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Abstract

Considering the growth of the population over the age of 60 years in the country and the peculiarities of this phase of life as the difficulties in hand-
eye coordination and vision, it is essential to propose ways to get them to new technologies and improve your experience with technological advances.
So, using concepts that involve the inclusive design and design thinking, this work aims to develop the graphical environment for android applications
that facilitate the interaction, to reduce the interference of the difficulties in relationship with mobile applications. The quality of the interface is mister,
if interactive systems are to be successful. To design high quality interfaces, it is essential that they are evaluated during the design process, to identify
and adjust interaction problems. This chapter presents concepts of quality of use in interfaces and the main evaluation methods used to assess them.

Keywords: Cognitive ergonomics; Interface; Thinking design; Inclusive design

Introduction

The National Plan for the Rights of Persons with Disabilities: Living
Without Limits Plan (Decree No. 7.612/2011 [1], contemplates four
main hubs: education, health care, social inclusion and accessibility.
In this segment, it is necessary to develop adaptations, of any
order, that enable the social use of the capacities that people have.
With this approach, assistive technology is an important tool to
provide this part of the Brazilian population with the full exercise
of their rights. These technologies must either expand a deficient
functional ability or lead to the performance of a function that the
person is unable to perform. The technologies have evolved in an
indisputably significant way in recent years, contributing to the
advancement of several areas and to the improvement of life and
making daily activities easier. However, elderly users go through
many difficulties in dealing with technology, by the computer,
cell phone, etc. This happens for several reasons, which are the
complex graphical interfaces and difficulties coming from the age
group. The main subject of this article is to present studies about
adequate development of interfaces for elderly users, looking
forward to optimizing their relationship with technology and with
the contemporary society. With the concepts of thinking design
and inclusive design, besides orientation for designing interfaces
based on ergonomic principles, this project aims to develop the
graphical environment for Android applications that will make the
interaction with the elderly easier and will reduce the oppositions
in connection with mobile applications. Therefore, developers who
want to create applications for this audience will be able to

provide accessibility more conveniently. This objective is one of the
targets of the Health Cation project, including this initial research,
which suggest ways of controlling the health of the elderly using
wearable and mobile technologies. In this research, studies are
being carried out on creation of themes and styles for Android,
from design to mobile applications, cognitive ergonomics and
universal design to fill the gaps and barriers between the elderly
and technology[2]. The project justified itself by the relevance
of the theme and social intention and by the teams involved in
technologies. The technical merit goes through the association of
digital technology with the concepts of assistive technology and
cognitive ergonomics, since the cognitive analysis is theoretical
and methodological referential are extremely important in what
concerns the development of an assistive and inclusive interface to
the elderly, who have been forgotten in the current context of the
process of integration with new technologies. Making adaptations
to guarantee more accessibility for application requires more
research and commitment but is a possibility that can facilitate
social and health scopes to end users. Thus, it is known that by
applying the foundations of ergonomic and universal design it is
possible to include methodologies to reduce the gap between the
elderly and new technologies.

Use of mobile devices for the third age

Mobile devices are digital technologies that allow mobility and
access to the internet. Thus, examples of mobile devices: mobile
phones, smartphones and PDAs (small computer with Internet
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access). Is equipment that provides communication features at any
time? In addition, advances in processing power and connectivity
of these devices, increase the potential of your use[3]. Many devices
can, for example, provide information about the location of the
user and allow access to the Internet. This makes them ideal for
supporting a variety of daily activities, such as access to information
on public transportation, and facilitates communication with other
users, improving the ratio of individuals. However, there are some
barriers that restrict the use of these technologies by people of
the third age. The first restriction is that mobile devices are not
designed for elderly people. To assist the volubility, most of them
are small and have limited size keys and screen that make your
operation by people with vision and motor skills with limitations.
The second constraint is that operating systems these devices
many times offer a variety of menus that make it difficult, even for
the youngest, remember where to find the desired functionality.
In addition, the menus use some common terms for those using
the technology daily, but unknown to those who do not have such
intimacy. One can cite the terminology “sending SMS” in place of
“text messaging”. These obstacles can generate serious implications
for the near future, when the access to various services will be
linked solely to computerized equipment, such as occurs with the
Bank services and some government services.

Usability

The concept of usability fits into any kind of interface design,
having different amplitude according to the criticality of the project,
that is, the more critical is the system, the greater the losses if it is
not easy to use and provide satisfaction. She must be considered
from the planning of the project, up to the stage of development
and testing. Some typical factors involved in the concept of usability
are: ease of learning, ease of use, efficiency and productivity, user
satisfaction, flexibility, usefulness, security in use. The ease of
learning refers to the time and effort required for users to learn to
use a certain portion of the system with a certain level of competence
and performance [4]. Generally, a system can be analyzed under a
simple usage perspective, considering an intermediate or advanced
level, for example, each requiring different types and degrees of
learning. In this case, the ease of learning can be analyzed in various
points, considering each passage from one level of qualification to
the next. The ease of use of the system is connected not only with
the cognitive effort to interact with the system, but also with the
number of mistakes made during this interaction. It is important to
note that an easy-to-learn system is not necessarily easy to use or
vice versa. Easy-to-use systems can be inefficient in two ways: with
respect to allowing the user to make, and how the user should do
so. The usage efficiency factor serves to assess whether the system
does that for which it is intended. Already the productivity factor
serves to assess whether the user can do what he needs quickly and
effectively. This factor is usually evaluated by the elapsed time from
the beginning to the completion of a task and the number of steps
that the user had to perform. As the acceptance of an interactive
system is crucial to the success of the system, the user satisfaction
factor emphasizes the subjective evaluation of the system made by
its users, including emotions that arise when interacting, whether

they are positive, as pleasure and entertainment, or negative,
like boredom or frustration. Different people can follow different
paths to reach the same goal. These idiosyncrasies range from
primitive operations such as using mouse or hotkeys to trigger a
system function, even troubleshooting strategies separate, as the
“creative” use of a text editor software Slideshow, for example. The
flexibility factor considers how a system can accommodate these
idiosyncrasies. The usefulness of a system refers to how a system
provides the feature set required for users to go about their task.
This dimension is closely related to the concept of applicability
proposed by Fischer (1998), which will be seen below. The safety
dimension refers to the degree of protection of a system against
unfavorable conditions or even dangerous for users. It is mainly
how to avoid and allow the user to recover from error conditions
with serious consequences for your work or for your health [5].

Communicability

The concept of communicability refers to the ability of
users to understand the design as conceived by designers. The
hypothesis underlying the concept of communicability is that if
a user understands the decisions that the designer took to build
the interface, increase your chances of making a good use of that
system. In systems with high communicability, users can answer: so
that the system serves, what is the benefit of using it, how it works
and what are the General principles of interaction with the system.
During the design process, the designers draws up the answers
to these questions, but not always bother to properly transmit it
through the interface. As a result, the user may be unable to create
a mental model of the system that is compatible with the designer,
which often makes the interaction a tedious exercise in trial and
error. An interface with good communication skills allows the user
to formulate a mental model compatible with the designer’s. The
use of analogies with family artifacts to the user can contribute
to this because the user already has a mental model about the
behaviour of these artifacts. However, it is important to make it
clear what the scope of the analogy is, i.e. whatthe portions of the
mental model about the known artifactthat are can be transported
to the construction of the mental model about the interface in
question[6].

Characteristics of older persons in relation to the aspects
of application interface

Today’s smartphones are used for the most diverse tasks of
everyday life for people of various ages, among them include people
of 60 years or more. The smartphone makers in the United States are
attentive to this trend, but little is seen in packages of accessibility
tools on smartphones in Brazil. The aging brain changes occur,
these are: structural, neurochemical, neurophysiological and
neurobiological. Cognitive disability-related aspects of human
memory in aging processes refer to the decrease in the efficiency
of the processing of the information. In memory of tasks and
procedures, the decline is high according to the complexity of the
task, and the time of reaction also. Due to changes arising from old
age, some of the activities performed by the elderly can be hindered,
among them, the interaction with technological means.
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As for the interface elements have the Visual and audio aspects
showed in Table 1. The main interface elements that allow user
interaction of smartphone and the resulting changes of aging are
related to each other in Table 2, which represents the inclusion
of these factors resulting from user interaction with the elderly
smartphone and its possible consequences.To facilitate in decision-
making of designers in smartphone interface projects, Padovani
and Napo drew up a theoretical-practical guide that includes
design principles and other aspects such as: descriptive model,
checklist and scripts for evaluation of applications and interfaces
for smartphone[7]. Padovani and Napo interface exposes principles
for projects, which were grouped into four categories, such as:

Table 1: Smartphone interface elements.

Interface Elements Variations

Text Size, style, text justification, and line spacing.

Color Tonal contrast in images and texts.

Touch Screen Touch one or two fingers, tap pen Stylus.

Icons Symbols

Table 2: Interaction between smart phone interface elements and
sensory systems.

Interface Sensory Consequences
Element System 1
Change in color perception and
. decreased contrast sensitivity
Color Visual . . .
may impair the understanding of
meaning adopted by Convention.
Text Visual Difficulty of distinction of letters
and words.
Difficulty to feel the amount of
Touch Screen Haptics pressure applied under tl.le screen
and gestural movement with fingers
ineffective
Icons Visual ‘ leflCult}.l of perceptlon. anc‘l
interpretation of the application.

Context: A set of principles that consider the context in which
the user is inserted while interacts with the smartphone, the special
attention of these principles is in the dynamic environment that
surrounds the user.

Customization: This category of principles values the
importance of smartphone user customization, as this is a personal
device, should enable the user to modify its settings, it is also
important that the mobile device itself if adapted as the profile of
user interaction.

Dialogue: Group of principles that seek to optimize the tasks
performed on the smartphone, the emphasis of these principles is
to propose a more responsive interaction and clear, especially if the
feedback of the interface.

Design: The meeting of these principles suggests that the
interface is efficient and pleasant to use, these principles seek
to enhance the information provided by the interface and user
comfort during the interaction with the smartphone. Of the four

categories of principles include those considered most critical
in carrying out a task using a smartphone, these principles were
related to cognitive processes perception, attention and memory.
When designing an interface accessible to make which stages of
cognition of the elderly a principle will be relating, in possession of
this knowledge the interface designer can design an interface more
accessible by lowering the load cognitive (brain power) required to
perform certain task on your smartphone.

Objective

The overall objective is related to the development of the
graphical environment for applications thatfacilitate the interaction,
generating social inclusion by identifying and presenting the
solution to interference which makes it difficult or impossible to
an elderly can enjoy that item. The goal is to contribute to the social
inclusion, identifying the main difficulties seen in applications and
finally, develop graphical environments, aiming at the optimization
of yourrelationship with the technological means and, consequently,
with the society contemporary.

Methodology

The methodology is a systematic review, interpretive, anchored
in qualitative analysis, based on consistent scientific evidence
about the usability of common elements present in certain place.
Studies were carried out on ergonomics, creating themes and styles
for Android, design for mobile applications, cognitive ergonomics
and universal design, so that they could identify and evaluate
ergonomically each element considered in barrier graphical
environments.

Results

To remedy the shortcomings that informational, tend to work
uniquely and to specific target audiences, it was necessary to take
knowledge of the main access barriers present in the media so
that it becomes possible to make the use more comfortable for the
public. Second, the aging process causes a progressive reduction
of anthropometric measurements and muscular forces, as well
as a progressive degradation of cardiovascular function, joint
flexibility, organ of the senses and the brain function. Under the
optical ergonomic design, it is necessary to know the difficulties
to draw effective measures capable of include the elderly in digital
platforms making them aesthetically inviting spaces considering
their physical needs.

One of the techniques available to conduct the evaluation of the
interfaces is the technique of data collection. Among the diverse
approaches of this technique, we can highlight the collection of
opinion and observation of users. In the collection of the opinion
of users want to identify the level of satisfaction of users with the
system, if they had any difficulty while using it, if the appearance
of the system is satisfactory, and others. Usually, questionnaires
and interviews are used to obtain the views of users, whether in
person or remotely, with small groups or larger groups. On the
observation of users, evaluators can show the problems that the
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user faces and the positive aspects during use. The note can be
registered through notes, recording or a combination of these.
The environment of observation can be from the place of work,
for example, or laboratories, where the observer can have greater
control over the variables of the assessment, as the time duration,
the tasks performed, the user’s concentration, etc.To carry out this
research, it was decided to use a combination of these techniques
to assess the users ‘ experience with the interfaces, and, with the
result of this summative evaluation, write the guidelines for the
development of future interfaces and to adapt the existing ones.

As above, the older audience has specific needs that must be
met when designing interfaces for this audience so that it can use
the applications with minimal difficulty and discomfort as possible.
After review, the guidelines proposed by other authors, specifically
of interaction with mobile devices, have been collected in the
following topics, grouped according to the categories found.

Text

The text must be large, 10 pixels or more, including the texts
present in form fields, and others. Must also be aligned to the
left and be composed of short sentences. If possible, controls to
adjust the size of the text should be made available. So that the
text is properly expanded, scalable pixels must be used (sp). In
addition, the spacing between the rows should be sufficient to
prevent overlapping characters in case of increased user source.
Although it is recommended that the text size follow the size set by
the phone system and that the minimum size is 10 pixels, this is a
recommendation that can be reviewed during testing with elderly
users, because, despite the reduced screen of mobile devices, this
size is very small considering the common vision problems.

Buttons and icons

The buttons must have clue as to your pressing. The icons must
represent clearly its features, and to facilitate public interaction,
the ideal is that the icons are related to the cultural context of the
elderly. Size recommendations vary from 62 pixels to 78 pixels, with
the same spacing between a button and another. It is recommended
that smaller buttons are surrounded by white space to ensure the
accuracy of the touch. Due to the divergence in the minimum size of
buttons, this feature can also be evaluated during testing.

Color and contrast

How many elderly people present change in how they see the
colors, their use must be combined with another form of feedback,
whether textual or audible, tactile. Also, the Visual elements must
have colorcontrast enough to reach a larger number of users. The
contrast between the elements should be enough so that there is a
clear distinction between them and the background.Following the
principles of Brazilian Association of technical standards (ABNT),
the size of the numbers and letters should be adequate to the
viewing distance, according to 1/200. It is recommended to use the
following fonts: arial, verdana, Helvetica, universe and folio, due to
non-use of serifs. Letters should be used in high and low boxes to
sentences, and uppercase letters for short sentences, avoiding the
use of vertical text Figure 1-5.

Arial

Arial Italic

Arial Bold
Arial Bold Italic
Arial Black
Arial Unicode

Figure 1: Arial font and it variations.

Helvetica Std (Type)
Helvetica Std (Type)

Helvetica Std (Type)
Helvetica Std (Type)

Figure 2: Helvetica font and it variations.

Univers Std (Type)

U LT o 43 Baid

Univers Std (Type)

Univers Std (Type)
Univers Std (Type)

Univers Std (Type)

Figure 3: Universe font and it variations.

Verdana

Verdana Italic
Verdana Bold
Verdana Bold Italic

Figure 4: Verdana font and it variations.

Thinking on the development of a website is extremely
important to study and analyse the colors that will be used, because,
in a way, the colors are a kind of code easy to understand and so it
can be used strategically as a didactic instrument. The colours form
an immediate language which has the advantage to overcome many
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barriers with their problems. Shape and color are basic elements
for the visual communication. Some of the color effects are: create
optical illusions, give impact to the recipient, improve readability
and identify a product category [8].

Folio Kursiv

Folio Buchschrift
Folio halbfett

Folio dreiviertelfett
Folio fett

Folio extrafett
Folio schmalmager

Folio schmalhalbfett

Folio schmalfett

Folio Kursiv schmalfett
Folio eng

Folio breitleicht

Folio breitmager
Folio breithalbfett
Folio Kursiv breithalbf.
Folio breitfett

Figure 5: Folio font and it variations.

The design of interfaces for Seniors should consider the rapid
evolution of mobile technology and new means of interaction that
it offers, such as the various types of touch, touch dual, touch long
and others. Therefore, it is necessary to study this interaction to
complement the set of guidelines, as this aspect is also part of the
interface and the way the applications using these different types of
touch affects how the elderly interact with the technology[9].

During the research phase, a questionnaire was used for these
tests. This questionnaire takes place through general questions
(Appendix A). The questionnaire questions should be applied after
each task and has objective and subjective questions.The purpose
of using this type of questionnaire is trying to obtain the maximum
of information on the experience of the elderly during the tests,
and hopefully get the engagement of the participants more fully
possible.

o Kxx Xxx
6 Xxx Xxx

WhatsApp

. w XX)E IXXX 1 kngw wha : 0

X)cx Kxx
e Hxx Kxx 11:39 Al
Xxx Xxx e Lo °
i Xxx Xxx VESTERDAY
Q X %
Xxx Kax

@ K Xxx —
oot Sounis ol
e Xxx Kxx

Qy' "

a XK Xxx
o Foo Kox

Figure 6: Telegram and WhatsApp interface.

To assess the engagement of older people with the different ring
tones associated with some aspects of interface, applications were
chosen Telegram and WhatsApp. The choice of these applications
took place because they were visually similar in Android platform,
have similar functions (focus on text messaging, voice and images)
and are both free (TELEGRAM, 2017; WHATSAPP INC,, 2017). In
addition, WhatsApp is named as the messaging application favorite
of Brazilians (Figure 6), the Telegram of the various alternatives
available in the market[10].

Discussion

The elderly has some limitations, mainly in the vision, that
make your navigation, is less satisfactory. Other limitations with
inaccessibility sites end up making navigation in the same, thus
causing a digital divide. In addition to the decreased vision, the
elderly have to deal with some impediments caused by motor
coordination already impaired by age, memory faults and a mild
learning difficulty. Because of such facts, the sites must present an
interface that has certain requirements for this transfigure into
suitable for elderly users.

It is common for websites to work with fonts and colors
that aren’t appropriate. Small fonts, colors whose membership
compromises readability all these aspects are obstacles to Internet
users. The aesthetic features, when applied in a coherent way, can
also provide the interface developer means to increase usability
of the user.Shape and color are basic elements for the visual
communication. Some of the color effects are: give impact to the
receiver, creating optical illusions, improve readability, identify a
product category [8]. The colors of the text should be reviewed,
considering the background of the interface, since in some
circumstances the reading becomes almost impossible, because the
colors are out of balance.

The user interfaces contrast and font sizes (i.e. types of letters)
used in computer programs can be increased to enhance better
the content and readability. Another feature that may facilitate is
the screen by touch, gives the feeling to the user control over the
application with which it interacts. And most important of all:
simplicity. The fewer details, the better, how smaller the amount
of resources available in the application, it will be more intuitive
and thus easier to be your use.The investment in the aggregation of
the elderly in this world surrounded by technological innovations
will cause those users to use, in a timely manner, the technologies.
For example, the purchase of medicines can be made through
pharmaceutical sites, freeing the elderly from unnecessary
locomotion.

Other benefits are also inevitable, as: mental activity that can
help the elderly out of rut mentally harmful and interpersonal
relationships that minimize the insulation avoiding even potential
diseases.Usability assumes some importance in recent times,
because, according to the digital inclusion, an avalanche of novice
users joined the network, especially elderly people who are on the
run from the difficulties of locomotion, urban violence and bad
public spaces[11,12].
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Conclusion

The elderly has been trying your inclusion in this new
society in which the interaction between people occurs mainly
through the internet, when many tasks, which in another period
of history require your mobility aid, currently are carried out
by means of e-mails, searches, clicks. A site when really follow
ergonomic standards and meets the criteria of usability, makes
a great contribution to the digital inclusion of elderly, positively
influencing their lives, consequently generating social inclusion.
Digital inclusion also provides users with the elderly means to
leave the routine, which can bring the same health problems
caused by isolation or mental activity. Whereas the number of
people who reach old age is high, the number of Internet users
aged, obviously, too. The activity of this audience in news, shopping
sites and social networks is increasing, despite the difficulties that
those users still face to use such tools. Soon, measures must be
taken to optimize the navigation of these users over the internet.
There are standards that ensure internet accessibility and criteria
to allow the inaccessibility is discard, however, perhaps because
of ignorance of the developers, many websites seem to decline of
ergonomic criteria during construction of your interface. In this
context, this work contributes to the optimization of interfaces,
presenting solutions for better interaction of the elderly with new
technologies.
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