety of user stories while developing an understanding of relevant
differences in the experiences of users. This confrontation can generate ideas and the
understanding of multiple points of view.

3.2.2 - Questionnaires

Questionnaires involve the collection of well-defined questions that can be distributed to a
large audience. They are well suited to provide quantitative knowledge about the habits and
attitudes of a large audience (Unger & Chandler, 2009).
The major advantages of questionnaires are that they facilitate large amounts of data to
be gathered with relatively little effort, supporting broad generalization of results. Also a
high level of control regarding sample subjects makes reduction of bias possible thus
increasing validity. However, questionnaires suffer from providing only snapshots of studied
phenomena and rely highly on the subjective views of respondents (Kjeldskov & Graham,
2003).
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3.3 - Prototyping

"Prototypes" are representations of a design of the final product. They are created to inform
both design process and design decisions. They range from sketches and different kind of
models at various levels (aspects, behaviors and language) to explore the design and its
context. As such, prototyping is a key activity within the design of interactive systems
(Buchenau & Suri, 2000).
Prototyping is about testing the expected behavior of any aspect of the design. We can
create a prototype to represents an idea. Alternatively, we can test any uncertainty and
come up with the simplest and quickest form of prototype. This will allow us to examine it
and decide if we move forward with that aspect of the idea, or we try another approach.
(Moggridge, 2007).
To achieve the final prototype, it can be changed many times, regarding the better
understanding of the user interface design by the users (Scotland, 2009). The final prototype
is likely to include realistic interactions, which can be tested for evaluation and approval.
The prototypes can have different fidelities. The fidelity of a prototype refers to how
closely the mockup represents the actual finished product. The more it looks to the final
product , the higher the fidelity. The more it can be distinguished from a final product, the
lower the fidelity (Nielsen, The Usability Engineering Life Cycle, 1992).

3.3.1 - Low-Fidelity Prototype

Low-fidelity prototyping helps us applying Fudd‘s first law of creativity: ―To get a good idea,
get lots of ideas‖ (Rettig, 1994).
Low-fidelity prototypes are developed to express concepts, design alternatives and screen
layouts (Rudd, Stern, & Isensee, 1996). So, they demonstrate the general look and perhaps
the feel of the interface. The mind-set for low-fidelity prototypes is that prototyping is rapid.
They prototypes can be constructed early in the development cycle with lower cost and help
in gathering requirements and in analysis phase of product development. Low-fidelity
prototypes are often used early in the design cycle to show general conceptual approaches
without much investment in development. They have very little functionality built in, users
can see what the product is supposed to do, but the prototype may not respond to user input.
A facilitator can demonstrate or test the prototype, because he knows the application
thoroughly. So, the user is dependent on the facilitator to see the simulation of the
application. However, low-fidelity prototypes are difficult to use when the number of panels
is large and users must perform a lot of navigation (Leone, Gillihan, & Rauch, 2000). The
facilitator can become overwhelmed trying to find the next correct panel while at the same
time updating panels when users start making choices and need to see the results. The
resulting slowdowns tend to interrupt both the users‘ and facilitator‘s train of thought,
leading to a higher frustration level and missed observations.
As they can be constructed with paper and pencil or simple storyboard tools (they are
known as ―paper prototypes‖ too), low-fidelity prototypes require little or no programming
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skill on the part of the designer. This type of prototype can be used to obtain feedback by the
potential users on how well the design meets their needs or which of several designs is most
on target. This feedback can be used to iterate further the low-fidelity prototype or as
requirements input for follow-on higher-fidelity prototype.
The paper prototypes developed can be seen in chapter 5 in the sections Initial Ideas
(5.1), Low-Fidelity Prototype (5.2) and Redesign (5.4).

3.3.2 - Medium-Fidelity Prototype

Medium-fidelity prototypes are usually software-based (on a computer screen instead of
printed paper) to simulate some but not all features of the interface. Medium fidelity
prototype is engaging for end users (Greenberg).
Medium-fidelity prototypes are still cheap and quick to build and modify, provides
sophisticated but limited scenario for end user to try and can test subtle design issues
(Greenberg) (consulting, 2007). This type of prototyping allows design and evaluates most
interactive aspects, including navigation, functionality, content, layout and terminology
(Engelberg & Seffah, 2002). Users can make use of a keyboard and mouse to use the
prototype, and larger scale prototypes are much easier to support.
However, medium-fidelity prototypes do not fully communicate the look and feel of the
final product (Engelberg & Seffah, 2002). Medium-fidelity prototypes have some limitations as
a specification document.
The medium-fidelity prototypes developed can be seen in chapter 5 (Prototyping and
Evaluation) in the section Medium-Fidelity Prototype (5.6).

3.4 - Evaluation

In the evaluation of the application will be used usability testing.
Usability of a computer system can be defined as the capacity of the system to allow
users to carry out their tasks safely, effectively, efficiently and enjoyably (Preece, Rogers, &
Sharp, 2002). Usability testing focuses on user needs, it uses empirical measurement, and
interactive design.
Usability testing aims to achieve the following five goals (Dumas & Redish, 199):


Improve the product‘s usability



Involve real users in the testing



The users do real tasks
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Enable testers to observe and record the actions of the participants



Enable testers analyze the data obtained and make changes accordingly

Usability testing refers to the evaluation of information systems that involves participants
who are representative of the target audience. These participants perform given tasks or
achieve a set of defined goals (Battleson, Booth, & Weintrop, 2001). For usability testing are
needed approximately 6 participants (Leavitt & Shneiderman, 2006). Nielsen (Nielsen, Jakob,
2006) says ―It takes only five users to uncover 80 percent of high-level usability problems‖.
The data that can be collected from a usability test is (Shneiderman, 1998):


Time for users to learn a specific function



Speed of task performance



Type and rate of errors by users



User retention of commands over time subjective user satisfaction

A usability testing is divided in several steps (The University Of Texas at Austion, 2007).
First is necessary plan the usability testing defining its goals. The primary point of usability
testing is to provide feedback during the design/development process to ensure that the
application will actually be easy and effective to use and provide valuable information to the
users. Also in this phase is necessary defining when to do the usability testing with the target
audience, which must be identified.
The next step is developing the usability test documents. The documents can be waiver,
entrance questions, task based questions, exit questions. The waiver is a consent form where
the user gives permission to facilitator take notes during the test. Entrance questions help the
facilitator collect demographic data. Task based questions are the task that the facilitator
wants the user to do. Exit questions are questions related to the application.
Other step is conducting the usability test which includes pre-test preparations and
testing methodology. In pre-test preparations the facilitator tests the usability test, practice
with an unsuspecting user and check if has all the things necessary to the test. In testing
methodology the facilitator welcomes the user, presents to the user the main things he will
do, make the entrance questions, ask the user the task based questions and conclude the test
with the exit questions.
The final step is writing the final report where the facilitator presents write the results
and observations of the usability testing.

3.4.1 - Think-Aloud Protocol

Many researchers use this technique in usability testing (Gould, 1995). Nielsen refers to it as
"the single most valuable usability engineering method" (Nielsen, Usability Engineering, 1993).

37

In Think-loud Protocol the person is asked to ―report out loud‖ or ―say out loud‖ any
thoughts, feelings and opinions the person has while working on the problem (Senger, 1993)
(Lindquist, Guðjónsdóttir, Westerlund, Groth, Sundblad, & Bogdan, 2008). In the cases where
the persons do not share they thoughts, the moderator ask them questions throughout the
session to prompt more discussion. ―Keep talking‖ is a good supplementary instruction.
The Think-aloud Protocol has the advantage of simplicity. It requires little expertise to
perform and can provide useful insight into problems with an interface (Dix, Finlay, & Abowd,
2004). Think-aloud protocol allow the moderator understand if the application is what the
person expect. The main benefit of the think-aloud protocol is a better understanding of the
persons mental model and interaction with the system (Höysniemi, Hämäläinen, & Turkki,
2004).
The Think-aloud Protocol will be implemented in the usability testing, whose results can
be seen in chapter 5 (Prototyping and Evaluation) in the sections Evaluation of Low-Fidelity
Prototype (5.3) and Redesign Evaluation (5.5) and also in the Attachment C. The usability
testing will be implemented in a paper prototype where the moderator through the thinkaloud protocol will gather information‘s from the participants.

3.4.2 - Wizard-of-Oz

Wizard of Oz is a rapid-prototyping method for systems costly to build or requiring new
technology (Wilson & Rosenberg, 1988) (Landauer, 1987). It can be seen as a method of
testing how a system, that does not exist, will behave in the future (Greenberg).
In the Wizard of Oz technique exist a human ‗wizard‘ which simulates the system
response. The wizard interprets the user inputs and simulates the appropriate output. It uses
real or mock interface. Sometimes the wizard is visible, sometimes is hidden (Greenberg).
The Wizard of Oz is good for simulate some complex features and for testing futuristic
ideas (Greenberg).
Most of existent Wizard of Oz systems have been primarily developed to study the usage
of natural languages for retrieval information systems (Salber & Coutaz, 1993). Also, this
technique has been widely used to design and collect language corpora in speech-based
systems; has been employed is some projects involving children; has been used in prototyping
and eventual perceptual user interfaces and affective game control device (Höysniemi,
Hämäläinen, & Turkki, 2004).
The Wizard of Oz will be implemented in the usability testing, whose results can be seen
in chapter 5 in the sections Evaluation of Low-Fidelity Prototype (5.3) and Redesign
Evaluation (5.5) and also in the Attachment C. As referred in the previous section (3.4.1
Think-aloud protocol) the usability testing will be implemented in a paper prototype where
the moderator will simulate the real operation of the application.

3.4.3 - System Usability Scale
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The System Usability Scale (SUS) developed in 1986 by Digital Equipment Corporation is a tenitem scale giving a global assessment of Usability, operatively defined as the subjective
perception of interaction with a system (Brooke, 1996). The SUS items have been developed
according to the three usability criteria defined by the ISO 9241-11: (1) the ability of users to
complete tasks using the system, and the quality of the output of those tasks (i.e.,
effectiveness), (2) the level of resource consumed in performing tasks (i.e., efficiency), and
(3) the users‘ subjective reactions using the system (i.e., satisfaction).
The SUS had a great success among usability practitioners since it is a quick and easy to
use measure for collecting users‘ usability evaluation of a system (Borsci, Federici, &
Lauriola, 2009).
The SU scale is generally used after the respondent has had an opportunity to use the
system being evaluated, but before any debriefing or discussion takes place. Respondents
should be asked to record their immediate response to each item, rather than thinking about
items for a long time (Brooke, 1996). All items should be checked. If a respondent feels that
they cannot respond to a particular item, they should mark the centre point of the scale.
The SUS is a commonly used, freely distributed, and reliable questionnaire consisting of
10 items. Scoring the questionnaire yields a usability score in the range of 0–100. Its ease of
administration and scoring makes it a popular choice among usability professionals (Finstad,
2006).
To use the SUS, present the items to participants as 5-point scales numbered from 1
(anchored with ―Strongly disagree‖) to 5 (anchored with ―Strongly agree‖). If a participant
fails to respond to an item, assign it a 3 (the center of the rating scale). After completion,
determine each item‘s score contribution, which will range from 0 to 4. For positively-worded
items (1, 3, 5, 7 and 9), the score contribution is the scale position minus 1. For negativelyworded items (2, 4, 6, 8 and 10), it is 5 minus the scale position. To get the overall SUS score,
multiply the sum of the item score contributions by 2.5. Thus, SUS scores range from 0 to 100
in 2.5-point increments (Lewis & Sauro, 2009).
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Chapter 4
User Research and Data Collection
To propose a new way of email visualization it is necessary to understand where the users
have more difficulties in the use of email systems. Also, it is necessary to understand what
they would like to see improved. To this end, several users have cooperated with the data
collection.
This chapter begins with the problem statement, followed by the justification of the
choice of the method for data collection and the purpose of it.
The other sections are related with the interview design and the presentation and
discussion of results. Finally, some conclusions are presented.

4.1 - Problem Statement

The target audience chosen for this work was the college students.
The largest uptick in email use occurs when students enter college and then continues as
these students graduate and enter the workforce (Stewart, 2009).
A study conducted by the Centre for IT Services revealed that the students are checking
their email more frequently (Services, 2009). According to the study, 48.3% of the students
checked their email box at least once a day, and 39.5% of them checked their email box once
every 2 or 3 days.
Therefore, the habits acquired now by the students will be useful, for them, in the
future.
As was said in the Introduction chapter, in this work we propose to develop a new
visualization metaphor that helps users to organize their email accounts, to search emails and
to manage unread email.
By providing easier tools to accomplish these tasks, we expect that the users will be able
to change their email habits, as habits in the emails management and in the emails search.
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4.2 - Selected methodology

Initially, a methodology based on focus group (see section 3.2.1) was chosen because it allows
the discussion among users about some important questions defined in the objective.
However, it was not possible to conduct focus groups because it was not possible to find
compatible schedules for the available participants.
The alternative was to use semi structured interviews (see section 3.2.1). Similarly to
focus group, this method enables the moderator to obtain a deep knowledge in the questions
he wants. The moderator in questions, whose answers given by the participants are brief or
with lower detail, can explore them further. To do that he can ask more questions, regarding
the given answers. Thus, the moderator deepens his knowledge.
The semi structured interviews, as focus groups, allows interviewee to give his/her
personal opinion, because many questions are of open answer. This method also allows more
flexibility to the moderator. He can arrange a day and an hour according the interviewee
availability.

4.3 - Interview Objectives

The main objective of the interviews was to collect information on the use of email by
college students. ―Overloaded users‖, receiving daily a large number of emails, also
experience problems managing their emails. Therefore some users of this type were also
included in this study.
The students were chosen in order to identify mainly their habits for organizing email.
Also, the interviewer could gather information related to the amount of email received, the
way they search for an email and their personal suggestions.
The ―overloaded users‖ were chosen mainly to gather information related to the way they
manage the amount of email received. It was also important to the interviewer to collect
information concerning the way these users search for an email and their personal
suggestions.
The analysis of the gathered information helps to identify the main difficulties of the
users when using their email system account.
The interview outputs will feed the email visualization design. So it is possible to
represent a new way of visualization considering different aspects, like the manner they
search for an email, manage their email, know the email they did not read, among others
aspects.
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4.4 - Interview Design

The interviews were made in the house of the interviewees and in their workplaces. The
interviewees were made in rooms which the interview could not be interrupted or disturbed
by other people or sounds. They were made between the first and the fourth day of March,
according to the availability of the interviewed.
All interviews were recorded with video and audio with the permission of interviewees, to
facilitate further the data collection.
The interviews always began by explaining the objectives to the interviewee, were
followed by a set of questions and finally, they finished by thanking for his collaboration.
After explaining the objectives of the meeting, the interviewer questioned the users
about personal information in order to collect demographic data.
The questions made to the interviewees were only about the use of email and did not
approach technical aspects about email functionalities. Some of the questions were closed,
while others were open, more detailed, giving more freedom to the interviewees to expose
them experience of email use and personal opinion.

4.5 - Results and Discussion

All the users answered to the same set of questions, which can be seen in Attachment B, in
the section B.1.1.
The information collected in the interviews will contribute to the next stage
(prototyping).
We made two interviews. In the first interview, seven persons, aged between 20 and 22
years old, were interviewed. Five of them were of male sex and the others were female.
Almost all interviewees belong to different faculties. Only two of them study in the same
faculty, but in different courses. These results can be seen in Attachment B, in the section
B.2.2. In the second interview, ―overloaded users‖ were interviewed. Were interviewed four
teachers, aged between 24 and 62 years old. Three of them were of male sex and the other
was female. They have different functions and teach at FEUP in the department of industrial
engineering and management.
During the interviews, the interviewees did not have many doubts concerning the
questions. In three of the questions the interviewees were unsure of the answer they gave.
Two of these questions were about the number of contacts and international contacts that
the interviewees have. The third question was related to situations in which the email system
did not allow to do what the interviewees want to do.
Analyzing the information collected, which is in section B.2.1 and B.2.3, we can observe
that the interviewees have more than one email account, from different email systems
(Hotmail/Gmail/Webmail (Faculty)/Sapo/Netcabo) (second question).
In these accounts, they have among 40 and 300 contacts and these contacts include
international contacts (seventh and eighth questions). The question about the international
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contacts has proved worthless, because the college students does not exchange frequently
emails with those contacts. Although the ―overloaded users‖ exchange more emails with
those contacts than the students, but the frequency of exchange is lower. So, we can
conclude that the international contacts are not very relevant for the visualization.
Normally the college students just relate the name to the contacts, while the ―overloaded
users‖, beyond the name, also relate the phone number and the address (ninth question). In
the proposed visualization, in order to motivate the users to give a higher importance to their
contacts, the contacts will have a special focus.
The main difference between the college students and the ―overloaded users‖ is the
amount of daily received emails by the ―overloaded users", which is much bigger and requires
a very good management (third question). It is possible to see that the interviewees read the
emails according the sender or the subject (fourth question). In the proposed visualization,
one of the objectives is to try to make users read a message when they receive it and then
delete or move it into a folder. Therefore the users keep their inbox clean, which helps them
to read and manage the income messages.
Managing the income messages is a problem verified with the college students (fifth
question). They do not organize their emails into folders. They maintain the messages in the
inbox, which turns difficult to find a specific email. The ―overloaded users‖ save some
emails, but also keep emails in the inbox. As referred above, keeping the inbox clean is other
of the objectives of the proposed visualization and one of the main objectives is, to induce
the users to acquire improved habits for organizing their emails. To do so, it will be given
more emphasis to the actions related to the email management.
None of the interviewees uses automatic processes to organize email (sixth question). This
will also be considerate in the future application.
To perform a regular search, the interviewees use the search engine and look for the
name of the sender, the subject or the date (twelfth question). Beyond the search engine,
the interviewees also search the emails by date and then look for the name of the sender.
The ―overloaded users‖ organize the email into folders and also search inside of them. In the
proposed visualization it will be given a special focus to the search.
When visualizing an email, the interviewees preferences are the following, sorted from
major to minor priorities: sender, date/hour, recipients, most common words in the email,
attachments, time between words in the email and relations among users (thirteenth
question). Considering this information, it will be given more emphasis to the sender,
date/hour, recipients and words in the email, in the future visualization, to help users
identifying which messages are important, to filter emails when they arrive and to help the
email management.

4.6 - Conclusion

The question, where the users were asked about the way they search for a specific email, had
answers which fled a bit to the question. Normally the interviewees started responding how
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they do a normal search. In the other questions, all interviewees were very explicit and
expose well their use of email.
The interviewed student‘s just use the email to do the basic tasks, i.e., read and answers
to emails. Regarding the differences between students and the ―overloaded users‖ those who
stand most are the ability to organize email into folders and the management of the received
emails by the ―overloaded users‖. Those activities do not occur too much in the college
students.
The level of use of the potentialities of the email system by the college students is lower
than that of the ―overloaded users‖.
In the next stage, we will give more emphasis to prototyping in order to create a better
and enjoyable way to resolve some aspects identified in the above section.
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Chapter 5
Prototyping and Evaluation
This chapter presents all the prototypes developed during this thesis. Prototypes that includes
initial ideas and the final idea. It also presents de results of the usability tests made in the
prototypes and medium fidelity prototypes.

5.1 - Initial Ideas
Metaphors are common methods of information visualization. ―Images of common items
leverage our knowledge of how those items function in the real world and, thus, suggest their
function in the software environment‖ (Horn, 2007).
All the ideas to create a new email visualization are real world metaphors. These
metaphors turn easier the application understandability for users, by using visual elements
that are common in everyday life.

Figure 44 - Historic buildings of
Porto city

Figure 43 - First paper prototype idea
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After we have saw the Mail Garden visualization (section 2.2.4.1 - Related to email) the
first idea appears. The intention was represent the emails received as the historic buildings of
Porto city (Figure 43). In figure (44) is represented the first paper prototype designed. The
area where appears the number 1, represents the inbox. The emails which appear in the
inbox are among a period of time (area where appears the number 2, represents the
timeline). The contacts are represented in the area where the number 3 is marked.

Figure 45 Read email

Figure 46 Unread email

The roof has two different designs. In figure 45, is represented a roof of an unread email
and in the figure 46 is represented the roof of a read email. In this prototype the size of the
building could have different meanings, because it was defined yet. It could represent the
size of the email or the number of threads in the email. The windows of the buildings
represent the other email recipients.

Figure 47 - Roof email keywords

Other alternative to the roof was designed. Instead of the buildings have roof, they have a
chimney (figure 47). When the mouse is hovering a building, it appears a smoke cloud with
the main keywords of the email which the building represent. As the main objective of the
work is to users acquire habits of organize emails, this prototype was redesigned regarding
that objective.

48

Figure 48 - First idea redesigned prototype

The new redesign of the previous prototype is represented in figure 48. The areas where
the numbers 1, 2 and 3 appears are the same as in the previous prototype. We introduced the
area 4. This area represents the main keywords of an email. To the keywords appear is
necessary click in a building. The other area designed is the area where the number 5
appears. In this area is showed the different folders where the emails can be organized.

Figure 50 - Building
redesigned

Figure 49 - Building doors representing
different folders

The buildings were also redesigned, as figure 49 shows. The size of the building in this
prototype does not mean anything. They have different sizes to maintain the metaphor of
Porto buildings. The buildings, when represent an email thread, have floors. To know the
number of responses in the email thread, it as an outdoor in the roof with the number of
floors (figure 49). In figure 48, the buildings have the color white or grey. The white buildings
represent the read emails and the grey buildings the unread emails. The doors can have
different colors, which allow identify its folder, as figure 50 shows. Each folder has a
different color.
As folders and buildings do not have much in common, this concept runs out the metaphor
concept. So, we have the idea to represent folders as islands. The main island were placed
the buildings, corresponding the incoming emails. If a building was in the island for too much
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time, it will be sinking. So the user was obeyed to move the building to other island, i.e., to a
folder, or to destroy the building, i.e., delete it. This idea was not designed because if the
user has many folders, it will have many islands. So, it will increase the difficulty to find an
email and will increase the difficulty to understand how many island the user has. This idea
stopped in this phase and was not more developed.
After this prototype, other prototype completely different was designed.

Figure 51 - Desk in a library

The second idea is a metaphor of a desk in a library (figure 51). The idea is having a 3D
visualization that best represents the metaphor.

Figure 53 - Read email

Figure 52 - Unread email

The emails are represented through books. The figure 52 shows a book that represents a
read email. In the figure 53 can be see a book that represents an unread email.

Figure 54 - Second idea visualization
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The figure 54 shows the initial view of the application. The area, where appears the
number 1, is the place where the received emails are displayed, i.e., this area represents the
inbox. The area where the number 2 appears is an area where the emails can be arranged.
The user to change to that view has to click two times on it.

Figure 55 - Bookcase that represent folders

In figure 55 is showed the view which represents the bookcase. The books can be arranged
in different divisions and shelving‘s.

Figure 56 – Email view

To view the content of an email, the user needs to click two times on a book. The content
is displayed like in a book open (figure 56).

Figure 57 - Books stacked
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When the user has many books on the desk, i.e., when has many emails in the inbox, the
books will be pilling up. In the left side of figure 57, is represented a stack of books. When
the stack is clicked two times opens a pop-up window with the books that are in the stack
(right side of figure 57).

Figure 58 - Thread visualization

The representation of an email thread in this visualization is similar to a stack of books. In
the left side of figure 58, the only difference among a stack of books and the representation
of a thread of emails is the number of responses that appears in the middle of the book which
is in the top of the stack.
In the right side of figure 58 is showed how the content of the emails belonging to the
thread can be seen. The user to see a new message has to turn the page. To go to next or to
the previous message, the user has to use the arrows that are in the bottom, right and left,
corners.
When the book is unfolded, the page number is shown at the bottom center of the book.
The page number is the number of the email in the thread.
The second idea did not go ahead because the books could not convey the idea of an
email, i.e., the user could not relate the book to an email.
The alternative to the second idea was to switch the book for a postcard. A postcard is a
message such as an email.

Figure 59 - Postcard

The postcard, which can be seen in figure 59, contains the sender, the subject and also
can contain an image from the sender (top right corner in figure 59).
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Figure 60 - Third idea visualization

In the figure 60, the new idea has some similarities with the previous visualization. The
area where the number 1 appears, represents the same area as in the previous visualization.
In that area are the postcards received, i.e., that area represents the inbox. The difference is
the area where the number 2 appears. In this visualization, instead of having shelving‘s has a
corkboard divided in areas where the postcards can be organized. To go to corkboard area,
the user has to click two times on the area where the number two appears.

Figure 61 – Corkboard that represents folders

The figure 61 shows the corkboard area where the postcards can be arranged.
Like the previous two ideas were a visualization in 3D and in these ideas was not given
importance to the contacts, emerged an idea to create a visualization similar to BumpTop
(which was presented in the section 2.2.4.2, Non related to email). While the BumpTop
visualization is a box and has five areas, this new visualization only has three areas.
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Figure 62 - Fourth idea visualization

The fourth visualization, as figure 62 shows, is also similar to the previous two
visualizations. Instead of having a postcard representing an email, has a letter. The area
where the number 1 appears is equal as the previous visualization, but now with letters. The
area where the number 2 appears represents the area where the letters can be organized.
This area is a metaphor to a post office workplace where the workers can organize the letters
to be distributed. The new area, where the number 3 appears, represents the area where the
user can see his contacts. The user to go to other area has two click two times on it.

Figure 63 - Unread and read letter

The letter regarding the postcard, do not contains the subject, as can be seen in one
of the letters in the figure 63. The letter in the left side of the figure 68 represents an unread
email and the letter in the right side a read email. If the user related a photo to the sender,
it will appear in the seal place.
The fourth idea did not go ahead because the post office metaphor could not be well
understood by users. However, the concept of having three areas was kept to the next idea.
The next idea was the final idea and is the idea that will be described more detail in
the next section.
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5.2 - Low-Fidelity Prototype

Figure 64 - Final idea

The figure 64 shows an overview of the prototype. As we said in the end of the previous
section, this visualization keeps the concept of the previous visualization. The visualization is
composed by one desk (area where appears the number 1) where the letters received are
displayed. The visualization also has two walls. One wall is composed by archives, where the
user can organize his letters (area identified with the number 3). The other wall is a
corkboard where the user can view and interact with his contacts (area identified with the
number 2).
This visualization was chosen because the metaphor is easier to be understood by users.
The metaphor of this visualization is a home desk or a desk at the work. A person in his home
or work has a desk and has archives where organize his/her documents, books, between other
things. A person can have also a corkboard where put photos of his/her family, friends,
places, between others. The letters was kept from the previous visualization because they
convey the idea of a message.
Now will be explained more detail the prototypes developed.
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Figure 65 - Initial view

All the objects (in text or images) that are circumvented in orange are clickable or
draggable.
The figure 65 shows the initial view of the application. The areas where appear the
numbers 1, 2 and 3 are the areas explained above, in the figure 64.
The letters are displayed ordered from the most recent to the oldest. The letter most
recent is in the top left corner. The oldest letter is in the bottom right corner. When the
letters are organized, the user must read from the left to the right and from up to down. The
user can drag the letter for any place in the desk, except for the menu area, which lies at the
bottom of the desk.

Figure 66 - Letters pilled
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When the user has many letters on the table, the oldest begin to pile up, as the figure 66.
The letter that is on top of the stack of letters is the most recent of the stack.

Figure 67 - Letters in the stack

The figure 67 shows how the user visualizes the messages that are in the stack. If the
number of letters is higher than the number of visible letters, appears a scrollbar, bellow the
exit button, which allows the user to access the letters that are not visible. The letters of the
stack appear in a window on the place where the stack of letters was.
The user can drag and stack the letters. The letter at the top of the stack is the last
letter drawn into it. When the letters are stacked, he can move them as they were one. The
user can also perform actions on the stack. The action selected by the user is performed on
all

the

of

the

letters
stack.

Figure 68 - Options of letters piled

To see the actions, the user has to click with the right button of the mouse on the stack.
The user can delete all the letters that are on the stack and mark them as read or unread.
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They can also move to an archive. As figure 68 shows, the user can move the letters to one of
the five archives.
The letter was modified, regarding the previous information. In this visualization the
author took in consideration more preferences of the users, gathered from the interviews.
Sender

Photo of

Read/Unread

the contact

Subject

Data/Hour

Figure 69 – Letter view

As we show in figure 69, through the letter the user can know the sender, the date and
hour when received the letter, the subject and if the letter was read or not. The user can
also see the photo of the sender, if the user related a photo to the contact.

Figure 70 - Status of letter

In the top left corner of the letter is possible to see the status of the letter, i.e., if the
letter was read or not. The left side of figure 70 shows the icon of an unread letter, while the
right side shows the icon of a read letter.
The user to view a letter has to click two times on the desired letter.
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Figure 71 - Content of a letter

When the user open a letter (figure 71), he can see the sender, the other recipients, the
subject, the body message, the date and hour when the letter was received and the
attachments, case the letter has. He can also see the photo of the sender, if the user related
a photo to the contact.

Figure 72 - Options menu

As figure 72 shows, the user can leave the message if he clicks on the ―Exit‖ button. If the
user clicks on ―OPTIONS‖ button, he can reply to the sender or reply to the sender and to the
other recipients, move the letter to an archive or to a folder, delete the letter and forward
the message to other contact(s).
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Figure 73 - Reply form

The form showed in figure 73 is the form that appears if the user clicks on ―REPLY‖
button. The field that corresponds to the recipient appears already filled, but the user can
modify it. The body message has filled with the message received. The user can also edit that
field. The subject appears hidden, but if the user wants to change it, he only has to click in
the ―EDIT SUBJECT‖ button. The user can also add other recipients. To do that he only has to
click in the ―ADD CC‖ button or in the ―ADD BCC‖ button.

Figure 74 - Zoom in on the bottom right corner of the reply form

If the user wants to send an attachment he has to click on the ―ATTACH FILE‖ button
(figure 74). He also can save the letter or send it to the recipient(s) (figure 74). To do that,
he has to click on the ―OPTIONS‖ button and then click on the ―SAVE‖ or ―SEND‖ button. If
the user wants to cancel the reply, he only has to click on the ―Exit‖ button.
Returning to figure 72, if the user click on ―REPLY TO ALL‖ button, the form which
appears is the same as the reply form (figure 73). The only difference is in the recipients.
Instead of only having the sender, has also the other recipients in the original letter.
The user can move the letter to one of his archives. The figure 72 shows an example
where the user has five archives. So the user can move the letter to one of the five archives.
The archives only are shown to the user when he hover the mouse over the ―MOVE‖ button.
When the user is seeing a letter, he can delete it by clicking in the ―DELETE‖ button
existing in the options (figure 72).
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Figure 75 - Confirmation to delete message

Whenever the user tries to delete a letter, a message appears confirming the deletion
(figure 75).
Returning to the figure 72, the last option of the menu ―OPTIONS‖ is to forward the
letter. If the user wants to forward the message to other persons, first he needs to click on
the ―FORWARD‖ button.

Figure 76 - Forward form

The forward form (figure 76) is similar to the reply form. The main difference is on the
subject field. In the forward form it is visible and filled, but if the user wants, he can modify
it. The body message has filled with the message received, but can also be modified. The
user can add one or more recipients using the field ―TO‖. He can also add other recipients
using the cc and the bcc fields. To do that, he has to click on ―ADD CC‖ or ―ADD BCC‖ fields.
The existing options on the right bottom corner of the forward form are the same as the
reply form, which were explained above, in figure 74.

Figure 77 - Number of read
and unread letters
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The figure 77 is a zoom in on the bottom left corner of figure 65. This figure shows the
number of letters that were read and the number of unread letters which the user has on
desk. The user can see on the desk, only, the read or the unread letters. To do that, he has
to click on the number or in the text corresponding the read or the unread letters.

Figure 78 - Initial view menu

The figure 78 is a zoom in on the menu of figure 65. The menu appears on bottom of the
view. Through the menu the user can compose a new email, see the suggestions of letters and
contacts, do a search and view the waste bin.
If the user wants to send an email to someone first he had to click on the option
―COMPOSE EMAIL‖.

Figure 79 - Compose email

The figure 79 shows the form to the user compose an email. The fields that the user has
to fill are the same as in a normal email system. The user has to fill the recipient and if he
wants he can add other recipients in the CC or BCC fields. The user also can fill the subject
and the body message.
In the right bottom of the form the user can access some options. Those options are the
same as the existing options in the reply form (figure 74).
Returning to the menu (figure 78) the user can see the suggestion of the contacts. To do
that the user has to click on ―ICONTACTS‖ button.
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Figure 80 - Contacts suggestion

The contacts suggestion helps the user to complete the information related to contacts
which only have the email associated. The figure 80 shows an example of a contacts
suggestion. The user has two contacts which only have email associated. If the user does not
want to complete the info, he can click in the ―Exit‖ button. To complete the info of one of
the suggested contacts the user has to click on the ―COMPLETE INFO‖ button, which is in the
front of the specific contact.

Photo

Exit

Figure 81 - Complete contact information Confirm

When the user enters in the form to complete the information related to the contact, he
can see the fields he can fill. The form to complete the contact information appears on the
contacts wall view. When the user finish changing the information, returns back to the place
where it was.
Beyond email, the information that can be related to a contact is name, address, phone
number and photo. We chose these fields because this is the information that the
interviewees relate to their contacts. Some interviewees suggested the possibility to relate a
photo to a contact. For that reason the author gives the possibility to relate a photo with a
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contact. The user can fill the fields he wants. If the user wants to relate more than one
name, email, phone number or address, he only has to click in the button with the plus icon
placed on the front of the corresponding field, as is showed in figure 81. When that button is
clicked, a new text box corresponding to the desired field is added to the user enter the
information. The user to add a photo has to click on the photo. To save the contact
information the user has to click the confirm button. The contacts suggestion also appears if
the user does not click on the ―ICONTACTS‖ button. Whenever the user has contacts without
information related, the suggestion appears to the user independently what the user is doing.
The suggestion do not always appears. The suggestion appears interspersed.
Returning back to the menu (figure 78) the user can see the suggestion to organize letters
in the archives. To access the suggestion he has to click on ―ISUGGESTION‖ button.

Informs

if

the

message is selected
or not (now is not
selected)

Figure 82 - Letters suggestion

The letters suggestion helps the user to organize his received letters. If he has too many
letters on the desk that have in common a word, those letters appear in the suggestion. Then,
the user has the possibility to move them to an existent archive or create a new archive and
move the letters to it. The suggestion is a manner to help user clean the desk when he has
too many letters on it.
In figure 82 is shown an example, where two letters that have in common the word
―torneio‖.

Figure 83 - Confirmation to ignore suggestion

The user can ignore the suggestion (figure 83) and if there was other suggestion, it will
appear bellow. The user has the possibility to move all the letters or just the letters he
wants to an archive or a folder. To move all the letters he only has to click on the ―MOVE‖
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button without selecting any message. If he wants to move just some letters he can pile the
ones he want or select them by clicking on them. If the user choose to move only a few
letters, after he has the possibility to move the other letters in the suggestion to another
location. To move some letters, after the user selected the desired letters, he has to click on
the ―MOVE‖ button.

Figure 84 - Move options

When the user clicks on the ―MOVE‖ button he has the possibility to create a new archive
and move the letters to it. He can also move the letters to an existing archive or folder. He
only can move to folders that exist into the archives.
In figure 84 is shown an example. The user can move the letters to one of the five
archives or to the desk.
The letters suggestion, such as the contact suggestions, appears when there are letters in
the desk with common words. The suggestion also appears independently, what the user is
doing and appears interspersed.
Returning to the menu of the figure 83, the user can sort the letters that are on the desk
and can do a search.

Figure 85 - Organize options

The user can sort the letters by contact or by date (figure 85). When the user sorts the
letters by contact, the letters appear stacked. On the left top corner of the desk appears the
stack of the contact that has sent more letters. The last stack belongs to the contact that has
sent fewer letters. As the user can move the letters in the desk, if he wants to visualize
again, the letters organized by date, he only has to click on the ―DATE‖ button.
He can search for an archive, a folder, a letter or a contact.
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Figure 86 - Search result

The figure 86 shows an example of how the results of a search made by Marisa appear.
There are three letters sent by Marisa Silva on the desk, one letter that contains the word
―Marisa‖ in the message body and a contact named Marisa Silva.
Returning to the menu (figure 83) the last option is expanding the waste bin. The user to
see the waste bin has to click on the button that has a icon with a waste bin.

Figure 87 - Waste bin

The waste bin (figure 87) allows the user to delete unwanted letters. The user can delete
one letter individually or a group of them. To delete only one letter, the user has to drag it
up the waste bin. To delete a group of letters, first the user has to create a stack of letters
and then drag the stack up the waste bin.
When the user tries to delete one or a group of letters, always appear a message to
confirm if he wants to delete it or them, as seen above in figure 75.
The figure 88 shows mainly the desk and only, a little part of the other two walls. Thus,
the user has a view in perspective and can only see some letters. For he can approach the
table, which allows him to see more letters on it, the user simply has to double-click on the
table.
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Figure 88 - Desk view

The figure 88 shows a view practically only of the desk. The areas assigned with the
numbers 1 and 2 are the same areas as in the initial view (figure 70). As the camera is closer
of the desk, the user sees less of the other walls. The user in this view can perform the same
actions as in the initial view. To go back to the initial view the user only has to double-click
on the table.
So far have been mainly described the actions the user can perform on the desk, the area
1 on figure 65.
Next, will be described the contacts wall view, which is area where the number 2 appears
on figures 65 and 88.
The user to change to the contacts wall view has to double-click on the area where the
number 2 appears.
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Contacts

menu

Figure 89 - Contacts wall view

The figure 89 shows the view of the contacts wall. The area where the number 1 appears
corresponds to the initial view. The area where the number 3 appears corresponds to the
archives wall view. The area marked with the number 2 corresponds to the contacts area.
The user to go to the initial view has to do double-click on the area marked with the
number 1. If the user wants to go to his archives wall view has to do double-click on the area
marked with the number 3.
When the user goes for the first time to his contact wall view, his contacts are displayed
by alphabetical order. The user can drag the contacts in order to arrange them in a way he
likes.

Photo of
the contact

Menu
Name of the

with

contact options

contact

Figure 90 - Contact
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As the contact wall view is a corkboard, the author to represent the contacts uses a
metaphor of a Polaroid photo. The Polaroid photo is an easier way to the user identifies and
interacts with his contacts.
The figure 90 shows a view of a contact. Through the Polaroid photo, the user can knows
the name of the contact and view the photo of the contact. The contact, having a photo
associated, helps the user identify him, quickly and easily.

Figure 91 - Contact options

The ―OPTIONS‖ button in the contact (figure 91) allows the user view the emails received
of the contact, send an email to the contact, edit the information of the contact and delete
the contact.

Figure 92 - Emails received of a contact

The user can see the received emails of a specific contact (figure 92). To do that he has
to click on ―VIEW EMAILS‖ button in the contact options. This option is helpful for the user to
find a letter from a contact.
Returning to the figure 91, the user can also send an email to the contact clicking on the
―SEND EMAIL‖ button. The form to send an email is the same as in figure 79. The only
difference is in the field ―TO‖. Now, that field is already filled with the email of the contact.
Still in the contact options (figure 91), the user can edit the information of the contact.
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Save
Exit

Figure 93 - Edit contact information

The information that the user can edit in a contact (figure 93) are the name, the email,
the phone number and the address, as described above in figure 81. The fields that already
have information appear filled, but the user can edit them. The user can also add more than
one email, one address and one phone number to the contact. To change the photo or to add
a photo to the contact the user has to click on the photo of the contact. When a contact does
not has a photo is automatically related a photo with a hidden person to him.
When the user finish making the changes in the fields, he can save it by clicking in the
save button. If he wants to cancel editing the info, he can leave the form by clicking in the
exit button.
Returning to the contact options (figure 91) the user can delete a contact. To do that, he
has to click on the ―DELETE‖ button.

Figure 94 - Confirmation to delete contact

Whenever the user tries to delete a letter, a message appears confirming the deletion.
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Figure 95 - Contact information

The user to see the contact information has to double-click on him (figure 95). When
the user is seeing the contact info, he can edit his information by clicking in edit button. He
can also delete the contact by clicking in the delete button. When the user wants to leave
the form with the contact information, he has to click on the exit button.
The form to edit the information of the contact was described above, in the description of
the figure 93.
The user can drag and stack the contacts. When the contacts are stacked, he can move
them as they were one. The user can also perform actions on the stack. The action the user
select is performed on all the letters from the stack. To see the actions, the user has to click
with the right button of the mouse on the stack.

Figure 96 - Options of contacts piled

The figure 96 shows the actions the user can perform on a stack of contacts. The user can
view the emails of the contacts that are on the stack. The visualization of the emails is
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similar to the visualization of the emails of one contact, which was described in figure 91.
The only difference is that there are letters from more than one contact. The letters are
displayed sorted by date and hour.
The user can send an email to the contacts that are on the stack. The form is the same as
described in figure 79. The main difference is in the field ―TO‖. Now, that field is already
filled with the email of the contacts on the stack.
The user can also delete all the contacts in the stack with one action. Whenever the user
tries to delete a contact, a message appears confirming the deletion, as the message in figure
98.
Returning to figure 89, the user can double-click on the contacts menu to expand it. This
menu shows other actions the user can perform on this wall.

Search
Number of

Alphabetic

letters
Add contact

Name

of

View contact

the contacts

letters

Send
email

Figure 97 – Menu of the contact wall

Through the contacts menu (figure 97), the user can do a search. The results of the
search are only related with this wall. For example, if the user searches by the contact Marisa
Silva, the search will return the contact a contact with Marisa Silva in the name, the letters
sent by Marisa and the letters than contains the letters with the words Marisa, Silva or both.
The user can sort the contacts in the wall by alphabetical order or by number of letters
that each contact has sent for him. The contacts are displayed as the letters, in the initial
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view. The lecture of the contacts has to be made from the left to the right side and from the
top to the bottom.
The user can add a new contact. To do that, he has to click on the button to add a new
contact.

Figure 98 - New contact

The figure 98 shows the form to add a new contact. The form is similar to the edit
contact information, described above in the figure 92, but this form has all the fields empty.
The user can perform also the same actions, save and exit.
Returning to the contacts wall menu (figure 97) the user can see a list of his contacts. The
contacts are displayed in the same order as they are displayed in the corkboard. The lecture
should be done from the top to the bottom. In the front of each contact, the user has two
buttons. One button allows him to view the letters from the contact. The other button allows
the user to send a letter to the contact. These actions were already described above, when
were described the existing actions in the contact options (figure 91).
So far have been described the actions the user can perform on the desk, the area 1 on
figure 65, 88 and 89. We also described the actions the user can perform on the contacts wall
view, the area on the same figures.
Next, will be described the archive wall view, which is area where the number 3 appears
on figures 65, 88 and 89.
The user to change to the archives wall view has to double-click on the area where the
number 3 is marked.
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Figure 99 - Archives wall view
Archive

The figure 99 shows the initial view of the archives wall. The area where the number 1
appears corresponds to the initial view (figure 65). The area where the number 2 appears
corresponds to the contacts wall view. The area marked with the number 3 corresponds to
the archives area.
The user to go to the initial view has to do double-click on the area marked with the
number 1. If the user wants to go to see his contacts has to do double-click on the area
marked with the number 2.
When the user goes for the first time on his archives wall view, his archives are displayed
by alphabetical order. The lecture should be done from the left to the right and from the top
to the bottom, as in the other views.
In figure 99 is possible to see archives without a name. The user only has the archives
which have name. In the example showed in the figure, the user has five archives.
To see the content of an archive, the user has to click on the desired archive. An archive
can contain folders. This is a metaphor for the email systems, where the user has folders, and
those can have folders.
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Folder icon

name

Exit
Figure 100 - Archive opened

When the archive is opened (figure 100), the user can see the existing folders into it. The
archive always has a folder named ―EMAILS‖, which is that folder that contains the archive
letters. If the archive has folders, those also appear. In the example showed in figure 104, the
archive ―ERASMUS‖ has a folder named ―CANDIDATURAS‖.
To distinguish the folder which has the archive letters from the other folders, beyond the
name, there is an icon in front of the folder name. The archive folder has a letter as icon and
the other folders have a folder as icon.
The user to view the letters of the folders has to click on the desired folder.

Folder
name

Next
letter
Exit

Previous
letter
Figure 101 - Folder opened

For example, if the user wants to view the letters that has in the folder of the archive,
has to click on the ―EMAILS‖ folder (figure 100). After clicked, a folder is showed with the
letters. If the folder that was opened was the folder of the archive, the name that appears is
the name of the archive, instead of ―EMAILS‖, as can be seen in figure 101.
The user can exit the folder by clicking in the exit button. If he has hidden letters, he can
use the previous and next buttons to view them.
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The letters in the folder are displayed by chronological order. The most recent is in the
left and the oldest in the right. The user can stack letters and perform the same actions, as
the actions described in figure 68.
The user can also move letters between folders. To do that, he has to open the desired
folders and drag the letter among them. The folders can belong to different archives.
Returning to the archives wall (figure 99), the user can expand a menu with actions that
he can perform on the archive wall.
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Figure 102 - Menu of the archives wall

Through the folders menu (figure 102), the user can do a search. The results of the search
are only related with this wall, i.e., only are shown letters which are into archives or folders.
The user can sort the archives in the wall by alphabetical order, by number of letters that
each archive contains or by the creation date of the archives. The user can create a new
archive or a new folder into the desired archive. To create a new archive, the user has to fill
the ―NEW FOLDER‖ field and then click on the add button. The user to create a new folder
has to fill the ―NEW SUBFOLDER‖ field and then click on the add button.
The user can see a list of his archives and folders. The archives are displayed in the same
order as they are displayed in the archives wall. The lecture should be done from the top to
the bottom. In the front of each archive and folder, the user has two buttons. One button
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allows him to edit the name of the archive or of the folder. The other button allows the user
to delete an archive or a folder.
The action edit allows the user to modify the name of the archive or of the folder. To edit
he has to click in the edit button. After clicking on the button the field where the name is, it
becomes editable.
When the user deletes an archive or a folder, he is also deleting their contents. In other
words, if the user deletes an archive, he also deletes the folders it contains and the letters. If
he deletes a folder, he also deletes the letters.

Figure 103 - Confirmation to delete archive/folder

Whenever the user tries to delete an archive or a folder, a message appears confirming
the deletion, like the message in the figure 103.

5.3 - Evaluation of Low-Fidelity Prototype

5.3.1 - Test Description

The purpose of the test was to gauge the usability and ease of navigation of the email
application for specific target audience, namely college students. The test was made with six
college students, which belongs to the target audience. The college students were all male,
aged between 23 and 25 years old. Three of the participants are finishing the master in
informatics and computing engineering (MIEIC) at the Faculty of Engineering of the Porto
University (FEUP). The other users are attending different courses at the Faculty of Sciences
of the Porto University (FCUP). Those results can be seen in Attachment C, in the section
C.2.2.2.
The Attachment C, in the section C.2.2.1, shows the design of the interview.
At the beginning of the test, the moderator briefly explained the application and how the
test would run. In some parts of the test some new interface elements have emerged to
simulate the operation of the system. Users were asked to complete seven tasks that were
read aloud to them by the moderator. Each task was composed by subtasks. For each subtask
it was measured the time and the number of errors that user has taken to complete it. An
error is defined as entering in a wrong menu, an incorrect number of clicks and not
understanding where the objects are.
The objective of the first task was to understand if the users relate the letter to a
message and where they start reading the messages that are on the table. The messages were
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displayed on the table ordered by date from the upper left corner to the bottom right corner.
The moderator asked to the users to find the most recent message and to send a reply.
In the second task the objective was to understand if the users understand the suggestion
to arrange the messages into folders. To do so, one pop-up appear with some messages and
the users had to move some of those messages to an existing folders and the others to the
table.
The third task was to change from the initial visualization to another visualization that
allows users to see more messages on the table. Also the users had to delete three messages,
with a single action. The purpose of these subtasks was to measure if users like a view that
allows them to view more messages and if they are able to drag the messages. To change of
type of visualization the users had to click two times on the table. To delete the messages
the users had to drag two of the messages over the other and delete them moving them to
the waste bin or just delete them in the options.
The objective of the fourth task was to change the current view to the archive wall view.
The moderator also wants to understand if the users can follow the same interaction logic in
the former view. To do so, the users had to click two times in the archive wall. Once they
were in the wall, they were asked to find the most recent folder. To find the folder, the users
had to go to the menu and sort the archives by creation date.
The fifth task was to create a folder and to move a message from another folder to the
newly created one. To complete this task, the users had to open the folder which contains
the message. Once the folder opened, they had to drag the message to the created folder
which they must open too. The purpose of this task was to the moderator understands where
the users create the folder. Also was to verify how the users move the message between
folders.
In the sixth task the objective was to change the current view to the contacts wall view in
order to understand if the users can follow the same interaction logic that was used in the
former views. The users had to click two times in the contacts wall to go to the correct view.
After being in the contacts wall, they were asked to show the emails from the contact that
sends more messages.
In the last task the objective was to observe if the users understand the suggestion to
complete the information of some contacts. To do so, one pop-up appear with some contacts
and the users had to complete the information from the first contact suggested.
To finish the test, the users can give suggestions on any aspects of the application. Also it
was asked them to complete a questionnaire about the application in order to gather some
personal information, information about the system usability and satisfaction about system
functionalities.

5.3.2 - Description of Methodology

Each test session was lead by one moderator and it also included one participant and a note
taker.
The moderator employed a task-based think aloud protocol (Senger, 1993). Many
researchers use this technique in usability testing (Gould, 1995). Nielsen refers to it as "the
single most valuable usability engineering method" (Nielsen, Usability Engineering, 1993).
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The participants were asked to vocalize their thoughts, doubts, critics, compliments and
the path they took to do the task. When they had difficulties to complete the tasks, the task
was remembered and some initial things too. Even so, if they could not complete the task,
the moderator explains to them how it was supposed to do. After explained the task, the
users can give their opinion about it. The users were informed that they will not be evaluated
neither their performance. The only thing that would be evaluated would be the application.

5.3.3 - Test Environment

The test was made in a paper low-fidelity prototype. To help users distinguish which is
clickable or draggable and all the objects (in text or images) were circumvented in orange.
These objects can allow accessing more detailed options.
The test sessions were made in two room‘s existents at Fraunhofer AICOS facilities.

5.3.4 - Results and Discussion

Half of the participants (three of them) have five email system accounts. The other
participants have between two and four email system accounts. The participants have
experience on the use of email, because their study areas are related with informatics.
The times measured only represent the time that the participant took to complete the
action. The time was started when the moderator finished explaining the desired task. It was
stopped when the participants achieve the objective. In this test, when a participant makes a
question about the task, the time was not stopped. The average times that will be presented
contains the time the participants took to complete the task or subtask. The average time
does not include the participants that could not finish the task/subtask.

For these

participants the time was stopped when they said they could not do the task/subtask.
The participants began reading the messages starting at the top left corner of the table
view. This was the objective for the reading. When asked to reply, they expected the most
common actions to be visible, which was not the case of the reply and send buttons. This will
be changed in the next version of the prototype.
Regarding the suggestion to move similar messages to a folder, some users asked why that
window appeared. Those participants would like to have an option that would allow them to
decide not see that message anymore. This will be considered in the future interface
changes.
To delete the emails all the participants tried to select the emails by clicking on the top
of them or by using ―CTRL‖ button and clicking on the top of them. To delete the messages
the participants should drag the messages one above the other. After that they can move
those messages to the waste bin or delete them with the delete action. This was one of the
difficulties detected during the test. To improve the interaction with the messages, it will be
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added a checkbox, similarly to the messages in the suggestion. This checkbox will allow the
selection of multiple messages.
When the participants sorted the archives by creation date, it was expected that they use
the same reading logic that they used to view the messages. Only one participant did not
follow the same reading logic. Although this participant did not understand which was the
most recent folder, it is expected that he learns with the use of the application. The
objective expected was verified.
To sort the archives the participants should expand the folder menu, which also contains
other actions. Two participants clicked in the button that allows the menu to expand, but
they did not understand the button meaning. They thought that when they click on the button
they would return back or leave the application. When asked to create a new folder in the
―Erasmus‖ archive, some participants expected the possibility of creating it in the archive.
Another detected problem was moving a message between two folders. Despite all
participants finish this task, all of them made errors. They just performed this task by trial
and error. To move the message among the folders, first the participants had to open the
folder which contains the message. Then they had to open the target folder. After the folders
opened, they had to drag the message between the folders. The participants made that. The
problem was what they tried to do before. The participants first opened the folder and then
selected the message. After selecting the message they tried to move it to the top of the
other folder or to the top of the folder in the expanded menu. These actions are not allowed,
but will be considered in the future because it was the most common among the participants.
Regarding to the contacts task, it was expected that the participants maintain the
consistence of the reading that they followed in the other views. That consistence was
verified when the moderator asked the participants to sort the contacts by number of
messages sent. They only understood, which the sort button was, excluding other buttons. In
the future this button needs to be changed.
During the test, and according to the activities undertaken by the participants, the
following needed changes were detected.


To allow the participants to perform some actions with one single click instead of
two clicks, such as to open the contacts menu on the contacts wall view and to
open the archives and folders on the archives wall view. Some participants did not
understand that the ―waste bin‖ button expand a waste bin. This button needs to
be changed in the future.



Some participants clicked on the button ―Icontacts‖ while trying to go to the
contacts wall view. This buttons shows the suggestion of the contacts with
incomplete information. This button has to be changed to the contacts menu in
the contacts wall view. Also, a change in the name of this button name should to
be considered.



The button ―plus‖ in the folder menu has to be changed, because the same
reasons explained to the button ―plus‖ which appears in the form to complete the
information of a contact.
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During the test some doubts have arisen, such as ‖Can I drag this message?‖ or
―What this button means?‖. In order to help users, it will be introduced a help
menu. This will explain what the object (button, image or text) allows to do.

The participants also have made other suggestions that will be considered in the future.
They suggested put the exit on the top left corner or in the top right corner. They also
suggested to replace the name of ―New Folder‖ in the folder menu by ―New Archive‖. Other
suggestions made by the participants were to allow them to create a folder inside an archive
and to replace the name of the folder ―Emails‖ by the name of the archive. This folder
contains the messages of the archive.
This first test has revealed several things that must be changed, but the users enjoyed the
experience of use.
Regarding to the SUS score, which results can be seen in Attachment C, in the section
C.2.2.3, the average verified is a positive low value. This is related with the difficulties
verified in some tasks. In the future, with the interface improvements, it is expected an
increase on this score.

5.4 - Redesign

In this section will be described the changes made in the prototype after the usability
test. Most of the changes were problems verified by the author during the test, suggestions
made by the participants in the test and changes introduced by the author.

Area for which the
user can drag letters

Figure 104 - Initial view redesigned
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In the initial view (figure 104) the visible changes are the area introduced in the archives
wall and the menu. The changes made in the initial view were also made in the desk view.
In the archives wall, we introduced a new area, circumvented by a rectangle in figure 99.
The user can drag a letter to that area. When the user is in the archive wall, he can drag the
letter to an archive or to a folder.

Figure 105 - Menu of the initial view redesigned

Regarding the menu in figure 73, in the redesign of the menu (figure 104) we introduced a
new button, removed one button and changed the name of other button.
We removed the ―ICONTACTS‖ button from this view and introduced it on the contacts
wall menu. We moved this button for the other wall, because the button shows a suggestion
related to the contacts, which are in that wall.
In the initial menu there were two buttons, one for the suggestions of contacts and other
for the suggestions of letters which are on the table. The only button that stays in the menu
is the button of the suggestions of letters. So, we changed the name of the button of the
suggestions, from ―ISUGGESTION‖ to ―SUGGESTION‖.
The button that we have added was the ―HELP‖ button. In the test the participants had
some difficulties in understand some buttons and what could do in some situations.

The

suggestion

shows

some letters, which are on the
desk, which can belongs to the
same archive or folder.

Figure 106 - Help

When the user clicks on the ―HELP‖ button, appears a menu where the user can
select the element of the interface which does not understand. The figure 106 shows an
example of the help. The user clicked in the ―SUGGESTION‖ button (highlighted in gray) in
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the ―HELP‖ menu (right side of image). After the user clicked, appear a window explaining
what he can do if he clicks in the ―SUGGESTION‖ button.

Hide
objects

Show hidden
objects

Figure 107 - Zoom in on the help menu

As figure 107 shows, the user can show the objects (buttons, images) that are hidden by
clicking in the plus button. For example, the user can reply to a letter only when he is in the
letter view. To hide the objects, the user has to click in the ―minus‖ button.
In the usability test, when the participants were asked to delete three emails in a row,
they had difficulty to select the emails.

Checkbox

Figure 108 - Letter redesigned

We added a checkbox to allow the user select a message (figure 108). The letter now has
the same design that has in the suggestion of the letters. The user to select a message has to
click on it.
Regarding the suggestions, some participants did not want the suggestion appeared. They
prefer click on the button of the suggestion to see it.

Figure 109 - Message to forbid the suggestion of
appear again
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The suggestion always appears one time. The author introduced in the left bottom of the
form, in both suggestions, a message that is showed in figure 109. This message allows the
user to forbid the suggestion appear again.

Exit
Field to

enter
information

Confirm

Save

Figure 110 - Edit contact information redesigned

The changes made in the edit contact form (figure 110) were the same changes we made
in the add contact form and in the complete information form.
We moved the exit button from the right bottom corner for the right top corner of the
form. This was a suggestion made by a participant. The other improvements were made to be
better understood by the users.
In the field where the user can enter new information, we replaced the existing
information in it. We replaced ―NEW EMAIL‖ by ―ADD NEW EMAIL‖. We added the word
―ADD‖. We also replaced the icon of the confirm button placed in front of the fields where
can be entered information. Now, in the bottom right of the form only has the button to save
the information.
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Figure 111 – Contact information

In the contact information form, we modified the buttons placed on the right bottom. We
moved the exit button to the right top of the form, as he made in the edit contact
information form (figure 110). We modified the design of the buttons to edit the contact
information and to delete a contact. The author modified this button to be better understood
by the users.

Figure 112 - Buttons modified in the forms send, reply and forward

We changed the buttons (figure 112) in forms that allow the user to send a letter, to
answer to a letter and to forward a letter. To maintain the system consistency, we moved the
exit button to the right top corner of the form, as we made in the forms previously described
(figures 110, 111).
In the previous design of these three forms (send, reply and forward) the buttons to save
and to send the letter where in the ―OPTIONS‖ button menu. During the test the participants
said that those buttons should be visible, because they were important actions. We to
improve the users satisfaction, replaced the ―OPTIONS‖ button by the ―SAVE‖ and ―SEND‖
buttons, as can be seen in figure 109.
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Figure 113 - Buttons modified in the letter content form

We modified the buttons placed on the right bottom of the form which allows the user to
see the content of a letter. We moved the exit button to the right top of the form. One
participant said he likes to have visible the actions that usually makes when viewing an email.
Those actions are sending a reply to an email and move the email to a folder. Regarding this
information, we removed the buttons ―REPLY‖, ―REPLY TO ALL‖ and ―MOVE‖ from the menu
of the ―OPTIONS‖ button (figure 72). We added those buttons on the right bottom corner of
form which allows the user to see the content of a letter, as the figure 113 shows.
One participant said he liked to know when someone adds or removes a recipient in an
email thread.

Figure 114 - Notification in an email thread reply

The figure 119 shows a message informing how many recipients were added or removed in
the recipients. The message appears when the user is replying to a letter, which belongs to
an email thread. The user by clicking on the number knows the recipients that were added or
removed. Through this message, the user gets to know if some important recipient was
removed. The user may want to answer to one of those recipients. On the other hand, the
user gets to know if were added some recipient, which he does not want them or one of
them, to receive the response.
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One problem verified during the test was when the users were asked to move one letter
among folders. The users, through the button move, could only move the letter to an archive,
not to the existing folders into the archives. We modified the interface in order to resolve
this problem.

Figure 115 - Move to archives or to folders

The figure 115 shows an example where the user can move a letter for one of his five
archives. He can also move to the folder ―CANDIDATURAS‖ which exists into the archive
―ERASMUS‖ or to one of the existing folders into the archive ―UFSC‖.
We, in the contacts wall view, only made changes in the contacts menu.

Number of letters

Contacts
suggestion

Figure 116 - Contacts menu redesigned

As was described above in the figure 110, we removed the button of the contacts
suggestion of the initial view. We added the button in the contacts menu with the name
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―SUGGESTION‖. We added the button in this wall, because its content is related to
information of the same.
We modified the icon to sort the letters by the number of emails received from each
contact. We modified the icon of this button, because some participants had difficulties to
understand what it means.
Show
archives wall
menu

Number of
unread letters
Add new
archive

Area for which the
user can drag letters

Figure 117 - Archives wall redesigned

The participants in the tests were asked to move a letter among folders. The first thing
they tried was drag the letter onto the archive or folder. In the initial prototype, the user can
only drag a letter among open folders. The user can not drag a letter onto the archive or
folder. Now, we allow the user to drag letters onto archives or folders.
In the archives wall view (figure 117), the user visualizes a new area for which he has
dragged letters when he was in the initial view or in the desk view. The user can drag the
letters of this area to an archive or to a folder.
We introduced an indication to inform the user how many unread messages he has in the
archive.
We redesigned the button to show the folder menu. Some participants did not understand
what the previous button meant.
The participants, during the test, were also asked to create a new folder. In the initial
prototype the users can only create archives and folders in the folders menu. Some
participants wish to create an archive directly on the archives wall and to create a folder
inside an archive.
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Add new

Exit

folder

Figure 118 - Archive opened

We added a button named ―ADD NEW ARCHIVE‖ in the archives. This button allows
the users to create a new archive. The author placed this button in the first archive following
the last archive, as can be seen in figure 118.
As figure 119 shows, we added a button ―ADD NEW FOLDER‖ inside the archive. We
placed this button in the folder following the last existing folder. In order to keep the system
consistency, we moved the exit button from the right bottom corner of the archive to the
right top corner.

E
xit

Figure 119 – Folder opened

In the folder interface (figure 119), we only moved the exit button from the right bottom
to the right top bottom.
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Hide folders
menu

Number of
letters

Add new
archive

Add new
folder
Confirm

Figure 120 - Folders menu redesigned

In order to keep the system consistency, we also changed the button which allows the
user to hide the folders menu (figure 120). He modified the icon to sort the letters by the
number of emails received from each contact, as he made in the contacts menu (figure 116).
We replaced the icon of the confirm button placed in front of the fields where can be
entered information. We also replaced the information in the fields where the user can enter
new information. The author replaced ―NEW FOLDER‖ by ―ARCHIVE NAME‖ and ―NEW
SUBFOLDER‖ by ―ADD NEW FOLDER‖. We changed these names to maintain the metaphor.
Instead of the user think that folders have subfolders, he think in archives with folders.

5.5 - Redesign Evaluation

5.5.1 - Test Description
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The purpose of this second test was to gauge the usability and ease of navigation of the
email application after some interface issues that have been detected in previous test were
fixed. Another purpose was to verify if the major problems verified in previous test were
properly adjusted. This second test was made with six different students, studying in areas
non related to informatics. In this test, the author selected students, which do not have much
knowledge about technology, as the previous participants. Five of the participants were of
the male sex and the other was a female. They are aged between 20 and 23 years old. Two
participants are attending the same course, but in different faculties. The other participants
are attending different courses. These results can be seen in Attachment C, in the section
C.3.2.2.
In the section C.3.1.1 of the Attachment C is shown the design of the usability test.
At the beginning of the test, if a participant does not know the purpose of the
application, the moderator briefly explained the purpose of the application. Then the
moderator briefly explained the application and how the test should run. The remaining of
the introduction of the test was similar to the previous test, which has been explained.
The times measured only represent the time that the participant took to complete the
action. The time was started when the moderator finished explaining the desired task. It was
stopped when the participants achieve the objective. In this test when the participants make
questions about the task time was stopped. The average times that will be presented contains
the time the participants took to complete the task or subtask. The average does not include
the time from the participants that could not finish the task/subtask. The time when
participants could not complete the task/subtask was stopped when they said they could not
do the task/subtask.
The objective of the first task was to understand if the users relate the letter to a
message and where they start reading the messages that are on the table. Also the
participants should recognize if the message was read or not. Other objective was to
understand if the users understand the suggestion to arrange the messages into folders. The
messages were displayed on the table ordered by date from the upper left corner to the
bottom right corner. In the table were read and unread messages. The moderator asked to
the users to find the most recent message which has been read. The moderator to understand
if the participants understand the suggestion, one pop-up appears with some messages and
they had to move some of those messages to an existing.
The purpose of the second task was to measure if users like a view that allow them view
more messages. The other purpose was for the moderator to understand whether the
modifications made related to the delete action were well implemented. The users had to
change from the initial visualization for the visualization that allows users to see more
messages that are on the table. After that, they had to delete three messages.
The objective of the third task was to change the current view to the archive wall view.
The moderator also wants to understand if the users can follow the same interaction logic in
the former view. To do so, the users had to click two times in the archive wall. Once they
were in the wall, they were asked to find folder which contains most messages. To find the
folder, the users had to go to the menu and sort the archives by the number of messages.
In the fourth task the participants had to find the existing folder. They also had to move
the most recent message from the archive which contains the message for the found folder.
The purpose of these subtasks was for the moderator understands if the users recognize the
folder icon. The other purpose was to verify if the modifications made to the move action
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between folders were well implemented. Also related to the action folder, to verify if the
users drag the message to up the folder or open the folder and drag the message into it.
In the fifth task the objective was to the moderator understand how the users find a
specific contact. One of the possibilities was change the current view to the contacts wall. To
do so, the users had to click two times in the contacts wall to go to the correct view. Other
way to find the contact was change the current view to the initial view (the table). After
being in the initial view, they could use the search engine to find the contact. Once the users
found the contact, they had to show the emails from him.
In the sixth task the moderator asked the participants to change to the initial view. Once
the participants were in the initial view, they had to see a message sent for a specific contact
in a specific date. The purpose of this task was to the moderator verify how the participants
find the message. They could find the message using the search engine existing in the table.
The other alternative is go the contact wall and look for the contact. The users in the contact
wall to find the contact can look for him in the wall or use the search engine. When they find
the contact wall they can view the messages that the contact sent to him.

5.5.2 - Description of Methodology
The methodology followed in this test was similar to the one used in the previous test.
The only thing that changed, were the participants in each, except the moderator. Each
session was leaded by a moderator and it also included one participant. The moderator
explains the tasks to the user and simulates the operation of the application. During the test
he collected the data. To measure the time, the moderator starts the time in the beginning
of the test. He only stops the time, when the participant finishes the task or when he has to
simulate something in the prototype.

5.5.3 - Test Environment

The test was made in the same paper low-fidelity prototype as the previous test. The main
differences were the modifications that were made, based on the results of the previous test.
The test session were made at each participant home.

5.5.4 - Results and Discussion

The results of the redesign evaluation are available in section C.3.2.1 of the Attachment
C.
Four of the participants have three email system accounts. The other participants have
two email system accounts.
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The first objective, which was to understand where the participants start to read the
messages, was achieved. All the participants started to read the messages on the top left
corner. They also have distinguished the read messages from the unread messages.
The participants appreciated the view that allows seeing more emails. In the previous test
the participants had difficulties in deleting three emails with one single action because they
tried to select the messages, which was not possible. This interaction has been changed, so
the messages in this test could be selected. Now, they have the same interface as they have
in the suggestion of letters, as in the first design. Regarding this change, the participants had
to delete the most recent message and the last two messages. The moderator did not ask
them to delete the three emails in one action. Nevertheless and with the possibility of select
the messages, the participants deleted the messages with one action. This result was not
expected by the moderator, but it was a positive aspect. One participant after selecting the
most recent message, tried to sort the messages by date. Although this action cannot be
accomplished at this moment, it will be considered in the future improvements of the
interface.
Another objective was to verify if the participants use the same reading logic in the
archives wall view followed by the initial view. The participants sorted the archives by the
number of messages that the archives contain. They followed the same reading logic to
identify which was the archive that contains more messages.
The participants always opened the archive that contains the folder to found its name.
They also could see the folder name in the folder menu, which has a list of archives and
folders. This means that the participants recognized the folder icon. All the participants
moved the message between folders without any problems. To do that, they dragged the
message between folders. The changes in this action have shown positive results. This task
had caused difficulties to the participants in the previous test.
In order to find a message from a contact in a specific date, the user can go to the
contacts wall view and look for that contact. Alternatively, they can use the existing search
engine in the table. As already observed in the results, more than half of the users used the
search engine. Although the participants can search for the contact and date, they only
search by the contact. Only after the results appear the participants would search by date.
The test revealed that the modifications made after the previous test were well
implemented. The feedback given by the participants in the end of the test was very positive.
They enjoyed the application.
Regarding SUS score, the result was much better compared with the previous test. The
score reveals good system usability. The problematic problems were resolved, which means
the improvements made were well implemented.

5.6 - Medium-Fidelity Prototype

In this section the author will present some transactions between interfaces with mediumfidelity prototypes. The highlighted areas in gray are the areas where we i clicking.
We will demonstrate how the user can send an answer to a letter.
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Figure 121 - Desk view with letter selected

First he double-clicks in the desired letter (figure 121).

Figure 122 - Letter opened
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Now that we can see the content of the letter, he will click in the ―REPLY‖ button (figure
122).

Figure 123 - Reply form opened

We fill all the information and send the reply by clicking in the ―SEND‖ button (figure
123). When the message is sent, we return to the desk view.
Now we will show an example of the suggestions of letters.
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Figure 124 - Suggestion of letters

The suggestion appeared to and the author wants to move the letters to a folder. To do
that, we will click on the ―MOVE‖ button (figure 124).

Figure 125 - Move to an archive
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We moved the messages to the ―Tenis Mesa‖ archive (figure 125). After the letters were
moved, we return to the previous view.
Next, we will delete the oldest letters.

Figure 126 - Waste bin selected

We, to delete the messages, need to visualize the waste bin (figure 127). To do that, we
click on the waste bin button (figure 126).
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Figure 127 - Desk view with stack selected

We click on the stack of letters to select it and then we will drag the stack onto the waste
bin.

Figure 128 - Confirmation of the deletion
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After we drag the message to the trash, a message appears to confirm the deletion (figure
128).
Next, we will show the folders menu of the archive wall and we will move a letter among
folders. We have double-clicked on the archives wall, to go to that view.

Figure 129 - Archives wall

We click on the ―OPTIONS‖ button to visualize the folders menu (figure 129).
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Figure 130 - Folders menu

We can visualize the actions he can perform on the archives wall. Now, we will hide
the folders menu and he will move a letter among folders. To hide the menu, we click on the
―OPTIONS‖ button (figure 130).

Figure 131 - Archives wall
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We clicks on the archive to open it (figure 131). When the archive is open, we can see its
content.

Figure 132 - Archive opened

We will move a letter of the archive ―UFSC‖ (figure 132). We click on the folder
corresponding to the archive to view its letters.
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Figure 133 - Folder opened

We will move the first letter to the ―ERASMUS‖ archive (figure 133). To do that, we will
select the letter and drag it onto the archive.
Next we will visualize the emails of the contact which sends him more emails. We doubleclicked on the contacts wall, to go to that view.

102

Figure 135 - Contacts wall

We double-click on the ―CONTACTS‖ button to visualize the contacts menu (figure 134).

Figure 134– Contacts wall menu
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To sorts the contacts by the number of letters received, we click in the corresponding
button in the menu (figure 135).

Figure 136 - Contacts organized

Now, that we have our contacts organized (figure 136), we will click in the button to
visualize the letters of the contact that sends us more letters in the menu.
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Figure 137 - Letters of a contact

We can see the letters of the contact (figure 137).

5.7 - Conclusions

In this chapter the initial ideas were described and exploited (section 5.1). These ideas
helped the user to find the final idea, which was transformed into the prototype. We
developed the prototypes considering the data gathered in the interviews (section 5.2).
The prototypes were tested by some users that performed usability tests (section 5.3).
The tests provide useful information to us. In the end of the first test, the users said that
liked the prototype, but it should have more consistency. Beyond that, most of the
participants liked the interface. Through the information‘s collected, we redesigned the main
interface problems.
We redesigned some parts of the interface (section 5.4) and then tested with new users
(section 5.5). The feedback obtained from the second test was very good. The participants
performed the tasks without difficulties. So, the improvements made in the interface were
well designed. The participants liked the application and some asked if it will be developed.
When finished the tests, a medium-fidelity prototype was designed for some interfaces, in
order to have a more real approach of the interface (section 5.6).
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Chapter 6
Conclusions and Future Work
The result of this thesis is a prototype of a new email application. This application has an
interface usable and enjoyable, regarding the usability tests and the feedback obtained.
The first part of the work consisted in researching different ways of e-mail and
information visualization. Initially, the main objectives of this thesis were developing an
application that allows identifying patterns among the emails of a user and facilitating the
search for emails. But with the progress of the research and with the identification of
problems and needs of users, the visualizations that have been explored, were a great help in
the development of the final application. Of the email visualizations explored, those which
attracted most interest were those representing the incoming email as a metaphor. The
metaphor is a way of representing the email in a more real way, which can be better
interpreted by the user.
In the second phase of the study were made interviews with the target audience, college
students, and ―overloaded users‖. In these interviews were identified the difficulties and
needs of users. The interviews also allowed comparing the level of use of email between the
two groups of users. The college students do not usually save the emails in folders, keeping
them in the inbox; they begin to receive emails, but even in small amounts and do not take
much advantage of the search. The ―overloaded users‖, which receive large amounts of mail,
organize their emails into folders, but have difficulty in managing the huge amount of emails;
they use the search in a more optimized way. Initially, it was tried to be held focus groups
instead of interviews. They just were not made because of different availability of users.
Having identified users' needs, were developed some prototypes on paper. Some ideas
were developed, until reach the final idea. The prototype is a metaphor of a work desk. The
prototype includes a table where the user has the received letters (inbox with emails), and
has two walls. One wall, where the user has archives, which can contain folders (folders that
may have subfolders). The users can organize the letters in these archives or folders. The
other wall is a corkboard, where the users have Polaroid‘s. Each Polaroid corresponds to a
contact.
Once developed the first prototypes of the application, usability tests were conducted
with college students. These tests revealed some problems in the interface. The biggest
problems were how to select an email and move emails between folders. Considering the
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results and some suggestions of the participants, some interfaces were redesigned in order to
solve the problems identified. After redesigned the interfaces, a new usability testing was
conducted with different college students. The purpose of this test was to test the changes
that were made and other interfaces that had not been tested. The test showed good results,
because the users had no problems in performing the requested tasks. This means that the
improvements of the interface were well drawn. The application displays an enjoyable and
usable interface. The college students, in both tests, liked the application. At the end, were
developed some medium fidelity prototypes, which allowed simulating some features of the
email application. These prototypes show a closer visualization of the real interface. These
prototypes have a very nice interface.
Nothing prevents other that users can use the application. The application, only, was not
designed focusing on the needs of those users.
All the objectives were accomplished.
Future Work
In future work, will be designed all interfaces of medium fidelity prototypes. When those
interfaces are finished, make new usability testing, in order to be covered all the
functionalities of the application.
If the feedback is positive and if there is the possibility, the application will be
implemented.
Extend the application to other users, identifying their needs, so that can be made the
necessary changes in the application. Thus, new users could use it, according their needs.
Study different scenarios and touchable interfaces, where the email application could be
integrated or adapted.
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Attachments
Attachment A

SYNC/LOST
Author(s): Herbert Rafael, Ricardo Wagner, Pedro Miguel Cruz, Helder Robalo, Jonathas
Sampaio and Lucas Cancela
Institution: 3bits Lab
Year: 2009

Figure 138 - Sync/Lost design (Rafael, Wagner, Cruz,
Robalo, Sampaio, & Cancela, Sync Lost, 2009)

Figure 139 - Sync/Lost design zoomed (Rafael, Wagner,
Cruz, Robalo, Sampaio, & Cancela, Sync Lost, 2009)
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Created in Processing, SyncLost is a multi-user immersive installation on the history of
electronic music. The project's objective is to create an interface where users can view all
the connections between the main styles of electronic music through visual and audible
feedback (Rafael, Wagner, Cruz, Robalo, Sampaio, & Cancela, Sync Lost, 2009). The choice is
individual and leads to a collective consequence in the spatial visualization of information
(Rafael, Wagner, Cruz, Robalo, Sampaio, & Cancela, SYNC/LOST, 2009).
The installation can be used by three users simultaneously. Each one interacts by choosing
a style on the interface. When you click, all the connections are shown - where the style
comes from and which had been influenced by it - furthermore the music plays and a
representative text information is displayed (Rafael, Wagner, Cruz, Robalo, Sampaio, &
Cancela, SYNC/LOST, 2009).
Exploring Enron
Author(s): Jeffrey Heer
Institution: UC Berkeley
Year: 2005
It uses Enron email. The interface unifies information visualization techniques with various
algorithms for processing the e-mail corpus, including social network inference, message
categorization, and community analysis (Heer, 2005).
People are drawn as nodes with labels containing either their name or their e-mail
address, depending on what was present in the database. Edges represent the histories of ALL
e-mail traffic between two people. Pie graphs are placed in the center of each edge,
conveying an overall picture of how the e-mail traffic represented by that edge has been
categorized (Heer, 2005).
Enron version 1

Figure 140 - Enron categories (Heer,
2005)
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Figure 141 - Enron version 1 visualization (Heer, 2005)

It allows the user to interact with the graph: Mousing over a node causes its adjacent edges
and neighboring nodes to highlight, and mousing over an edge causes both the edge and its
adjacent nodes to highlight, aiding navigation. Clicking the background and dragging causes
the display to pan, while holding down the right mouse button and dragging up or down
causes the display to zoom. Nodes can also be dragged around. Clicking on a node causes the
entire e-mail history for a person to be displayed in the message viewer (Figure 142).
Similarly, clicking on an edge causes the entire message history between the two adjacent
people to be displayed in the message viewer. Additionally, a connectivity slider along the
bottom of the display allows users to filter the display. Moving the slider to the right causes
only nodes with increasing connectivity to remain visible, refining the network visualization to
show only increasingly connected actors. There is also a community slider (Heer, 2005).

Figure 142 - Enron message viewer (Heer, 2005)
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The viewer has a message viewer, which depending if the user clicked on a node or an
edge, it shows all emails sent or received by a given person or all email traffic between two
individuals, respectively (Heer, 2005).

Figure 143 - Enron communities (Heer, 2005)

A pie on the far left indicates that the mail was sent by the first name listed in the label
(or the single person in the case of only one name in the label). A pie in the second column
indicates that the first person listed received that e-mail (i.e. that it was sent by the second
person in the case of an edge). Next is a series of color labels representing annotation counts
for each category for the currently selected message (Heer, 2005). The viewer also allows see
communities.

Enron version 2
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Figure 144 - Enron version 2 visualization (Heer, 2005)

This version introduces a stablized layout, temporal filtering, and multiple keyword search. A
multiscale histogram timeline displays the distribution of e-mails over time, and an
interactive time axis and range slider allow for the selection of specific time ranges (Heer,
2005). Keyword searches highlight matching nodes and edges. The current design uses
additive colors (e.g. yellow + orange = red) to present intersecting search hits. Furthermore,
search hits also highlight in both the time histogram and the message viewer.

Figure 146 - Timeline plain (Heer, 2005)

Figure 145 – Timeline (Heer, 2005)
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Figure 147 - Enron search (Heer, 2005)

SolidSX
Institution: SolidSourceIT
Year: 2009

Figure 148 - SolidSX visualization (SolidSource IT, 2009)

The Software Explorer (SolidSX) is a standalone Windows application that gives insight in large
software systems. SolidSX creates high-quality visualizations that simultaneously shows the
structure, dependencies, metrics on all types of source code elements (files, classes,
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methods, fields, etc.). By using hardware-accelerated graphics, SolidSX is able to display
large amounts of information in a clear and concise manner and provides fast and easy
exploration through large source codes (SolidSource IT, 2009).
Instead of displaying the code textually, SolidSX represents the software system
graphically. The human visual system is known to have a high data bandwidth and throughput,
and SolidSX uses this property to convey large amounts of information to the user by creating
novel, high quality visualizations of the software. In that sense, SolidSX is better suited to
gain code insight than classical text-based approaches (SolidSource, 2009).

Figure 149 - SolidSX zoomed in (SolidSourceIT,
2009)

NetFlix Similarity Map
Author(s): Christopher Hefele
Institution: (unknown)
Year: 2009

Figure 150 - NetFlix visualization (Hefele, 2010)
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This visualization depicts the similarities between 5,000 movies as found by an algorithm used
for the Netflix Prize. Movies are represented by dots with adjacent titles. Similar movies, as
determined by customer rating patterns, are connected by a line. Colors closer to red
indicate a weaker similarity, and colors closer to yellow indicate a stronger similarity. Many
similarly-rated movies tend to cluster around topics, themes, directors, or actors. You can
see a previous version of the project here (Hefele, 2010).

Figure 151 - NetFlix zoomed in (Hefele, 2010)

PostModernNews
Author(s): James Ford
Institution: (unknown)
Year: 2009

Figure 152 - PostModernNews visualization (Ford, PostModernNews, 2009)
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PostModernNews deconstructs a collection of Twitter messages into a bag-of-words, replacing
syntax with a graphic re-arrangement of terms that the reader must re-associate to assert
meaning. Users can either enter particular search terms or select one of the expandable
categories, e.g., Trends, Celebrities, Editorial, to get started. The interaction with the
generated territory allows different behaviors. While some relationships are drawn, others
are implied with boundaries, solid or porous, and others only appear when queried with the
cursor (Ford, PostModernNews, 2009).

Figure 153 - PostModernNews select message (Ford,
PostModernNews, 2009)

By holding the cursor over the word climate or over the region of the image with the
labels Climate or #climate the co-occurring words obama, copenhagen, world and others will
be highlighted. Double-clicking on the word climate or the corresponding region of the image
will create a list of documents (messages) similar to the one below. Clicking on any orange
square will display that complete document (Ford, PostModernNews, 2009).
Enron’s Email Pattern
Author(s): Bill Marsh
Institution: The New York Times
Year: 2005

Figure 154 - Enron pattern visualization (Marsh, 2005)
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This project shows the conversations between the employees of Enron. This graph produced
by The New York Times reveals a map of a week's e-mail patterns in May 2001, when a new
name suddenly appeared. Scientists found that this week's pattern differed greatly from
others, suggesting different conversations were taking place that might interest investigators
(Marsh, 2005).

Figure 155 - Enron pattern zoomed in (Marsh, 2005)

Email Constellations
Author(s): Raffi Krikorian
Institution: (unknown)
Yearr: 2002

Figure 156 - Email constellation visualization (Krikorian, Email Constellation,
2002)
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This project aims to be a free, flexible, and easily modifiable visualization tool that allows a
user to intuitively understand their online social group structure. This software was inspired
by social network fragments and buddy graph – this code has all the functionality from its
counterparts (except zoom) that could be implemented in a generic fashion. As the author
explains: ―Colouring is not in this software as it is currently impossible to colour the graph
without asking the user to classify his or her entire mail network manually; it is too hard to do
automatic classification and colouring of e-mail addresses‖ (Krikorian, Email Constellation,
2002).

Figure 157 - Email constellation zoomed in (Krikorian,
Email Constellations, 2002)

In this example, the user's mailbox scanned has been relaxed into about 10 different
social groups. By looking at To:, From:, and Cc: headers, this tool constructs a graph of who
knows who. Each ―star‖ represents a person, and each ―constellation line‖ draws out the
relationship (Krikorian, Email Constellations, 2002).
ITP Students List Conversations
Author(s): Josh Knowles
Institution: (unknown)
Year: 2007
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Figure 158 - ITP students list conversations visualization (Knowles, ITP Student
List Conversations, 2007)

ITP Student List Conversations is a visualization of the e-mail conversations that have
occurred on the ITP (NYU graduate program) student e-mail list. The amount of conversation
between two people is determined by how much they participate in the same discussion
threads. The strength of the connection between two people is determined by multiplying the
number of e-mails they each send to the same thread and adding together these numbers for
each thread. So if you and I each sent 1 message to a thread, we get 1 connection ―point‖
added to our ―score.‖ If we each sent 3 messages to a different thread, we would get 9
connection points (3×3). More connection points are represented by heavier lines connecting
two people (Knowles, ITP Student List Conversations, 2007).

Figure 159 - ITP students list conversations
zoomed in (Knowles, ITP Student List
Conversations, 2007)
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Email Map
Author(s): Christopher Paul Baker
Institution: (unknown)
Year: 2007

Figure 160 - Email map visualization, one person relationships (Baker, Email Map, 2007)

This Email Map, created by Christopher Baker, is a piece of custom designed software capable
of rendering the relationships between Christopher and individuals in his address book by
examining the TO:, FROM:, and CC: fields of every email in his email archive. The intensity of
the relationship is determined by the intensity of the line. The tool allows one to explore
different relational groupings and periods of time, revealing the temporal ebbs and flows in
various relationships. In this way, this tool is a veritable self-portrait, a reflection of
Christopher's associations and a way to locate himself at various points in history (Baker,
Email Map).
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Figure 162 - Email map visualization (Baker, Email Map, 2007)

Figure 161 - Email map zoomed in (Baker, Email Map, 2007)

Universe
Author: Jonathan Harris
Year: 2007
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Figure 163 - Universe visualization (Harris, Universe, 2007)

Universe attempts to create new constellations for today‘s night sky by continually analyzing
the contents of over 20,000 international news sources, suggesting a modern mythology based
on global media coverage. Universe portrays all information as being interconnected. Any
word, quote, person, photo, topic or story can become the ―center of the universe‖, causing
all other items to rearrange themselves in relation to the selected item (Harris, Universe,
2007).

Figure 164 - Universe image (Harris, Universe, 2007)

Phylotaxis
Author: Jonathan Harris
Year: 2005
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Figure 165 - Phylotaxis visualization (Harris, Phylotaxis,
2005)

Its structure (designed by Stefan Sagmeister), is derived from the Fibonacci Sequence and
closely related to the Golden Ratio. Phylotaxis presents the world‘s latest science news as an
interactive particle system, consisting of many small dots, each representing a single piece of
science news, chosen automatically by a computer program scouring the web (Harris,
Phylotaxis, 2005).

Figure 166 - Phylotaxis culture visualization (Harris, Phylotaxis,
2005)

Mountain
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Author: Fernada Viégas
Year: 2005
Mountain visualizes a person's email archive in terms of all the people with whom this person
has been in touch over the years. Each layer in the Mountain represents a different person.
Layers are ordered by time, with the first people in the email archive at the bottom and the
most recent people in the archive at the top right portion of the mountain. The thickness of
each layer refers to how recently the person has been in contact with ego (the owner of the
email archive). Users can highlight specific layers in the Mountain causing the first words of
every email exchanged with this person to appear on the screen (Viégas, 2005).

Figure 167 - Mountain visualization (Viégas, 2005)

In the mountain above, the owner of the email archive has graduated from one school and
moved to a new university for his graduate studies. This is the reason why we see two distinct
peaks; the mountain on the right represents the surge of new contacts this person has made
in the new school (Viégas, 2005).

Figure 168 - Mountain selection (Viégas, 2005)

ForwardTrack
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Author: Eyebeam R&D (redeveloped with the assist from Stamen Design)
Year: unknown

Figure 169 - ForwardTrack visualization (Eyebeam R&D)

ForwardTrack tracks and maps the diffusion of email forwards, political calls-to-action, and
online petitions. It can trace email forwards, map the impact of blogs, and facilitate webbased sign-ups and social networking (Eyebeam R&D).
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Attachment B
B.1 Interview Design

B.1.1 Interview

1. How many email accounts do you have?
2. Which email system do you use?
The next two questions are related to the amount of daily received emails and how they
are treated. Like is used a work desk metaphor, the amount of received emails and if the
emails are read when the users received it, influences the way the visualization can be
drawn.
3. How many emails do you receive daily?
4. Typically do you read the email when you receive it?
The following two questions are related to the folders. As one of the main objectives
is to create email management habits, it is important if the interviewees have some kind of
emails management.
5. Do you organize the incoming emails into folders?
6. Do you use automatic or semi-automatic processes to organize emails? (for
example tags)
The following three questions let know the amount of contacts that the interviewees have
and what kind of information they relate to their contacts. With this information, study a way
to improve the way the contacts are managed.
7. Do you kwon how many contacts have in your email?
8. Do you have many international contacts?
9. Do you relate information to the contacts, such as, phone number, address,
between others. If yes, which?
The following question is related to the management of the emails received. It is
important to know the amount of emails that are displayed.
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10. Which emails received do you usually save? Why?
The next two questions are related to the search of an email. The way the interviewees
search for an email is important, because it cannot be introduced in the visualization in a way
that leaves the concept of the metaphor. The search in the visualization should be
understandable and facilitate even more its action.
11. Imagine you want to access an email which you received at day X, sent by person
Y. How do you do to access that email?
12. How do you search an email?
The last two questions allow withdraw what the interviewees give more preference in the
visualization of an email. It also allows identify problems that they have with the email
system that use. Some of these problems can be avoided in the construction of the
visualization.
13. The email systems already allow you to view the date and hour of an email, the
sender, between others things.
Which of the following functionalities do you consider useful?


Date/hour



Sender



Recipients



Time between emails from a thread



Relations between users



Most common words in the email



Attachments

Put by relevance order. Do you want to include others?
14. Do you remember any situation that your email system does not allowed you to do
what you intended?

B.1.2 Demographic Data

Name: ________________
Age: ________________
Function: (was not made to the students) ________________
Year that frequent: (just made to the students) ________________
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Course: ________________
Faculty: ________________

B.2 Results

Following will be presented the data obtained in the interviews.
Through the analysis of the videos that were made were collected all the information
related to each question. After obtaining the information, this was analyzed and, in some
cases, was grouped to better interpretation of answers given by the interviewees (Gorden,
1992).
After categorizing all the information‘s related to each questions, the obtained results
from college students and from the ―overloaded users‖ were compared.

B.2.1 Students Interview Results

1. How many email accounts do you have?
All the interviewees responded that have 3 email accounts.
2. Which email system do you use?
All interviewees have a Hotmail email account and a faculty email account. 4 of the
interviewees of have a Gmail account and only one has a Sapo account.
Some of the interviewees have more than one Hotmail account, each of one for
different purposes. Two of them have one Hotmail account for friends and the other
account is for work. Other interviewees do not check their Hotmail account.
All the interviewees have a faculty email account, but, again, most of them do not use
it. Some interviewees have a Gmail account, but do not use it.
3. How many emails do you receive daily?
Every interviewee receives new emails daily. 4 of the interviewees receive less than 10
emails, 2 of them receive between 10 and 20 emails and the others interviewees receive
more than 20 emails.
Regarding to the number of emails received from Hotmail, 3 of the interviewees
receive less than 5 emails and 2 of them receive between 5 and 15 emails. Only one
receives more than 15 emails and one interviewee does not check his/her account. All the
interviewees who have account in Gmail receive less than 5 emails. Of the interviewees that
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check their Faculty account, 2 of them receive less than 5 emails and the other receive
more than 5 emails.
4. Typically do you read the email when you receive it?
The interviewees just read the email after seeing who sent it or the subject. If the
email does not matter, some interviewed mark it as read or read it latter or erase it.
5. Do you organize the incoming emails into folders?
Only one of the interviewees organizes their emails into folders. Some of them, that do
not organize the emails into folders, consider that is an error; others just let stay the emails
into the inbox, because it has enough space.
6. Do you use automatic or semi-automatic processes to organize emails? (for
example tags)
Similarly to question six only one of the interviewees uses processes to organize their
email account and the other six just let the emails in their inbox.
7. Do you kwon how many contacts have in your email?
3 of the interviewees have between 100 and 200 contacts, one of them has less than
100 contacts and 2 have more than 200 contacts. Only one interviewee does not know how
many contacts has.
This numbers of contacts are an approach of the real number, because the users did not
gave their sure when asked this question.
8. Do you have many international contacts?
6 of the interviewees have international contacts, only the other does not has contacts.
Of those interviewees who have international contacts, 4 of them have less than 5
contacts and 2 of them have more than 5 contacts. But one of them do not exchange
emails with his/her international contacts, two of them occasionally exchange emails with
their international contacts and 3 of them rarely exchange emails with their international
contacts.
9. Do you relate information to the contacts, such as, phone number, address,
between others. If yes, which?
5 of the interviewees associate information to their contacts, but the only information
which they relate is the name of the contact. The other 2 interviewees only maintain the
email related to their contacts.
10. Which emails received do you usually save? Why?
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When the interviewees where asked about which information they usually save, 3 of them
said that save the funny emails. They consider that those emails have attachments with
funny videos or interesting power points. Those interviewees also save the information
related to the faculty.
2 of the interviewees save all the information, because they do not want have the job of
moving them to a folder or erase them. 4 of the interviewees save the important emails,
considering that those emails can be of work, attachments or hobbies.
11. Imagine you want to access an email which you received at day X, sent by person
Y. How do you do to access that email?
It was asked to the interviewees how they search for an email received in a specific day
from a user. 4 of the interviewees use the search engine to find the email and the others
use the method page to page to find him.
When interviewees use the search engine, they search for the name of the sender of the
email or by his subject. While the interviewees that use the method page to page search by
date and when they find the specific date, they look for the name of the sender.
12. How do you search an email?
In a regular search, 4 of the interviewees use the search engine to find the email they
want, and the others use the method page to page to find it.
3 of the interviewees that uses the search engine, normally search by the name or
subject and the other search by date. Those interviewees who use the method page to
page always search by date, when they find the specific date; they do another search by
name or subject.
13. The email systems already allow you to view the date and hour of an email, the
sender, between others things.
Which of the following functionalities do you consider useful?


Date/hour



Sender



Recipients



Time between emails from a thread



Relations among users



Most common words in the email



Attachements

Put by relevance order. Do you want to include others?
After shown to the interviewed an email visualization example (Anymails) and explained
to him, was requested to put by relevance order the features mentioned in this question.
After analyzing all the responses of the interviewed their final preferences are, ordered
from major to minor priority: sender, date/hour, recipients, most common words in the
email, attachments, time between words in the email and relations among users.
To find the final ordered, considering all the responses, it was used a formula to calculate
the importance of each feature through the analysis of a mean according a gradual scale.
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value  xi * F i 

 xi * F i 

xi   Number of occurrences of feature
position
i of position i where the
F i  
Value

in

feature is

For each feature the number of occurrences in each position is calculated. That number is
multiplied by the position value. In the end, the obtained value is divided by the total sum of
all features. To better understanding an example is given. Five interviewees selected the
sender as first option and two as second choice. The number of features is seven; the first
option has the value seven, the second six, and so on respectively until the last has the value
one. In other words, if the sender was chosen five times in the first position and two at
second position, its value is 5*7+2*6. The same is calculated for the other features and
everything is summed. The final value of the sender is 5*7+2*6/total sum.
When asked if the interviewees want to include other features, 4 of them did not want
to include, some because did not remember in that moment. The other interviewees
suggested include the subject of the email, associate an image to the contact, the size of
the email and a visualization as a graph, viewing in the x axis the date and in the y axis the
contacts.
14. Do you remember any situation that your email system does not allowed you to do
what you intended?
6 of the interviewees have problems with their email system. Some of them cannot send
an attachment because his size is bigger than the limit of the email system, others cannot
find or erase an email, others could not open the email system and the emails going directly
to the garbage.

B.2.2 Students Demographic Data Results
Nowadays, college students receive information from multiple sources: family, friends,
college, among others.
For this study seven persons were interviewed with ages between 20 and 22 years old,
from different courses.
More than half of respondents are man (five of the interviewees) and the other are
women (two of the interviewees).
Almost all interviewees belong to different faculties; only 2 of them study in the same
faculty, Maia Institute of Higher Education (ISMAI), but in different courses, one is attending
the degree in physical education and sport and the other is attending the degree in human
resource management. The others are attending the degree in elementary first cycle at
School of Education (ESE), the master in informatics and computing engineering at FEUP, the
degree in business management at Lusíada University of Porto, the master in pharmaceutical
sciences at Pharmacy Faculty of the University of Porto (FFUP) and the degree in biology at
University of Aveiro.
The college students are attending from the 1st to the 4th year.
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B.2.3 “Overloaded Users” Interview Results

1. How many email accounts do you have?
The interviewees have between 2 and 4 emails accounts.
2. Which email system do you use?
As the interviewees are linked to an institution of higher education, all of them have at
least one faculty account. 2 of them have two faculty accounts. Besides the faculty
account, they also have Gmail, Hotmail and Netcabo accounts. To access their emails, 3 of
them use Microsoft Outlook system and the other one uses Mozilla Thunderbird system.
3. How many emails do you receive daily?
Only one of the interviewees, because he is an assistant guest, does not receive large
amount of emails, while the others receive higher amounts. They receive among 70 and
200 emails.
4. Typically do you read the email when you receive it?
All the interviewees read some emails when they receive them. To choose what emails
to read, they first see who is the sender and/or what is the subject. One of the
interviewees also reads the emails that are marked as important.
Regarding the emails that they do not read when they receive them, most of the
interviewees read them at the end of the day. Only one interviewee leaves some emails in
the inbox. All the other emails that are irrelevant are deleted by the interviewees.
5. Do you organize the incoming emails into folders?
All the interviewees organize their emails into folders and subfolders. The most common
method to organize the emails between they is to organize the emails by projects and into
the projects by person. They also have other methods to organize, but are related to
personal choices.
6. Do you use automatic or semi-automatic processes to organize emails? (for
example tags)
None of the interviewees use automatic processes of email organization. They organize
every email manually.
7. Do you kwon how many contacts have in your email?
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Regarding the number of contacts which the interviewees have, despite not knowing the
certainty of the number of contacts, they gave an estimate. 2 of them have about 300
contacts and the others around 115 contacts.
8. Do you have many international contacts?
From the contacts that interviewees have, all of them have international contacts. The
number of international contacts varies between 6 and 50 contacts.
9. Do you relate information to the contacts, such as, phone number, address,
between others. If yes, which?
Half of the interviewees associate manually the information to the most of their
contacts. The others relate the information while they synchronize their email system with
the cell phone. Some contacts just have the email related.
All the interviewees relate to the contacts the name and the cell phone number. One of
them also associates the address, but just to some of the contacts.
10. Which emails received do you usually save? Why?
The kind of emails stored varies from interviewee to interviewee. 2 of the interviewees
store almost all emails; just not keep the emails that have attachments too large. If the
emails were also sent to other recipients and the subject does not matter, those emails are
not stored.
One of the other interviewees considers the email system as a repository, so he/she
stores all the emails that consider important to the future into folders. The other emails
which does not fit into any folder but are important, can be interesting or have to be
responded latter are kept in the inbox (this last one, the interviewee mark them with a flag
to highlight the needing of response), for a certain period. That period is normally between
one year and one year and a half. After that period he erases all of the emails. The other
interviewee stores all emails from the work.
11. Imagine you want to access an email which you received at day X, sent by person
Y. How do you do to access that email?
Like the interviewees have the emails organized into folder, 2 of the interviewees go to
the folder where the email can be. For those who use as a filter the name of the sender, go
directly to the folder related to sender.
Other interviewee goes to the search engine e search by the name of the sender. The
other interviewee, first organize the emails by date and then look by the name of the
sender.
12. How do you search an email?
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To make a normal search all interviewees use the search engine. They search by the
name of the sender, subject, project or for the content which can exist in the email they
look for.
Two interviewees only use the search engine, when previously do not find the email by
another method. One of those interviewees, first organize the emails by date and then look
for the name of the sender. The other interviewee goes to the sender folder or to the
project folder, where the email can be.
13. The email systems already allow you to view the date and hour of an email, the
sender, between others things.
Which of the following functionalities do you consider useful?


Date/hour



Sender



Recipients



Time between emails from a thread



Relations between users



Most common words in the email



Attachments

Put by relevance order. Do you want to include others?
After showing an example of visualization, interviewees were asked to order some email
features by relevance order.
The order chosen by the interviewees, from highest to lowest priority, is: sender,
date/hour, recipients, most common words in an email, attachments, time between
responses in a thread and relations between users. To find this order it was used the same
formula described above.

value  xi * F i 

 xi * F i 

xi   Number of occurrences of feature
i of position i where the
F i position
 Value

in

feature is

When the interviewees were asked if they like to see included other features, they
suggested the following: see the email and the responses sent on the same interface, the
introduction of a filter which allows to identify if an email was sent solely to himself or if
the email was sent to other recipients too, the subject and the size of the email.
14. Do you remember any situation that your email system does not allowed you to do
what you intended?
Two interviewees did not remember any situations that their email system had not
allowed them to make what they wanted. The other interviewees indicated email
synchronization problems and the size of the attachment when sending exceed the
permitted limit.

B.2.4 “Overloaded Users” Demographic Data Results
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Four teachers, aged between 24 and 62 years old, were interviewed. Three of them
were of the sex male and the other was female. They have different functions, assistant
guest, assistant teacher, teacher and professor. All of them teach at FEUP in the
department of industrial engineering and management.
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Attachment C
C.1 Final Questionnaires Design

C.1.1 Demographic Data
Name:_______________
Age:_______________
Course:_______________
Faculty:_________________________________________

C.1.2 System Usability Scale
1. I think that I would like to use this system frequently
Strongly

Strongly

disagree

agree

1

2

3

4

5

2. I found the system unnecessarily complex
Strongly

Strongly

disagree

agree

1

2

3

4

5

3. I thought the system was easy to use
Strongly

Strongly

disagree

agree

1

2

3

4

5

4. I think that I would need the support of a technical person to be able to use this
system
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Strongly

Strongly

disagree

agree

1

2

3

4

5

5. I found the various functions in this system were well integrated
Strongly

Strongly

disagree

agree

1

2

3

4

5

6. I thought there was too much inconsistency in this system
Strongly

Strongly

disagree

agree

1

2

3

4

5

7. I would imagine that most people would learn to use this system very quickly
Strongly

Strongly

disagree

agree

1

2

3

4

5

8. I found the system very cumbersome to use
Strongly

Strongly

disagree

agree

1

2

3

4

5

9. I felt very confident using the system
Strongly

Strongly

disagree

agree

1

2

3

4

5

10. I needed to learn a lot of things before I could get going with this system
Strongly

Strongly

disagree

agree

1

2

3

4
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5

C.1.3 System Functionalities Questionnaire

1. The application suggests move messages that are on the table to a new folder or
to an existing one. How do you rate the relevance and the interest of this
functionality?
I would not use. I

Yes, I would use in

Yes, I would use this

prefer organize

some situations. This

frequently.

without help.

could be useful.

1

2

3

2. The application suggests you to complete the information of the contacts which
only have the email associated. How do you rate the relevance and the interest of
this functionality?
I would not use. I

Yes, I would use in

Yes, I would use this

prefer organize

some situations. This

frequently.

without help.

could be useful.

1

2

3

3. How do you rate the navigation freedom between the table and the walls allowed
by the application?
Not at all

Slightly

important

Important

1

2

Important

Very
Important

3

4

4. How do you rate the possibility of move messages among folders in terms of
importance?
Not at all

Slightly

important

Important

1

Important

Very
Important

2

3

4

5. The application allows sort the folders through filters. How do you rate its
importance in terms of usefulness?
Not at all

Slightly

Useful

Very useful
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useful

useful

1

2

3

4

6. The application allows sort the contacts through filters. How do you rate its
importance in terms of usefulness?
Not at all

Slightly

useful

useful

1

2

Useful

3

Very useful

4

C.2 Evaluation of Low-Fidelity Prototype

C.2.1 Test Design

In this section will be presented the guide used to run the usability test, to collect personal
information and to gather information about the system usability and about some system
functionalities.

C.2.1.1 Usability Test
Imagine an email application formed by a table and two walls. The table consists in the place
where the messages arrive. One of those walls shows the archives where the messages can be
organized. The other wall shows the contacts of the user.
This description corresponds summarily to drawn system in the low-fidelity prototype. The
prototype is what I would like to test with you.
During the test new interface elements will appear. These elements simulate the
application behavior. All the objects (in text or image) that are circumvented in orange can
be selected to access more detailed options or can be dragged, just some objects.
During the test, whenever possible, verbalize aloud your thoughts, questions, criticism,
praises and how you will perform the action. Lastly, I want that you know we are not
evaluating you neither your performance. We are evaluating the application and its design.
Any doubt you have during the test, please let me know, and if I could I will try to clarify it.
Task 1
Imagine you want to read the most recent message. The message is on the table. How you
proceed to identify its date.
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Open the message and reply.
Task 2
<Arises the archive suggestion>
Now arose a pop-up window with some messages.
Move the most recent message to the table.
You agree that the most recent message and the third message belong to same archive.
How you proceed to move the messages to the archive ―Ténis Mesa‖.
The rest of the suggestion does not matter to you. Show me how you ignore it.
Task 3
Now you are again seeing the messages that are on the table. Asked to change to a view
which allows you see almost only the table.
<Receives two messages>
Delete the two oldest messages and the most recent message with one action.
Task 4
Asked to tell me if exist any folder. If exists, what is the folder name.
Now that you are at a new wall view, asked to sort your archives by the creation date.
Now that you have sorted your archives, tell me what is the most recent.
Task 5
Create a folder called INE into the most recent archive (UFSC).
Imagine you want to move the most recent message from the folder (Candidaturas) which
found previously for the created folder (INE). Show me how you would do that.
Task 6
Imagine you want to sort your contacts to know which of them sends you more messages.
Show me how you would do to know that.
Now show me the messages of the contact.
Task 7
<Arises the contact suggestion>
Now arose a pop-up window with some contacts. Show me how you would do to edit the
information of the first contact suggested.
Thanks for your availability!!!

C.2.2 Results
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C.2.2.1 Usability Test Results
Task 1
The subtasks of task 1 were to find the most recent message, open it and send a reply.
All the participants related the letter to the message received and found the most recent
message. They took an average of 32 seconds to complete this subtask without errors. 3
participants found the message with a time between 15 seconds, which was the minimum
time, and 30 seconds. The other 3 participants took a time between 36 seconds, inclusive,
and the maximum time, which was 51 seconds.
All the participants opened the message and responded. To open the message they took
an average of 15 seconds and 3 of them committed one error, while the others complete
the subtask without errors. 2 of the participants opened the message in less than 10
seconds. Other 2 participants took a time between 10 and 20 seconds to complete this
subtask. The other participants completed this subtask in a time between 20 and 32
seconds, which was the maximum time. The error was common to the 3 participants. They
only click one time to open the message, instead of two times.
The participants took in average 29 seconds to reply. 3 of the participants responded in
a time between 16 seconds, which was the minimum time, and 30 seconds. Other 2
participants completed this subtask in a time between 30 and 35 seconds. The other
participant took 47 seconds, which was the maximum time verified by the note taker in this
subtask. Only one of them committed one error. The others completed the subtask without
errors. The participant clicked first in action ―save‖ instead of ―send‖.
The average time to complete this task was 1 minute and 17 seconds. 2 participants
took a time between minimum time, which was 55 seconds, and 1 minute. Other 3
participants finished this task in a time between 1 minute and 10 seconds and 1 minute and
26 seconds, inclusive. The other participant took the maximum time verified, which was 1
minute and 56 seconds.
Task 2
The subtasks of task 2 were move one message to the table, move other two messages to
an archive and ignore the rest of suggestion.
Only one participant did not understand the suggestion to move the messages to
archives. When he was asked to move one message to the table, he thought that message was
already in the table. He considered the messages that appeared in the suggestion, views of
the messages that were in the table. For him the message was already on the table. The
other participants understood the suggestion.
All the participants moved the message to the table in an average time of 1 minute and
40 seconds without errors. In this subtask the participant that did not understand the
suggestion took 4 minutes to complete it, which was the maximum time verified by the note
taker. This time include the explanation of the suggestion from the moderator to him. Other
participant took the minimum time to move the message to the table, which was 17
seconds. Other 3 participants took a time between 40 seconds and 1 minute. The other
participant completed this subtask in 2 minutes and 18 seconds.
All the participants moved the two messages to an archive in an average time of 17
seconds. 2 participants moved the messages in the minimum time, which was 8 seconds.
The other participants took a time between 20 and 25 seconds to complete this subtask.
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The maximum time verified was 23 seconds. 5 of the participants did it without errors.
Only one of them committed one error. The participant had clicked ―move‖ before selecting
the messages. All the participants ignored the rest of the suggestion in an average time of 21
seconds without errors. 3 of the participants ignored in a time between 5 and 15 seconds.
Other 2 participants finished this subtask in a time between 20 and 35 seconds. The other
participant completed this subtask with the maximum time, which was 49 seconds.
The participants took an average of 2 minutes and 9 seconds to complete this task. 2
participants finished this task in a time between 50 seconds and 1 minute. Other 2
participants took a time between 1 minute and 30 seconds and 1 minute and 50 seconds.
Other participant finished this task in 3 minutes and the other participant completed it with
the maximum time, which was 4 minutes and 53 seconds.
Task 3
The subtasks of task 3 were change to the table view which allow view more messages
and delete the three messages with one action.
All the participants changed to the table view in an average time of 1 minute and 4
seconds. Half of the participants changed of view in a time between 35 and 50 seconds. The
other participants took a time between 1 minute and 20 seconds and 1 minute and 35
seconds, which was the maximum time verified. Only one of the participants completed this
subtask without errors. 4 of them committed 1 error and the other 2 errors. The
participants clicked 1 time on the table instead of two times to move from view, did not
understand what was to do or clicked in wrong objects.
Half of the participants deleted the three messages and the other half could not
complete this subtask. The participants that did not erase the messages with one action
deleted them one by one. The average time of this subtask was 3 minutes and 16 seconds. 2
participants ended this subtask in a time between 1 minute and 19 seconds, which was the
minimum time verified, and 2 minutes. 3 participants ended this subtask in a time between
3 minutes and 4 minutes. The other participant took the maximum time, which was 4
minutes and 49 seconds. Two of the three participants that finished this subtask committed
1 error and the other committed 2 errors. The errors were wrong objects clicked, selected
the wrong messages that were asked and use of Ctrl button to select messages.
The participants took an average time of 4 minutes and 11 seconds to complete this
task. One participant took the minimum time, which was 1 minute and 55 seconds, verified
by the note taker to complete this task. 2 participants took a time between 3 minutes and
30 seconds and 3 minutes and 50 seconds. Other 2 participants ended this task in a time
between 4 minutes and 20 seconds, inclusive, and 5 minutes and 20 seconds. The other
participant completed this task in 6 minutes and 16 seconds, which was the maximum time.
Task 4
To complete this task the participants had to change to the archives wall view and find a
folder. After that, they had to organize the archives by creation date and find the most
recent archive.
All the participants changed to the archives wall view in an average time of 2 minutes
and 3 seconds. 2 of the participants changed of view in a time between 20 seconds, which
was the minimum time, and 45 seconds. Other 2 participants took a time between 1
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minute and 20 seconds, inclusive, and 1 minute and 40 seconds. Other participant took 3
minutes and 30 seconds to change of view and the other participant took the maximum
time, which was 4 minutes and 50 seconds. One of the participants completed this subtask
without errors. 3 of them committed 1 error and the other 2 participants committed 3
errors. The errors that the participants committed were wrong objects clicked and incorrect
number of clicks to change from current view.
All the participants found the folder in an average time of 33 seconds. 2 participants
found the folder in a time between 15 seconds, which was the minimum time, and 25
seconds. Other 3 participants to complete this subtask took a time between 30 and 40
seconds, inclusive. The other participant completed the subtask in 49 seconds, which was
the maximum time. 4 of them completed the subtask without errors and the other 2
participants committed 1 error. One participant click just one time in the archive to see the
folder instead of clicked 2 times and the other participant did not find the folder at first
time.
5 of the participants organized the archives by their creation date and the other could
not organize. The other participant could not organize because he did not open the menu
which contain the function that allow organize the archives. He did not understand the
button to expand the menu with options. The participants took an average time of 58
seconds to complete this subtask. 2 participants ended this subtask in 32 seconds, which
was the minimum time. Other 2 participants took a time between 50 seconds and 1 minute
and 5 seconds to end this task. The other participants ended this subtask in a time between
1 minute and 50 seconds and 2 minutes. The maximum time verified by the note taker was
1 minute and 56 seconds. 4 of the participants completed the task without errors and the
other 2 committed 1 error. The error was common and it was a click in an incorrect object.
Only one participant could not find the most recent archive, because he made a wrong
lecture for the archives. He did not follow the same logic that used in the table view for the
messages. The participants took an average time of 16 seconds to complete this subtask. 2 of
the participants took less than 10 seconds, inclusive, to find the archive. Other 2
participants took a time between 15 and 20 seconds. Other participant ended this subtask
in 36 seconds and the other participant in 1 minute and 32 seconds, which was the
maximum time. All the participants that completed the subtask, they did it without errors.
The participants took an average time of 4 minutes and 14 seconds to complete this
task. One participant finished this task with the minimum time, which was 1 minute and 49
seconds. Other participant completed this task in 3 minutes and 3 seconds and other
participant in 6 minutes and 30 seconds, which was the maximum time. The other
participants ended this task in a time between 4 minutes and 10 seconds and 5 minutes and
20 seconds.
Task 5
The subtasks of task 5 were create a folder into the most recent archive and move the
most recent message from the founded folder in task 4 to the folder created. To move the
email the participants should open the folder which they found, open the created folder and
drag it to the folder created.
All the participants created the folder in an average time of 1 minute and 36 seconds. 2
participants created the folder in a time between 14 seconds, which was the minimum
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time, and 30 seconds. Other 2 participants took a time between 45 and 55 seconds. The
other participants created the folder in a time between 2 minutes and 5 seconds and 2
minutes and 36 seconds, which was the maximum time verified by the note taker. 4 of the
participants completed the subtask without errors, another one committed 1 error and the
other participant committed 2 errors. The participants clicked in the wrong objects.
All the participants moved the message between folders. To open the founded folder
they took an average time of 42 seconds. 2 participants to find the folder took a time 9
seconds, which was the minimum time, and 20 seconds. Other 2 participants completed
this subtask in a time between 25 and 40 seconds. The other participants took a time
between 1 minute and 15 seconds and 1 minute and 25 seconds. The maximum time
verified by the note taker was 1 minute and 24 seconds. 2 of the participants committed
errors. One of those participants committed 1 error and the other committed 2 errors.
The participants took an average time of 1 minute and 58 seconds to open the created
folder. To open the folder, 3 participants took a time between 21 seconds, which was the
minimum time, and 45 seconds. Other participant opened the folder in 2 minutes and 3
seconds. The others participants ended this subtask in a time between 3 minutes and 3
minutes and 25 seconds, which was the maximum time. They had committed among 1 and 4
errors.
The participants took an average time of 22 seconds to move the message between
folders and only one participant committed 1 error. 3 participants took less than 15
seconds to move the message. The other participants completed this subtask in a time
between 45 seconds, inclusive, and 55 seconds. The maximum time verified was 54
seconds.
The errors committed by the participants to move a message between folders were wrong
objects clicked, incorrect number of clicks to complete an action and drag the message to
wrong places.
The participants took an average time of 4 minutes and 14 seconds to complete this
task. One participant ended this task in 1 minute and 35 seconds, which was the minimum
time. Other participant took 5 minutes and 6 seconds and other participant ended this task
in 6 minutes and 34 seconds, which was the maximum time. The other participants ended in
a time between 3 minutes and 25 seconds, inclusive, and 4 minutes and 25 seconds.
Task 6
To complete this task the participants had to move to the contacts wall view and organize
their contacts by the number of messages received. After organized the contacts, the
participants had to find the contact that sent them more messages and saw them.
The participants completed all the subtasks.
To change to the contacts wall, the participants took an average time of 45 seconds. 2 of
the participants changed of view in a time between 5 and 15 seconds. Other 3 participants
changed of view in a time between 40 seconds and 1 minute. The other participant ended
this subtask in 1 minute and 46 seconds, which was the maximum time. The minimum time
verified was 8 seconds. Half of the participants completed this subtask without errors and
the other half committed 1 error. The error was common to the participants and was click on
the wrong object.
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To organize the contacts the participants took an average time of 53 seconds and only
one participant committed 2 errors. 3 participants organized their contacts in a time
between 15 and 35 seconds. Other 2 participants ended this subtask in a time between 50
seconds and 1 minute, inclusive. The other participant organized his contacts in 2 minutes
and 6 seconds, which was the maximum time. The minimum time verified was 16 seconds.
The errors made by the participant were incorrect number of clicks and he clicked in the
wrong object.
The participants to find the contact took an average time of 13 seconds without errors.
5 of the participants found the contact in less than 17 seconds, inclusive. The other
participant found the contact in 42 seconds, which was the maximum time. The minimum
time verified was 1 second.
To show the messages from the contact the participants took an average time of 57
seconds without errors. 2 participants showed the messages in less than 10 seconds. Other
2 participants completed this subtask in a time between 25 and 30 seconds. The other
participants ended in a time between 45 seconds, inclusive, and 1 minute. The minimum
time and the maximum time verified were 1 second and 57 seconds. The participant that
showed the messages with the minimum time, used the button that allows see the contact
email in the contacts menu. The other participants used the existing options in the contact.
The participants took an average time of 2 minutes and 12 seconds to complete this
task. 3 participants finished this task with a time between 45 seconds, which was the
minimum time, and 1 minute and 45 seconds. Other participant ended in 2 minutes and 29
seconds. The other participants ended this task in a time between 3 minutes, inclusive, and
3 minutes and 50 seconds. The maximum time was 3 minutes and 47 seconds.
Task 7
The subtasks for this task were enter in the edition mode and edit the contact suggested
information.
All the participants understood the suggestion to complete the information of some
contacts and completed the subtasks.
To enter in the edition mode the participants took an average time of 39 seconds
without errors. 4 of the participants completed this subtask in a time between 15 and 30
seconds. Other participant ended this task in 58 seconds and the other participant ended it
in 1 minute and 26 seconds, which was the maximum time. The minimum time verified was
17 seconds.
The participants to complete the information took an average time of 11 seconds. 5 of
the participants took less than 12 seconds, inclusive, to complete the information. The
other
participant completed the information in 34 seconds, which was the maximum time. The
minimum time verified was 2 seconds. Only one of the participants committed 1 error to
complete this subtask. The participant clicked in the wrong object.
The participants took an average time of 50 seconds to complete this task. 4 participants
ended this task in a time between 20 and 40 seconds . Other participant completed this task
in 1 minute and 10 seconds and the other completed it in 2 minutes, which was the
maximum time. The minimum time verified was 21 seconds.
Next, the tables made during the tests are presented.
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Task 1
Name

Participant1
Participant2
Participant3
Participant4
Participant5
Participant6

Understood
the
concept of
the letter
(yes/no)
Yes
Yes
Yes
Yes
Yes
Yes

Finds letter Time
(yes/no)

Errors

Opens
letter
(yes/no)

Time

Errors

Sends
answer
(yes/no)

Time

Erros

Total
Time

Yes
Yes
Yes
Yes
Yes
Yes

0
0
0
0
0
0

Yes
Yes
Yes
Yes
Yes
Yes

00:11
00:06
00:15
00:32
00:22
00:09

0
0
1
0
1
1

Yes
Yes
Yes
Yes
Yes
Yes

00:16
00:26
00:47
00:34
00:22
00:31

0
1
0
0
0
0

00:55
01:11
01:26
01:56
00:59
01:16

00:28
00:39
00:24
00:51
00:15
00:36

Table 2- Test 1, task 1

Task 2
Name

Understood
the concept
of the
suggestion
(yes/no)
Participant1 Yes

Moves letter
to desk
(yes/no)

Time

Errors

Moves letter
to folder
(yes/no)

Time

No

Ignores
Time
suggestion
(yes/no)

Errors

Total
Time

Yes

02:18

0

Yes

00:21

0

Yes

00:21

0

03:00

Participant2 Yes

Yes

00:50

0

Yes

00:08

0

Yes

00:49

0

01:47

Participant3 Yes

Yes

00:17

0

Yes

00:23

0

Yes

00:11

0

00:51

Participant4 No
Participant5 Yes

Yes
Yes

04:00
00:58

0
0

Yes
Yes

00:22
00:22

0
1

Yes
Yes

00:31
00:11

0
0

04:53
01:31

Participant6 Yes

Yes

00:42

0

Yes

00:08

0

Yes

00:06

0

00:56

Table 3 - Test 1, task 2
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Task 3
Name

Time

Errors

Participant1
Participant2
Participant3
Participant4

Changes to the desk
view (yes/no)
Yes
Yes
Yes
Yes

Time

Errors

Total time

1
0
1
1

Delete the letters
(yes/no)
Yes
No
Yes
No

01:35
00:40
00:47
01:24

01:59
03:40
03:00
03:50

1
3
1
2

03:36
04:20
03:47
05:14

Participant5
Participant6

Yes
Yes

00:36
01:27

1
2

No
Yes

01:19
04:49

0
2

01:55
06:16

Table 4 - Test 1, task 3

Task 4
Name
Participant1
Participant2
Participant3
Participant4
Participant5
Participant6

Changes to
the archives
wall (yes/no)
Yes
Yes
Yes
Yes
Yes
Yes

Time

Errors

Finds
folder

TIME

Errors

03:30
01:39
04:50
00:43
01:20
00:20

0
3
3
1
1
1

Yes
Yes
Yes
Yes
Yes
Yes

00:40
00:49
00:23
00:15
00:39
00:33

0
1
0
0
0
1

Sorts by
date
(yes/no)
Yes
Yes
Yes
No
Yes
Yes

Time

Errors

00:32
00:32
01:01
01:55
01:56
00:52

0
0
0
1
1
0

Finds
folder
(yes/no)
Yes
No
Yes
Yes
Yes
Yes

Time

Errors

Total
Time

00:36
01:32
00:16
00:10
00:18
00:04

0
2
0
0
0
0

05:18
04:32
06:30
03:03
04:13
01:49

Table 5 - Test 1, task 4

Task 5
Name

Creates Time
folder
(yes/no)

Errors

Opens
existing
folder
(yes/no)

Time

Errors

Moves email
(yes/no)
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Time

Errors

Opens
Time
created
folder
(yes/no)

Errors

Total
Time

Participant1 Yes
Participant2 Yes

02:06
00:53

0
0

Yes
Yes

00:09
01:15

0
0

Yes
Yes

00:54
00:12

0
0

Yes
Yes

03:25
02:03

2
4

06:34
04:23

Participant3 Yes

02:36

2

Yes

01:24

2

Yes

00:45

0

Yes

00:21

1

05:06

Participant4 Yes
Participant5 Yes
Participant6 Yes

00:49
00:14
00:29

1
0
0

Yes
Yes
Yes

00:18
00:29
00:39

0
0
1

Yes
Yes
Yes

00:10
00:07
00:08

1
0
0

Yes
Yes
Yes

02:08
00:45
03:09

1
2
3

03:25
01:35
04:25

Table 6 - Test 1, task 5

Task 6
Name

Changes to the Time
contacts wall
(yes/no)

Errors

Sorts
contacts
(yes/no)

Time

Errors

Finds
contact
(yes/no)

Time

Errors

Shows
letters
(yes/no)

Time

Errors

Participant1
Participant2
Participant3
Participant4
Participant5
Participant6

Yes
Yes
Yes
Yes
Yes
Yes

0
0
0
1
1
1

Yes
Yes
Yes
Yes
Yes
Yes

00:32
02:06
00:52
00:16
01:00
00:32

0
2
0
0
0
0

Yes
Yes
Yes
Yes
Yes
Yes

00:04
00:42
00:10
00:01
00:17
00:09

0
0
0
0
0
0

Yes
Yes
Yes
Yes
Yes
Yes

00:01
00:45
00:29
00:57
00:27
00:08

0
0
0
0
0
0

00:08
00:14
00:58
01:46
00:47
00:41

Table 7 - Test 1, task 6

Task 7
Name

Understood the
concept of the
suggestion (yes/no)

Enters in edition
(yes/no)

Time

Errors

Edits
information
(yes/no)

Time

Errors

Total Time

Participant1
Participant2
Participant3
Participant4

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

01:26
00:26
00:17
00:30

0
0
0
0

Yes
Yes
Yes
Yes

00:34
00:10
00:06
00:02

0
0
1
0

02:00
00:36
00:23
00:32
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Participant5 Yes
Participant6 Yes

Yes
Yes

00:18
00:58

0
0

Yes
Yes
Table 8 - Test 1, task 7
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00:03
00:12

0
0

00:21
01:10

C.2.2.2 Demographic Data Results
For this usability test six persons collaborated with ages between 23 and 25 years old. All of
the participants were of the male sex.
Half of the participants are attending at the Faculty of Engineering of the Porto
University (FEUP). The others are attending at the Faculty of Sciences of the Porto
University (FCUP). All the participants of FEUP are finishing the master in informatics and
computing engineering (MIEIC). Two of the three participants of FCUP are attending the
master in network and informatics system engineering (MIERSI). The other participant is
attending the degree in computer sciences (LCC).

C.2.2.3 System Usability Scale Results
At the end of the first test, participants were asked about their experience with the system.
The facilitator wanted to know what was their opinion on it.
The first question asked was if the participants saw themselves using the system
frequently in the future. While 2 participants did not know if would use it frequently, 3 said
they would like to use it. Only one said that he would not use it.
The second question involved the system complexity. 2 participants did not have opinion.
Other participant agreed that the system is not unnecessarily complex, while the other
participants found the system complex. The participants had difficulties to perceive the form
of interface without having shades or colors. The third question asked the ease of use of the
system. Such as 3 participants found the system complex, 3 participants thought the system
was not easy to use. The participants had difficulties in completing some tasks or even not
able to finish them. The tasks were the participants had more difficulties were deleting three
emails and moving a message among folders. Related to these two previous questions, the
seventh question involved the system learning. 2 of the participants imagine that most
people would not learn how to use the system very quickly, while other 3 participants
thought otherwise. The other participant did not have opinion.
The fourth questions asked the participants about the need of support. All the
participants do not need the support of a technical person to be able to use the system.
The fifth question asked about the integration of the various functions. 2 participants
found the various functions in the system well integrated, while the others did not have
opinion.
The sixth question involved the system consistency. Half of the participants thought
there was not too much inconsistency in this system. The others did not have opinion.
The eighth question involved the system cumbersome. Only one participant found the
system very cumbersome to use, while other 2 participants thought otherwise. The other
participants did not know if the system is cumbersome to use.
In the ninth questions the confidence of the participants was asked. 3 participants felt
very confident using the system, while other 2 did not feel the same way. One participant
did not have opinion.
The last question asked the participants if they need to learn a lot of things before use
the system. Half of the participants thought that could use this system without learning a lot
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of things before. Only one participant need to learn a lot of things. The others participants
did not have opinion.
Regarding the SUS score the average of the results was 58,33. The minimum score was
37,5 and the maximum score was 82,5.

C.2.2.4 System Functionalities Questionnaire Results
Following SUS questions, participants were asked about their level of satisfaction related to
some tasks of the tested prototype. The facilitator wanted to know what was their opinion
about it.
First the participants were asked about the relevance and interest of the suggestion to
move messages to a folder. Only one participant would not use it. 2 of the participants
would use the suggestion in some situations, while the other participants would use
frequently.
In the second question the participants were asked about the relevance and interest of
the suggestion to complete the information of some contacts. Only one participant would not
use it. 3 of the participants would use the suggestion in some situations, while the other
participants would use frequently.
The third question asked about the importance of the navigation freedom between the
table and the walls. 4 of the participants considered import the navigation freedom, while
the other 2 did not considered too much important.
In the fourth question were asked about the importance of moving messages between
folders. 2 participants considered slightly importance moving messages between folders,
while the other participants thought otherwise.
In the fifth question the participants were asked about the usefulness of organize folders
through filters. Only one participant considered slightly usefulness organize folders using
filters, while the others thing otherwise. The same result was verified in the last question,
where the participants were asked about the usefulness of organize contacts through filters.

C.3 Redesign Evaluation

C.3.1 Test Design

In this section will be presented the guide used to run the usability test, to collect personal
information and to gather information about the system usability and about some system
functionalities.

C.3.1.1 Usability Test
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Imagine an email application formed by a table and two walls. The table consists in the place
where the messages arrive. One of those walls shows the archives where the messages can be
organized. The other wall shows the contacts of the user.
This description corresponds summarily to drawn system in the low-fidelity prototype. The
prototype is what I would like to test with you.
During the test new interface elements will appear. These elements simulate the
application behavior. All the objects (in text or image) that are circumvented in orange can
be selected to access more detailed options or can be dragged, just some objects.
During the test, whenever possible, verbalize aloud your thoughts, questions, criticism,
praises and how you will perform the action. Lastly, I want that you know we are not
evaluating you neither your performance. We are evaluating the application and its design.
Any doubt you have during the test, please let me know, and if I could I will try to clarify it.
Task 1
Imagine you want to read the most recent message that was already read. The message is
on the table. How you proceed to find it.
<Arises the archive suggestion>
Now arose a pop-up window with some messages.
You agree that the two most recent messages belong to same archive. How you proceed
to move the messages to the archive ―Ténis Mesa‖.
Task 2
Now you are again seeing the messages that are on the table. Asked to change to a view
which allows you see almost only the table.
Delete the two oldest messages and the most recent message.
Task 3
Asked to sort your archives by the number of messages it contains. Now that you have
sorted your archives, tell me what has more messages.
Task 4
Now that you are at a new wall view, tell me if exist any folder. If exists, what is the
folder name.
Imagine you want to move the most recent message from the archive that contains the
folder you have found (Erasmus) for the respective folder (Candidaturas). Show me how you
would do that.
Task 5
Imagine you want see the messages that your contact Mario Carneiro have sent. Show me
how you would do to see the messages.
Task 6
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Asked to return to the initial view.
How would you proceed to find the message sent by Marisa Silva on 13-05-2010.
Thanks for your availability!!!

C.3.2 Results

C.3.2.1 Usability Test Results

Task 1
The subtasks of task 1 were to find the most recent message that was read and move two
messages to an archive.
All the participants related the letter to the message received and found the most recent
message that was read. They started to look for the messages in the up right corner. They
took an average time of 25 seconds to complete this subtask. 5 of the participants
completed the subtask with a time below the average. 3 of those participants took less than
15 seconds to complete it. The other 2 participants took a time between 23 and 24 seconds
and the other complete this subtask in 1 minute and 19 seconds. This last time was the
maximum time to complete this subtask and the minimum time was 2 seconds. 3
participants find the message without errors. 2 of the participants committed 1 error and
the other committed 2 errors. The common error was selecting first the most recent
message. The other error was selecting the last visible message.
Only one participant did not understand the suggestion to move the messages to
archives. He thought the messages that appear in the suggestion could belong to the table or
to archives. All the participants who moved the message from the archive to the subfolder
took an average time of 16 seconds. 5 of the participants completed this subtask with a
time below the average. 2 of those participants took less than 10 seconds to complete this
subtask and the other 3 participants took less than 15 seconds. The minimum time took to
complete this subtask was 6 seconds and the maximum time was 43 seconds. 2 participants
committed 1 error, while the other did not committed errors. The common error was moving
the messages to the folder before selected them.
The average time to complete this task was 41 seconds. 5 of the participants finished
the task with a time below the average. 1 of those participants took 8 seconds (minimum
time), other two participants took a time between 20 and 30 seconds, inclusive. The other
two participants took a time between 30 and 41 seconds, inclusive. The maximum time was
made was 2 minutes and 2 seconds.
Task 2
The subtasks of task 2 were change to the table view which allow view more messages
and delete the three messages, the most recent and the two oldest.
Only 1 participant could not change of view. Before he withdrew up, he clicked on
―compose email‖ button and dragged the table upward. He withdrew up after 1 minute and
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24 seconds. The other 5 participants took an average time of 25 seconds to change of view.
1 of those participants completed the subtask in the minimum time of 7 seconds. Other 2 of
those participants completed the subtask with a time among the 20 and the 25 seconds.
The other 2 completed it with a time among 35 and 50 seconds. The maximum time took to
complete this subtask was 47 seconds. 4 of the five participants who completed the subtask
committed 1 error. One error was common among 3 participants. They tried to drag the table
upward. Other error was wrong number of clicks to change of view.
All the participants deleted the three messages in an average time of 50 seconds. 2 of
the participants took a time between 20 seconds, inclusive, and 40 seconds to delete the
messages. Other 2 participants took a time between 40 seconds and 1 minute to complete
this subtask. The other 2 participants completed this subtask with a time between 1 minute
and 1 minute and 20 seconds. The minimum time was 20 seconds and the maximum time
was 1 minute and 19 seconds. Only 1 participant completed this subtask without errors. 4
of the participants committed 1 error and the other participant committed 2 errors. The
common error was selected the two visible messages. Other errors were wrong number of
clicks to view the older messages and incorrect object clicked to see the latest messages.
The participants took an average time of 1 minute and 26 seconds to complete this task.
3 of the participants completed it with a time between 50 seconds and 1 minute. Other 2
participants took a time between 1 minute and 35 seconds and 1 minute and 45 seconds to
complete this task. The other participant completed the task with the maximum time, 2
minutes and 30 seconds. The minimum time was 55 seconds.
Task 3
To complete this task the participants had to change to the archives wall view. After they
are in the archives wall, they had to organize the archives by number of messages that
contains. Once the archives are organized, the participants should identify the archive which
contains more messages.
All the participants changed to the archives wall view in an average time of 30 seconds.
3 of the participants changed to the wall in a time between 20 seconds, which was the
minimum time, and 25 seconds. Other 2 participants to complete this subtask took a time
between 30 and 35 seconds, inclusive. The other participant changed to the wall with the
maximum time of 54 seconds. 3 participants committed errors to complete this subtask. 2 of
them committed 1 error and the other committed 2 errors. The errors were wrong object
clicked and incorrect number of clicks.
All the participants identified the archive which contains more messages in an average
time of 19 seconds. 3 of the participants found the archive in a time between 10 seconds,
which was the minimum time, and 20 seconds. The other participants completed this
subtask in a time between 20 seconds and 31 seconds, which was the maximum time. Only
one participant committed errors. He completed finished this subtask committing 2 errors.
The errors were wrong objects clicked.
The participants took an average time of 50 seconds to complete this task. 4 of the
participants took a time between 40 seconds, which was the minimum time, and 50 seconds
to complete it. The other participants took a time between 1 minute and 1 minute and 10
seconds. The maximum time verified to a participant finish this task was 1 minute and 6
seconds.
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Task 4
The subtasks of task 4 were finding a subfolder and move the most recent email from the
archive which contains the subfolder to the subfolder. To move the message the participants
should open the archive messages subfolder, could open the subfolder they found and drag
the message to it.
All the participants found the subfolder in an average time of 17 seconds without
errors. 2 of the participants took less than 10 seconds, inclusive, to found the subfolder.
Other 3 participants completed this subtask with a time between 10 and 21 seconds,
inclusive. The other participant found the subfolder with the maximum time, which was 43
seconds. The minimum time verified by the moderator was 5 seconds.
All the participants open the subfolder which contains the archive messages in an
average time of 9 seconds. All the participants took a time between 4 seconds, which was
the minimum time, and 15 seconds, which was the maximum time, to open the subfolder.
Only one participant committed 1 error. He dragged the subfolder which contains the archive
messages to up of the subfolder found.
None of the participants open the subfolder found. 5 of the participants dragged the
message to up of the subfolder. The other participant moved the message using the right
click options. The participants took an average time of 10 seconds to move the message
among subfolders. The participants took a time between 5 and 15 seconds to move the
message. The minimum time verified by the moderator was 6 seconds and the maximum
time was 14 seconds.
The participants took an average time of 37 seconds to complete this task. 2 of the
participants took a time between 20 and 30 seconds, inclusive. Other 3 participants took a
time between 35 seconds, inclusive, and 45 seconds. The other participant took the
maximum time, which was 1 minute. The minimum time verified by the moderator was 23
seconds.
Task 5
In the task 5 the participants could change to contacts wall view. They also had to find a
specific contact and show his messages.
Neither all the participants changed to the contacts wall view. 2 of them preferred
change to the initial view and find the contact using the search engine. They took 5 and 45
seconds to change to the initial view. One of those 2 participants committed 2 errors
before changed of view. The errors were wrong objects clicked. The other 4 participants
changed to the contacts wall view in an average time of 35 seconds. 3 of those participants
took less than 30 seconds to change view. The other participant took the maximum time,
which was 1 minute and 40 seconds. The minimum time verified by the moderator was 6
seconds. From those 4 participants, 2 of them first changed to the initial view and then to
the contacts wall view. 1 participant committed errors. He committed 3 errors before
change of view. The errors were wrong objects clicked.
All the participants found the contact in an average time of 8 seconds without errors. 4
of the participants took less than 10 seconds to found the contact. The other participants
took a time between 10 and 20 seconds to complete this subtask. The minimum time
verified in this subtask by the moderator was 2 seconds and the maximum time was 16
seconds.
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All the participants showed the messages in an average time of 6 seconds without
errors. All of them showed the messages in less than 10 seconds, which was the maximum
time verified by the moderator. The minimum time was 3 seconds.
The participants took an average time of 46 seconds to complete this task. 3 of the
participants took a time between 10 and 20 seconds to complete this task. Other 2
participants took a time between 50 seconds and 1 minute and 10 seconds. The other
participant to complete this task took the maximum time which was 1 minute and 57
seconds. The minimum time verified was 11 seconds.
Task 6
The subtasks of task 6 were back to the initial view from the contacts wall view and find
the message sent by a contact in a specific date.
All of the participants changed to the initial view in an average time of 3 seconds
without errors. The participants took less than 10 seconds to change of view. The minimum
time verified by the moderator was 1 second and the maximum time was 7 seconds.
All the participants found the email in an average time of 20 seconds without errors. 5
of the participants found the message with a time between 10 seconds, which was the
minimum time verified, and 20 seconds. The other participant took the maximum time to
complete this subtask, which was 47 seconds. 4 of the participants used the existing search
engine on the table. The other participants changed to the contacts wall view and found the
contact without using the search engine.
The participants to complete this task took an average time of 23 seconds. 5 of the
participants took a time between 14 seconds, which was the minimum time verified, and 25
seconds. The other participant finished this task with the maximum time, which was 52
seconds.
Next, the tables made during the tests are presented.
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Task 1
Name

Understood the concept of Finds read
the letter (yes/no)
letter (yes/no)

Time Errors Understood the concept of
the suggestion (yes/no)

Moves letters ot the Time Errors Total
folder (yes/no)
Time

Participant1 Yes

Yes

01:19 1

No

Yes

00:43 1

02:02

Participant2 Yes

Yes

00:23 1

Yes

Yes

00:13 1

00:36

Participant3 Yes

Yes

00:02 0

Yes

Yes

00:06 0

00:08

Participant4 Yes

Yes

00:14 0

Yes

Yes

00:09 0

00:23

Participant5 Yes

Yes

00:11 2

Yes

Yes

00:14 0

00:25

Participant6 Yes

Yes

00:24 0

Yes

Yes

00:11 0

00:35

Table 9 - Test 2, task 1

Task 2
Name

Changes to the desk view?

Time

Errors

Delete the 3 letters (yes/no)

Time

Errors

Total Time

Participant1 No

01:24

2

Yes

01:06

1

02:30

Participant2 Yes

00:18

0

Yes

01:19

2

01:37

Participant3 Yes

00:47

1

Yes

00:54

1

01:43

Participant4 Yes

00:07

1

Yes

00:48

1

00:55

Participant5 Yes

00:37

1

Yes

00:20

1

00:57

Participant6 Yes

00:20

1

Yes

00:37

0

00:57

Table 10 - Test 2, task 2

Task 3
Name
Participant1

Changes to archive Time
wall (yes/no)
Yes
00:54

Errors
1

Finds folder
(yes/no)
Yes
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Time

Errors

Total Time

00:10

0

01:04

Participant2

Yes

00:20

0

Yes

00:27

0

00:47

Participant3

Yes

00:22

1

Yes

00:21

0

00:43

Participant4

Yes

00:21

0

Yes

00:19

0

00:40

Participant5

Yes

00:35

0

Yes

00:31

2

01:06

Participant6

Yes

00:32

2

Yes

00:10

0

00:42

Table 11 - Test 2, task 3

Task 4
Name

Finds
folder
(yes/no)

Time

Errors

Opens
Time
Errors
folder
(archive)
(yes/no)
125 Yes
00:05
0

Opens
folder
(yes/no)

Time

Errors

Moves
letter
(yes/no)

Time

Errors

Total Time

No

----

----

Yes

00:12

0

01:00

Participant1 Yes

00:43

Participant2 Yes

00:21

0 Yes

00:09

0 No

----

----

Yes

00:06

0

00:36

Participant3 Yes

00:11

0 Yes

00:10

0 No

----

----

Yes

00:14

0

00:35

Participant4 Yes

00:14

0 Yes

00:15

1 No

----

----

Yes

00:13

0

00:42

Participant5 Yes

00:10

0 Yes

00:04

0 No

----

----

Yes

00:09

0

00:23

Participant6 Yes

00:05

0 Yes

00:15

0 No

----

----

Yes

00:10

0

00:30

Table 12 - Test 2, task 4

Task 5
Name

Changes to the
contacts wall
(yes/no)

Time

Errors

Finds
contact
(yes/no)

Time

Errors

Shows
letters
(yes/no)

Time

Errors

Total Time

Participant1 Yes

01:40

3

Yes

00:09

0

Yes

00:08

0

01:57

Participant2 Yes

00:10

0

Yes

00:03

0

Yes

00:03

0

00:16
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Participant3 Yes

00:27

0

Yes

00:16

0

Yes

00:10

0

00:53

Participant4 Yes

00:06

0

Yes

00:02

0

Yes

00:03

0

00:11

Participant5 No

00:45

2

Yes

00:12

0

Yes

00:09

0

01:06

Participant6 No

00:05

0

Yes

00:10

0

Yes

00:03

0

00:18

Table 13 - Test 2, task 5

Task 6

Time

Errors

Finds
letter
(yes/no)

Time

Errors

Search
engine/Contacts
wall

Tempo total

Participant1 Yes

00:05

0

Yes

00:47

0

Contacts wall

00:52

Participant2 Yes

00:02

0

Yes

00:17

0

Search engine (desk)

00:19

Participant3 Yes

00:07

0

Yes

00:15

0

Search engine (desk)

00:22

Participant4 Yes

00:01

0

Yes

00:17

0

Search engine (desk)

00:18

Participant5 Yes

00:02

0

Yes

00:15

0

Contacts wall

00:17

Participant6 Yes

00:04

0

Yes

00:10

0

Search engine (desk)

00:14

Name

Changes to the
initial view
(yes/no)

Table 14 - Test 2, task 6
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C.3.2.2 Demographic Data Results
For this usability test six persons collaborated with ages between 20 and 23 years old. 5 of
the participants were of the male sex man and the other participant was of the female sex.
2 participants are attending the master in medicine but at different faculties. One
participant is attending at the Institute of Biomedical Sciences Abel Salazar (ICBAS) of the
Porto University. The other participant is attending at School of Sciences and Health of the
Minho University. The other 4 participants are attending different courses. The courses are
master in pharmaceutical sciences at Faculty of Pharmacy of the Porto University (FFUP),
master in industrial engineering and management at FEUP, degree in management of
human resources and degree in physical education and sport at ISMAI.

C.3.2.3 System Usability Scale Results
At the end of the test, participants were asked about their experience with the system. The
moderator wanted to know what their opinion on it was. The moderator also wanted to know
if the changes made in the interface were well implemented.
The first question asked was if the participants saw themselves using the system
frequently in the future. 5 of the participants would like to use it, while the other
participant did not have opinion.
The second question involved the system complexity. While one participant did not have
opinion, the other participants did not think the system unnecessarily complex. As almost all
the participants did not think the system complex, they also thought the system was easy to
use. Only one participant did not have opinion. The ease of use was asked in the third
question.
When the participants were asked about the need of support to use the system in the
fourth question, all of them think that do not need.
All the participants, when asked about the integration of the various functions, agreed
that the various functions in the system were well integrated. In the sixth question the
participants were asked about the consistency of the system. All of the participants thought
that there was not too much inconsistency in this system.
The seventh question involved the system learning. While one participant did not have
opinion, the other participants imagine that most people would learn how to use the system
very quickly.
The eighth question involved the system cumbersome. All the participants did not think
the system very cumbersome to use. In the ninth question the participants were about their
confidence using the system. Only one participant did not have opinion, while the other
participants felt confident using the system.
The last question asked the participants if they need to learn a lot of things before use
the system. All of the participants think that could use this system without learning a lot of
things before.
Regarding the SUS score the average of the results was 89,17. The minimum score was
70 and the maximum score was 100.
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C.3.2.4 System Functionalities Questionnaire Results
Following SUS questions, participants were asked about their level of satisfaction related to
some tasks of the tested prototype. The facilitator wanted to know what was their opinion
about it.
In the first question the participants were asked about the relevance and interest of the
suggestion to move messages to a folder. All the participants would use the suggestion
frequently.
In the second question the participants were asked about the relevance and interest of
the suggestion to complete the information of some contacts. Half of the participants would
use the suggestion in some situations, while the other half would use frequently.
The third question asked about the importance of the navigation freedom between the
table and the walls. 5 of the participants considered import the navigation freedom, while
the other did not considered too much important.
In the fourth question were asked about the importance of moving messages between
folders. All the participants considered importance moving messages between folders.
In the fifth question the participants were asked about the usefulness of organize folders
through filters. All the participants considered usefulness organize folders using filters. The
same result was verified in the last question, where the participants were asked about the
usefulness of organize contacts through filters.
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