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ABSTRACT

Introduction: A graphical interface, in order for it to be considered truly "usable”, must provide the
user with sufficient information, both about the possible functionalities of the application and how to
interact with it. This article addresses this issue from the point of view of communication.
Understanding the interface as a means that seeks communication between two systems (man and
machine) through its own language. This language has its own characteristics inherent to the
medium. Methodology: This is a comparative analysis, exploring co-relational aspects of the use of
usability in screen design. Conclusions: We observe how usability, in addition to the problems of
understanding the interface and its interaction, also results in problems such as uniformity in design
and lack of creativity in the creation of new interfaces.
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RESUMEN

Introduccion: Una interfaz grafica, para que pueda ser considerada realmente “usable”, debe
proporcionar al usuario informacion suficiente, tanto sobre las posibles funcionalidades de la
aplicacién como de la forma de interactuar con ella. En el presente articulo se aborda esta cuestion
desde el punto de vista de la comunicacion. Entendiendo la interfaz como un medio que busca la
comunicacion entre dos sistemas (hombre y maquina) a través de un lenguaje propio. Este lenguaje
posee caracteristicas propias inherentes al medio. Metodologia: Este es un analisis comparativo,
explorando aspectos co-relacionales del uso de la usabilidad en el disefio de pantallas. Conclusiones:
Observamos como la usabilidad, ademas de los problemas propios de comprension de la interfaz y su
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interaccion, también se derivan problemas como la uniformidad en el disefio y la falta de creatividad
en la creacion de nuevas interfaces.

PALABRAS CLAVE: usabilidad; comunicacién; interfaz; usuario; disefio; estandarizacion;
patrones.
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Translation by Paula Gonzalez (Universidad Catolica Andrés Bello, Venezuela)
1. Introduction

Any professional who works in web usability expects their products to be easy to use, that their
interfaces are easily understandable, and, ultimately, that the customer's intentions are successful. In
short, create a good user experience. To do this, it faces innumerable conceptual and formal
challenges for which it must use a myriad of computer tools.

In general terms, a graphic interface can be defined as a formally represented space in which three
elements converge: a) the person who interacts with the computer system, b) the device that enables
interaction with the object, and c) the object towards which the action is directed (Bonsiepe: 1999,
p.18). In all this process, the interface is the element that mediates between the person and the
computer (or information system). And from the point of view of usability, the best interface is an
element that should not exist, in that it should be transparent so that the user can focus all their
efforts on meeting their objectives. Thus, we would achieve a series of benefits that result in the
design of our web pages or documents: satisfied users, users who prefer our interface to that of the
competition, less cost in support since customers need less help to carry out tasks, and fewer
revisions in the interface design.

In order to achieve these objectives, some of the first aspects that should concern the professional
are: ensuring that users know how to navigate in a simple, pleasant, and efficient way; that their
forms are filled in as naturally as possible; and that it is quickly recognized which button to press to
perform a specific action, among others.

The interface designer has tools that facilitate his work when dealing with these problems: design
patterns and templates. The use of these resources facilitates the design of usable interfaces since it is
based on solutions that have already been tested and that even the user already knows (Google: 2020,
Toxboe: 2019, Van Welie: 2007, Watson: 2020).

However, the use of these predesigned solutions can lead to certain shortcomings when facing
problems that are out of the ordinary and, very commonly, to the achievement of a repetitive design
lacking personality. An interface designer has to discover how the different elements that participate
in his design contribute to the interface behaving as something psychologically transparent to the
person who uses them.
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2. Objectives

Our purpose is to analyze how the established solutions that follow the usability standards can
influence the communication between the interface and the user and how it affects the fact of the
communication between the screen and the user. For this, the following specific objectives are
established:
- Determine if, and to what degree, an interface can be self-explanatory.
- Determine how this affects usability.
- In its case, to study which interface elements participate in the mechanism by which it is
explained to the user and how it can be used to generate more usable interfaces.
- How the use of these elements can create problems in communication due to the repetition of
patterns.

3. Methodology

Following the methodological approaches widely described by Hernandez Sampieri, this work began
with extensive exploratory work to later focus on a practical comparative and correlational analysis
about the application of usability techniques in screen design. For this, we have relied on
documentary observation techniques (especially those that are structured around Human-Computer
Interaction, Usability Engineering, Visual Information Architecture, and Web Design). But in a way,
and given the profile and professional background of the group of researchers, this methodology
would have been insufficient if participant observation techniques had not been taken into account.

4. Discussion

Usability is an elusive intangible, which provides benefits in the medium and long term, so faced
with the dilemma of choosing between two applications before knowing them in-depth, users do not
have the tools to distinguish the one that is easy to use from the one that is not.

In the context in which Usability is developed, taking as a starting point the activity of a user when using a
computer system (Sanchez, 2011). We distinguish between:

— Perception: the psychology of knowledge, study of attention, ergonomics, among others.

— Interaction: Usability, accessibility, information architecture, graphic design...

— Computing: all computer disciplines.

Computing has a huge task and it concentrates on the machine, it does not have its focus on the user.

What happens between the system and the user is the interaction (Oviatt, S., 1997). The process in
which the user receives the signals emitted by the system, decodes them, and interacts with it,
generating new responses and stimuli. One of the pillars of this interaction is usability (Krug, S.,
2018).

The most important activity of the user in his interaction with the system is perception. This is a
vision that emphasizes that interaction has its main axis in the user's ability to receive, through their
senses, the stimuli that the system generates, decode and interpret these stimuli, and act accordingly
(Mordecki, 2012).

The designer of the interaction must help the user to perceive the interface in such a way that he can
interpret in his brain the most useful way to use it. Thus, together with perception, memory and
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learning come into play, giving way to interaction patterns (Hassan, 2011), creating standards and
conventions that facilitate widespread use in applications. When the user is able to understand these
concepts, interaction with the physical world comes into play, that is, with the interface.

4.1. Communication on the interface

We have two systems, the man system (from now on, the user) and the machine system (from now
on, the machine). The objective of the interface is to communicate both systems (Fernandez, M.
2001).

The interface is part of the machine, therefore we can say that the machine completely knows the
interface, while the user has to learn it to a greater or lesser extent. We can say that the interface is
natural(*) for the machine, but not for the user (“natural interfaces”, such as voice control, would
deserve a separate mention).

From this point of view (that of communication), the various attempts to improve interface design
are attempts to make the interface more natural for the user. How to achieve this is what
differentiates one from the other.

Designing an interface means designing a communication system, in which it will be necessary to
determine:

- Between whom is communication established?

- What information is to be communicated?

- How is this information to be transmitted?

4.2. Between whom is communication established?

In our case, point a) has no discussion, the communication takes place between a human being (the
user) and a computer system (the machine, typically a computer, but also a mobile device, etc.) and
must be in both directions.

When creating an interface, you can have a high degree of confidence in the behavior and response
of the machine system, however, the user is more unpredictable and will be influenced by the
environment and their previous experiences.

4.3. What information is to be communicated?

Regarding the point, what information is to be communicated?, we can divide the information to be
transmitted into three levels, namely:
- Referrer information. That information with which the application works. For example, in a
payroll application, it would be the payroll themselves, the employees, etc.
- System information. Errors, the progress of processes, and, in general, the changes of state of
the system. For example, information downloads, data processing, etc.
- Information from the interface itself. What operations can the user perform and how to do
them, information on how to use the interface itself.

In our case we are interested in this third level, and, depending on how it works in it, we can divide
the interfaces into two categories:

1 Not in the strict sense of formal vs. natural language, but in that of being its own.
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- Introverted (or opaque) interfaces that do not provide information about their use
- Extroverted (or transparent) interfaces that offer information about their use.

An example of an introverted (or opaque) interface, the command-line interface (CLI) is based on
written language.

The user must know a series of commands and parameters (vocabulary) as well as the rules for their
combination (syntax) and write them correctly (spelling) for the machine to execute the
corresponding actions. The machine will respond by displaying written messages on the screen.

In this case, we can say that, under the illusion of a natural language (usually English), a formal
language is used.

An example of an extroverted (or transparent) interface, the graphical user interface (GUI) is based
on graphic language (or more precisely, multimedia).

The machine shows (communicates) the user the options available at all times through their graphic
representation (buttons, icons, text boxes, etc.) The user, using hardware devices (for example the
mouse), acts on these graphic elements to request certain action to the machine, and it responds by
changing the appearance (state) of the interface to a greater or lesser extent.

A well-implemented graphical interface should be able to be used by any user without the need for
help or explanations.

For example, a login form can be identified and used by any user even if its texts are written in
another language (see image 1).

Image 1: Example of the use of a form.
Source: http://www.weibo.com.

4.4. How is this information to be transmitted?

If we are to be able to make the interface, by itself, be able to communicate its functionalities and
processes to the user, we must know the elements that are part of this language. When dealing with
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graphical interfaces, obviously, most of these elements are common with the graphic language used
in other media (graphic design, drawing, painting, etc.), but with their own characteristics and
influences from others, due to the interactive and multimedia nature of these interfaces.

As an example of these particularities, we can review some elements of the interface language,
which, although they are not exclusively theirs, do have their own uses.

4.4.1. The box

The box allows identifying a part of an interface as a unit with its own entity. They are usually
defined by using a line that defines the border or by using their own background color.

We can take as a reference the previous image of a login form of a Chinese website.
In the original, the type of information requested in each field can be inferred without much

difficulty from the icon associated with it. This association is represented by, for example (see image
2), the alignment of the elements, and reinforced by the boxes in which they are inscribed.

Image 2: The boxes relate each icon to a text.
Source: http://www.weibo.com.

With a simple redesign of the boxes (see image 3), that relationship can be broken, if not completely,
at least enough so that the interface can be very confusing.

Image 3: The boxes relate the icons to each other and the texts to each other
Source: http://www.weibo.com.

4.4.2. Color

Color also has a very important use in graphical interfaces, and in this sense, two ways of using it can
be distinguished, depending on whether it is denotative or connotative.

When the use of color provides its own meaning, we speak of its denotative value. For example, if
we take a specific icon (see image 4):
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Image 4: Icon based on lines
Source: Self-made

In this case, it could signal an attention call. Depending on the color of this icon, the specific
meaning may vary substantially (see image 5).

Peligro Aviso

Informacioén Correcto

Image 5: According to the color, its meaning changes
Source: Self-made

On the other hand, the concrete meaning of the use of color can be given by the context, which
would be its connotative value. For example, the color of the links in a menu on a website (see image
6).

Redes Socdiales

Image 6: Menu bar of a website
Source: Self-made

The different colors allow you to visually establish groups of links, which could point to related
content. Also, the fact that one of these groups uses the corporate color of the website could indicate
that the associated content refers to the company itself.
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4.4 3. Relief

Graphic effects that contribute to creating the sensation of relief, or, in general, that break the two-
dimensionality of the interface, can be used to give information about the use of the interface. For
example, let's take a simple shape, a box with rounded corners (see image 7).

Image 7: box with rounded corners
Source: Self-made

If we add an inner shadow to it, it can be interpreted as a text input box. (see image 8)

Image 8: menu bar of a website
Source: Self-made

If we add an outer shadow to it, it can be interpreted as a button, a “clickable” element, (see image 9)

Y

Image 9: menu bar of a website
Source: Self-made

4.4.3. States (mutability)

One of the characteristics of graphical interfaces, not present in other media, is that they can change
their appearance, they are not fixed objects. Each of the different aspects that an interface, or an
element of it, can take are known as states.

An example would be the “Rollover” effect on buttons. When you place the mouse cursor over the
button, it changes its appearance, to indicate that it is an interactive element (see image 10).
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Button Types - Disabled/Active/Hover

Primary
i

Secondary Secondary ‘
Cancel/Back Cancel/Back Cancel/Back ‘

Image 10: menu bar of a website
Source: https://dribbble.com/shots/3063144-Ul-Kit-Button-States

All or a large part of the interface itself can change, as, for example, in the wizards, in which a
complex process is broken down into several steps, modifying the interface to adapt at each step to
its requirements (see image 11).

Welcome! Enter your ZIP code s p)
to start. \ — ° S

| (e N | 7 [

Image 11: Example of a wizard
Source: https://dribbble.com/shots/3813658-Insure-Landing

In these wizards, there is usually also an element that shows the number of steps that it is composed
of, those that have been completed, and those that remain to be completed.
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4.4.4, Movement

Another characteristic of graphical interfaces is movement. This can be used in the transitions
between states, which can serve to facilitate the user to visualize this state change. For example,
when minimizing a window, it does not directly disappear, but an animation is played in which the
user can see how it "hides" in the taskbar in Windows or the Dock in Mac.

It can also be used to highlight certain information to the user, as in the case of a login form that, if
not filled in properly, shakes to highlight the error (a real example, the login in the WordPress
control panel).

4.45. Sound

Talking about sound in the context of graphical interface design can be paradoxical. In fact, it is an
element that, because of its nature, is rarely discussed in this area of design. And although during the
1990s sound became a crucial element for the development of multimedia interfaces, the truth is that
it is used less and less in Web development (except as audiovisual content that is accessed through
the said interface).

In a recent study, Ritwik Dasgupta (2018: pp. 6-8) exposes some of the advantages of using sound,
such as achieving a more natural and faster interaction, making the interface more transparent, or
introducing emotional elements that intensify the involvement of the user with the actions they
perform (issues already discussed previously by specialists in sound design in the film industry and,
more recently, in video games (Collins: 2008 pp. 107-122, Holman: 2010 pp. 23-38, Beauchamp:
2017 pp. 16-23). For example, the use of certain sounds in response to the user’s actions when
pressing a button. Actions that can also have a connotative and emotional value, so that when
associating a high-pitched sound with it, it is interpreted as something positive (a correct action),
while when associating a low sound with it, it is interpreted as something negative (an error or an
incorrect action). The same happens when musical elements are associated: by associating a major
chord or arpeggio with it, it is interpreted as something positive (a correct action), while by
associating a minor chord or arpeggio with it, it is interpreted as something negative (an error or an
incorrect action).

4.5. Study of cases

In general, as we have seen previously, there are very localized usability problems, each time one of
these problems is solved, the page becomes more usable. It facilitates communication with the user
and helps him achieve his goals.

Each of these errors can be repeated throughout the page which can cause a serious problem. Each
problem that is solved improves usability, generates a more usable page. But there is no global
solution that makes the page usable in a single stroke.

An example of these types of considerations is found on the landing page of the Yale art school (see
image 12) in the United States.
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Image 12: home page of the official website of Yale University of Art
Source: https://www.art.yale.edu/

We can observe the numerous problems that this page has to communicate with the user. The fonts,
the interpretation of the buttons, the use of the colors, the readability... Here the value of usability is
demonstrated when communicating which are the tasks to be carried out within this page.

But on the contrary, if we, as a rule, use design patterns, we can have nondescript, invariable
interfaces. Let's take an example, image galleries. Currently, applications such as Pinterest (see
image 13) or Google Images (see image 14) have monopolized the way of presenting image
galleries, and the public has become accustomed to handling images in a certain way. And design
patterns that work consistently have been established, but the problem is that it has been
monopolized and there is no other way of displaying images that is understood.
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Image 14: similarity between the representation of Pinterest image gallery versus Google pages
highly demanded by the public.
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Source: http://www.google.es

In images 13 and 14 we can see the similarities when locating the search field, search filters, and the
arrangement of the presentation of the images. As we indicated, this leads to a typing of interaction
patterns, usability is observed and it works. The user can quickly carry out his objectives. The
interface communicates perfectly. But this leads us to a design that prevails over creativity. Of not
looking for new ways to create new solutions.

5. Conclusions

By way of conclusions, we could point out that an interface, to be usable, should be able to "explain
itself" to the user; that when building a graphical interface, we use a language with its own elements
and elements taken from other media, and, therefore, that the correct use of that language facilitates
the creation of usable-interfaces.

The correct use of this language and its elements brings benefits to both the end-user and the
interface designer. For the end-user, these benefits translate into easier-to-understand interfaces, even
if they are new to him. For the designer, it represents a fundamental tool to enhance his creativity and
his ability to solve those problems that the development of new interfaces presents, either for
established media or for emerging media such as augmented and virtual reality, touch devices, etc.

On the contrary, not taking them into account, or not understanding them sufficiently, can be a
significant formal limitation when creating new interfaces. Ultimately, we can find designs based on
templates in which the necessary process of analysis and understanding of the characteristics of each
case has not been carried out. Templates that, although they can basically comply with the principles
of usability, lack their own personality and can even be unsuccessful when facing problems for
which they had not been foreseen. All this leads to increasing uniformity in interfaces and
standardization of design patterns.

We, therefore, consider that a later, more in-depth, detailed, and formalized study of the elements of
this language may be interesting. Likewise, it would be advisable to include their study in the
education of future designers of graphical user interfaces.
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