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PREFACE

Digicom - 5th International Conference on Digital Design and Communication is organized by the Design School of the Polytechnic Institute of Cavado and Ave and by
ID+, Research Institute for Design Media and Culture with the cooperation of CECSUMinho. The event took place between 4 and 6 November 2021 at Teatro Gil Vicente,
Barcelos, Portugal and online.
The Digicom received three keynote speakers:
Rachel Cooper is founding Director of ImaginationLancaster, http://imagination.
lancaster.ac.uk. Her research interests cover: design thinking; design management; design policy; and across all sectors of industry. She has published extensively on these
topics, including books, ‘Designing Sustainable Cities’, ‘Living in Digital Worlds; designing the digital public space’. She is series editor of the Routledge series Design for
Social Responsibility. She was founding editor of The Design Journal and also founding
President of the European Academy of Design. She is President of the Design Research
Society. Currently she one of the leading investigators on PETRAS https://petras-iot.org a
national research centre for research into IOT and AI at the edge.
Ana Correia de Barros is a senior researcher at Fraunhofer Portugal AICOS and
head of the Human-Centred Design department. She conducts design research
strongly informed by qualitative fieldwork. With a background in industrial design,
she worked in a design studio prior to earning a PhD in industrial engineering and
management from UBI. She was a researcher at UNIDCOM-IADE, led the research
and innovation area at a rehabilitation centre (CRPG), and lectured at different universities. Ana’s research interests include assistive products (chronic disease and
disability), usability, and inclusive design.
Francisco Paiva, Associate Professor at the University of Beira Interior, in which
structure he directs the Doctoral Program in Media Arts. He holds a PhD in Fine
Arts from the University of the Basque Country, a degree in Architecture from the
University of Coimbra and a degree in Design from the University of Lisbon. He
was a visiting researcher at the University of Bordeaux. He has coordinated the
Multimedia Design course for 7 years, and now coordinates the Arts Group at LABCOM
– Comunicação e Artes / UBI. He publishes and exhibits regularly. Scientific coordinator of DESIGNA, International Conference on Design Research, of the Research
Days in Arts and the Magic Mountain * Art and Landscape platform. He is a member
of CooLabora, a social intervention cooperative and is Executive Director of Covilhã’s
Candidacy for UNESCO Creative City in Design.
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The videos and photos of the guest speakers’ communications from the five
Digicom editions are available for free on our website at digicom.ipca.pt.
In addition to the guest speakers, we also had the opportunity to attend a set
of approximately 80 communications, strictly selected by Digicom’s Scientific
Committee, from different international researchers and designers.
The three days event resulted in extensive debate sessions, where the participants’ personal and professional perspectives and experience encouraged the discussion, showing the importance of this kind of events.
The current book gathers 18 short papers selected upon a rigorous double-blind
peer review process.
The promotion of a panoramic vision of Digital Design and Communication is a
trademark that Digicom has been affirming and that it intends to continue to build
and consolidate in its upcoming editions.
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A special thank you
After many months of preparation for this fifth edition of Digicom, we could not forget
to register and transmit a special thanks to all those who believed in this event and, in
different ways, have contributed to its success!
Thank you very much to all participants, book contributors and people who have
collaborated to the success of this edition, and to all the readers of this book, we
hope you enjoy it - and see you next year!
Nuno Martins
General Chair
Daniel Brandão
Co-chair
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Student training in Pedagogical Innovation
Projects using the interdisciplinary
capstone model for companies
Sónia Rafael1 [0000-0002-9161-5400], Nuno Jardim Nunes2 [0000-0002-2498-0643]

Abstract. The IST Scope – integrated in the Pedagogical Innovation Projects (PIP) of
the Instituto Superior Técnico, of the University of Lisbon –is a pedagogical program based on the capstone model, which took place during the academic year of
2018/2019. This program intended to introduce an innovative model of interdisciplinary collaboration, allowing dissertation / project students to collaborate in teams in
solving real problems posed by companies. It was implemented in partnership with
the master’s in informatics and Computer Engineering, Engineering and Industrial
Management, both from IST, and Communication Design and New Media, from the
Faculty of Fine Arts, University of Lisbon. The supervision of the interdisciplinary
capstone project required the involvement of several teachers with experience in the
technical areas of the project, but also in divergent thinking techniques, centered on
the needs of people and companies. Student teams were formed, composed of project managers, UX / UI designers, and front-end / back-end developers who worked
to respond to a challenge posed by two startups in the Lisbon digital economy: unBabel and TalkDesk.
This project provided students with the opportunity to work with real clients,
with real problems, in interdisciplinary teams in an experience close to the one
they will have to face when they enter the job market. At the end of the school year,
the students prepared their thesis defenses and the proposals were presented to the
companies with the respective results and their implementation is planned.
Keywords: Capstone Project, Training, Co-design Methods.

1 ITI/LARSyS – Interactive Technologies Institute, Faculdade de Belas-Artes, University of Lisbon,
Largo da Academia Nacional de Belas-Artes. 1249-058 Lisbon, Portugal. s.rafael@belasartes.ulisboa.pt
2 ITI/LARSyS – Interactive Technologies Institute, Instituto Superior Técnico,
University of Lisbon, Avenida Rovisco Pais, 1. 1049-001 Lisbon, Portugal. nunojnunes@tecnico.ulisboa.pt
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Introduction

The evolution of engineering education has sought to bring students’ experiences
closer to the needs and challenges of the labor market. Two major trends have gained
particular relevance in recent years: the interdisciplinary approach to solve even
more complex problems and the approach to highly competitive global markets.
The Pedagogical Innovation Projects (PIP) are an initiative promoted by the Pedagogical
Council, with the support of the Scientific Council and the Management Council, of IST.
This initiative was intended to finance pedagogical innovation projects within the scope of
course units (CUs) taught at IST. According to the Pedagogical Innovation Projects Contest
Regulation, the proposed projects must meet one or more of the following requirements:
• Have an impact on updating and / or adapting the IST teaching model,
preferably at the level of the 1st and 2nd cycles (bachelor’s degrees and master’s
degree).
• Use tools that are relevant to the level of learning, such as case studies, problem
based learning, active learning, flipped classrooms, learning based on research, etc.
• Provide metrics to measure success and describe how it will be measured.
• Consider using new technologies, including digital solutions, to solve learning
and teaching problems.
The PIP IST Scope aims to introduce an innovative model of interdisciplinary collaboration across the different engineering specialties at IST, allowing dissertation
and project students to collaborate in teams to solve real problems posed by companies. This model aims to put the execution part on the student side as in the traditional methods, but wants to encourage the students to be more practical with a
direct relationship with a company and the development of work for that company.
This project directly connects the academic world to the business one.

2

Pedagogical Innovation Projects

2.1. Capstone Projects
A capstone is a multifaceted assignment that serves as a culminating academic and
intellectual experience for students, typically during their final year of high school
or middle school, or at the end of an academic program or learning-pathway experience [1]. Within the Information Technology arena, these projects are given one of
many names: industrial experience project, team project, or capstone unit/course/
subject. A capstone program / project forms the culmination of many learning experiences students encounter during their academic careers [2].
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Capstones are generally designed to encourage students to think critically, solve
challenging problems, and develop skills, such as oral communication, public
speaking, research skills, media literacy, teamwork, planning, self-sufficiency, or
goal setting [1] – i.e., skills that will help prepare them for college, modern careers,
and adult life.
In most cases, interdisciplinarity is one of the main requirements, since the projects
normally imply the contribution of several areas of knowledge. These projects also encourage the connection of investigation with community issues or problems, as well as
the integration of learning experiences outside the academic context, including partnerships with companies, fieldwork, interviews, scientific observations, internships, etc.
Universities have a responsibility to give back to their communities in ways that enrich
and deepen their relationship [3]. Capstone programs provide a valuable way to do this.
Although there are several formats of capstone models – most are long-term research projects, which culminate in a final project –, they have consensual key-pillars that can be gauged by the literature review. These pillars can be enumerated as:
1. Starting question: the question that guides the capstone and turns it into an approach that particularly differs from other educational approaches.
2. Research: a research process that is stimulated by the initial question and that
provides you with answers.
3. Technological tools: web technology is, in the opinion of many researchers, a key
tool in the capstone model to support students in conducting research and also
in the production of artifacts.
4. Collaboration: doing projects, conducting investigations and also learning is a
social activity. Based on the idea that one of the greatest challenges that students
will face in their professional life is dealing with groups and doing work within
them [4], the capstone model allows students to practice teamwork.
One of the fundamentals of capstone reinforces the understanding that artifacts
built in capstone programs must be subjected to external criticism [5], i.e., what
is produced by students must transcend merely didactic / pedagogical utility. This
model provides students with the opportunity to work with real problems, with real
clients, with limited deadlines, in interdisciplinary teams, in an experience close to
the one they will find when they integrate working life. Some of the results of its
application reported in the specialized literature are very promising [6].

2.2. Co-design Methods
The terms co-design and participatory design refer to a type of design-approaches
focused on the importance of active and creative collaboration in the design process
of potential end-users and other stakeholders [7]. It is a design approach that tries
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to actively involve all stakeholders (i.e., partners, employees, customers, citizens,
end-users) in the process, to help ensure that the outcome will meet their needs.
When implementing a co-design approach, potential users actively participate
in the design process as specialists, working in cooperation – as partners – with the
design team [8]. This type of collaborative work allows you to increase the likelihood
of creating design solutions and products that are relevant to end-users.
Researchers have started to become aware of the need to develop tools, techniques
and theoretical framework that would allow and facilitate the process of some users
to collaborate effectively with designers, in what is considered to be a cooperative design [9]. For this purpose, a change has been considered in the way the design process
should take place. Instead of developing proposals centered only in the designers’ perspective, collaborative mockups emerge as a possibility to take advantage of what was
determined by both parties in a constructive, creative and systematic way.
However, despite the kindness of co-design – from the perspective of Mumford
[11] and the ETHICS (Effective Technical and Human Implementation of Computer
Systems) methodology – it has always been very difficult to apply because it increases the process complexity, especially in innovation projects where, for economic
and practical reasons, there is a need for everyone involved to be familiar with the
implied technology [10]. Thus, it is necessary to find a balance between the premises
of ethical design, the demands of contemporary research and industry.

3

PIP IST Scope

3.1. Project description and objectives
PIP IST Scope intended to introduce, at the Instituto Superior Técnico, University of
Lisbon (IST-ULisboa), an innovative model of interdisciplinary collaboration, in the
scope of postgraduate studies (master’s degree), allowing students of dissertation /
project to collaborate in teams in the resolution of real problems posed by companies.
The supervision of an interdisciplinary capstone project required the involvement of several teachers with experience in the technical areas of the project, as
well as in divergent thinking techniques, focused on the needs of people and organizations, and in the modeling and generation of new business models closer to the
market needs or societal challenges.
Within the scope of this project, challenges were launched to a team of teachers
that included two teachers from the IST Department of Computer Engineering (DEI;
one, from IST Department of Engineering and Management (DEG); and one from
the Communication Design Department, Faculty of Fine Arts, University of Lisbon
(FBA-ULisboa).
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Several capstone projects were submitted in collaboration with three digital
economy startups in the Lisbon area: Farfetch, unBabel and TalkDesk.
After a phase of interviews, eight students were selected who ended up constituting two teams to work on the proposals submitted by TalkDesk and unBabel.
The two work teams were constituted by four students from the master’s degree
in informatics and Computer Engineering (MEIC), from IST; two, from the master’s
degree in engineering and Industrial Management (MEGI), from IST (one of whom
came from the Technological Physics course); and two from the FBA master’s degree
in communication design and New Media.
The two projects aimed to develop advanced services for the companies in question, in particular the WOK Project – development of a chatbot for access to advanced
translation services (unBabel) and the Callbar Project – a simulation tool for services
call center (TalkDesk).

4

Research Approach

4.1. Participating trainers
The PIP IST Scope brought together the responsible scientific advisors, from the areas
of Computer Engineering, Engineering and Management and Interaction Design,
who were responsible for ensuring compliance with the scientific requirements of
the project, and also two specialists.
The teaching team involved two teachers from the IST Department of Informatics
Engineering (DEI) – Nuno Jardim Nunes and Rui Maranhão; one from the IST
Engineering and Management Department (DEG) – Joana Mendonça; and one from
the FBA Communication Design Department – Sónia Rafael.
The PIP IST Scope was proposed and coordinated by Nuno Jardim Nunes.
The budget allocated to this project was fully used to contract the services of the
mentioned specialists through the modality of services provision.
One of the specialists hired (Pedro Oliveira) comes from the area of 
Social
Anthropology and Ethnographic Methods, and helped students to develop the field
work, namely in the scope of user research, during the first phase of the project. In
the second phase of the project, the students were accompanied by another contracted specialist (João Ferreira) with skills in Interaction Design and UX / UI.

4.2. Participating students
During the first phase of the project, typically related to the thesis proposal, students
formed their groups and developed the business plans in close collaboration with
the companies.

24

Portugal 2021

The team that worked with the unBabel company, an automatic translation
services company using artificial intelligence and human reviewers, was made up
of master course students: Lourenço Palma and Miguel Garrido, from Computer
Engineering, who performed front-end and back-end developers; David Lopes, from
Physical Engineering, played the role of project manager; and Márcia Marranita,
from Communication Design and New Media, played the role of interaction designer.
The team that worked with the company Talkdesk, responsible for managing a
Callbar system that uses IoT and provides artificial intelligence software, was made up of
master course students: Diogo Lopes and Miguel Pinto, from Computer Engineering, performed front-end functions and back-end developers; Ricardo Monteiro, from Industrial
Management Engineering, played the role of project manager; and Carlos Silva, from
Communication Design and New Media, played the role of interaction designer.

4.3. Challenge proposed by Companies
The challenge proposed by unBabel3 was to develop a platform on which employees /
users could perform paid translation tasks. This company is based on a crowdsourcing business model, in which a large group of people work together towards a common goal. In addition, it uses the wisdom of the crowd (WOK) method in order to
find the best answer to a question, based on the common sense of the community.
The challenge proposed by the Talkdesk4 company was for the student team to
massively test a company product – Callbar, a simulation tool for call center services, taking into account various difficulties that could occur due to external problems,
competition, scalability and behavior.
The Capstone Test Harness for IoT Messaging System intends to operate an IoT system for tens of thousands of devices with strict latency requirements. The key factors
in these systems are reliability and scalability to ensure they are able to accommodate
the production load. This project aims to build a test harness capable of reproducing
realistic loads. To this end the system has to be able to simulate tens of thousands of
devices under network conditions, degradation and temporary loss of signal, etc.

4.4. Methodology and Procedures
Throughout the 2018/2019 academic year, weekly meetings were held with student
teams, scientific advisors and experts.
Within the scope of the project, the teams were presented with five responsibilities on which the proper pursuit of the program depended:

3

unBabel, website: https://unbabel.com

4

Talkdesk, website: https://www.talkdesk.com
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1. Project Coordination: team process, client “face”, schedule, meeting arrangements, team organization and logistics.
2. Technical: process, programming and development.
3. Interaction Design: process, “design-thinking,” UX / UI, look-and-feel and interaction of deliverable “suite”.
4. User Research: process, data collection and testing.
5. Website & documentation: Communication design and implementation.
Several deliverables were also requested that students had to develop throughout
the school year:
a. Formal presentation, written report, frameworks and other forms of communication for their client and their class based on:
• Background research / literature review
• Business story
• Competitive analysis
• Findings from user research (data, analysis & synthesis)
• Several designs in the form of low fidelity prototypes
• An argument from data in support of the designs
b. A working high-fidelity prototype
c. Source code & technical documents
d. User’s manual, if requested
e. Written report:
• Research findings
• Design ideas for the future
f. Stand-alone presentation, which client can distribute
g. Project webpage
The acquisition of skills within the scope of methodologies in the planning, development and implementation of capstone projects was promoted and a critical
perspective on the work that was carried out weekly, through a report made by the
teams, at the beginning of each session. The project monitoring sessions took place
in the IST building.
The teams worked in the spaces provided by the companies, which allowed them
to closely monitor the development of the projects, through frequent meetings. The
feedbacks allowed an active and creative collaboration by the companies, in a process of co-design.
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Results and Findings

5.1. Skills Acquisition
WOK Project. The task developed by the team of students who responded to the
challenge launched by the unBabel company to access advanced translation services
consisted of developing a Facebook page (see Fig. 1) and a chatbot with several avatars (AI) that helped the user perform translation tasks.
This chatbot includes five co-workers (see Fig. 2), or avatars, each with a unique personality, which delegate translation tasks to users, who are paid for their responses.
The co-workers were designed to match the five personality types of the Big
Five model, thus covering various patterns of interaction and communicational
language through text (see Fig. 3). The correlation between personality and gender
performance was also taken into account, so avatars do not correspond to gender
stereotypes that are typical in this kind of interfaces. This way, users will be able to
choose which type of personality they prefer to work with.
The WOK Project responds to the challenge of integrating design methodologies and
Human-Computer Interaction (HCI), combining the development component that allowed its materialization and integrating gender representation and diversity in virtual
interfaces. This investigation revealed that the possibility of choosing the avatar as a
co-worker enhances the engagement of users, motivating them to complete tasks.
A website was developed with a generic presentation of the WOK Project.

Fig.1 Prototype of WOK Project Facebook page
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Fig.2 Formal proposal for the WOK project avatars

Fig.3 Multiple interactive co-workers with various personalities from calm to energetic.
Customizable experience by selecting the favorite co-worker and choosing their nickname.
Rewarding by completing tasks.

CallBar Project. The proposal developed by the team of students who responded
to the Talkdesk challenge tested Callbar – a simulation tool for call center services
–fatigued the system, put it under stress and found solutions to respond in crisis
situations.
The team developed a solid and automated test harness that simulates agents
(data-center operatives) and interactions within Callbar (see Fig. 4 and Fig. 5) for different number of agents regarding cases (scenarios) (see Fig. 6 and Fig. 7) from small
teams (10 agents) to enormous teams (1M+ agents) applying for every real-world
case problems that may occur, like internet connection loss, signal loss, slow network, hardware issues in agents’ headsets and clients’ phones, agents and users
(bad) behaviour, etc.
In this way the team tested the Callbar response, scalability from the number
of IoT devices, reliability of the system that should not fail and retrieving relevant
metrics from the automated tests, like times, speeds, data flowing, number of problems that occurred, problems resolved, user satisfaction, user behaviour and agent’s
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problem-solving skills, etc. After all the metric results are gathered for every case it
is time to analyze these data results and show them in a friendly user interface to
Talkdesk people.
It is important that the Test Harness results are reliable in order to analyze them
and retrieve useful information to generate Key Performance Indicator (KPIs) and
core metrics guiding for a good solution and therefore Callbar improvement.
A website was developed with the presentation of the Callbar project.

Fig.4 An interactive graphic with real-time updates showing and tracking devices’ states and
actions (call accepted, call rejected).

Fig.5 Devices’ lists that allow the user to see more detailed information of each device. It is
possible to filter these devices by their current state (“On Call”, “Idle”, “Ringing”) in real time.
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Fig.6 This feature allows the user to customize his desired scenario having total control over
the variables or simply select a given preset scenario. The use may also make use of a variety
of personas to spice up the results.
Fig.7 A section of the interface that shows how the system works, the scenario that was
chosen, time elapsed since the begining of the simulation, number of devices and answered
calls at each moment.

5.2. Design-Driven Process
The design-driven process, is an agile-based process for creating innovative requirements to build better solutions. Design is used as part of a process to learn and better
define requirements in order to build better, more informed technology solutions
[14]. Sometimes it uses design thinking, namely divergent thinking techniques, and
User Experience methodologies (definition of personas, user-journeys, userflows,
wireframing, user-testing, UI, prototyping, iteration) to define requirements and
implement solutions focused on the needs of people and businesses.
Design Thinking is an exploratory process and a human-centered approach to innovation that draws from the designer’s toolkit to integrate the needs of people, the
possibilities of technology, and the requirements for business success [12]. Along with
business and technology considerations, innovation should factor in human behavior, needs, and preferences. Human-centered design thinking – especially when it includes research based on direct observation – will capture unexpected insights and
produce innovation that more precisely reflects what consumers want. [13]
Both project proposals carried out considered these methodologies, which implied an adequate response to five Project Stages:
1. User Research: understand, collect and map out the needs and problems of the user.
2. Test Harness Development: develop a test software specifically tailored for the
goals of the project.
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3. User Experience and Interface: design and develop an accessible, comprehensive
and easy-to-use interface.
4. Data Analysis: process and interpret data to produce User Experience insights
and Key Performance Indicators (KPIs).
5. Iterate: research, develop, design and analyze as needed to improve quality and
accuracy of results.

5.3. Learning Effectiveness
At the end of the first semester, students assigned to IST and FBA successfully defended their thesis projects in which they also demonstrated their individual contribution to capstone. The evaluation consisted of the public presentation of the group
work and the production of various deliverables that allow students to justify the results obtained. All students successfully defended this first phase with high marks.
In the second semester, the groups progressed towards the development and implementation of the proposed solutions in strict collaboration with the companies
and with regular support from the interdisciplinary teaching team.
After several iterations of prototype development and evaluation with end users,
students again presented several deliverables in which the proposed solutions were
already properly implemented in the form of functional prototypes tested with real
users in the context of the companies that collaborated on the PIP IST Scope. This
second evaluation period coincided with a new presentation and the production of
a final group report, as well as videos of presentation of the projects. Again, the students’ results were quite satisfactory with high ratings that were used to weigh the
final classification leading to the approval of the individual dissertation / project.
From the final presentation, in June 2019, students worked on the individual report that they defended according to the rules of the master’s degree in which they
are enrolled at IST and FBA.
The public defense was carried out successfully and the students obtained a master’s degree with high ratings and with an experience that is considered to be particularly relevant for the pursuit of their academic and / or work activities.
The results were also presented to the companies, whose feedback was very positive; accordingly, the implementation of the proposed solutions is planned.

6

Conclusions

The PIP IST Scope project allowed to test the potential for interdisciplinary collaboration between various areas of IST (in this case DEI and DEG) and with another ULisboa
faculty – FBA. The creation of interdisciplinary teams of teachers is a challenge that
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should be properly considered when implementing PERCIST5. Finally, the inclusion
of specialists with practical experience in developing projects with companies (in
this particular case in Anthropology and Interaction Design) confirmed the imperative need to provide capstone projects with complementary skills to those found
in the teaching staff of the various departments of the school. The contributions of
the two specialists hired were absolutely essential for the success of the project and
probably represent the main challenge in extending this initiative to the school as
recommended in PERCIST.
Summing up, the PIP IST Scope project served to assess the possibility, recommended in the CAMEPP6 report and specified in PERCIST, of implementing an integrative project model at IST. Although it is a pilot experience, the results obtained
clearly demonstrate that it is possible to develop Scope projects at IST with interdisciplinary collaboration between different areas and without prejudice to the legal
requirements necessary to complete the Master’s degree. On the other hand, this
project also allowed us to connect the academic world to the business one. The presentation and results of the PIP IST Scope7, as well as other PIP 2018, can be consulted
online and the dissertations consulted at the Repository of the University of Lisbon.8

5 Guiding document of the Framework Principles for the Restructuring of 1st and 2nd Cycle Courses at
Instituto Superior Técnico 2122 (PERCIST), https://conselhopedagogico.tecnico.ulisboa.pt/mepp-2122-modelode-ensino-praticas-pedagogicas-2122/documentos, last accessed 2020/11/8.
6 Analysis of the Teaching Model and Pedagogical Practices Commission (CAMEPP), https://
conselhopedagogico.tecnico.ulisboa.pt/mepp-2122-modelo-de-ensino-praticas-pedagogicas-2122/
documentos, last accessed 2020/11/8.
7

PIP 2018, website: https://pip.tecnico.ulisboa.pt/pip-2018

8

University of Lisbon Repository, website: https://repositorio.ul.pt
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The use of Qgis to calculate NDVI from
Sentinel-2 maps: the case of the Paciência
river source in São Luís, Brazil
Ana Borges1 [0000-0002-5452-1173], Jose Crespo2 [0000-0002-5246-9754]

Abstract. This article seeks to identify how the use of Qgis version 3.4 as a tool to aid and
processing for the detection of Vegetation Cover through the application of the normalized
difference vegetation index (NDVI) method in an area with recent urbanization process,
as a region of a cluster of peripheral neighborhoods in the city of São Luís located near one
of the Paciência River springs, this article begins with clarification on the importance of
geoprocessing in urban planning and architecture, and then shows the use of NDVI calculation and in parallel the urban evolution of the area as a form of digital communication
which can aid the design, bringing conclusions and perspectives on the theme.
Keywords: Sentinel-2, NDVI, Geoprocessing.

1

Introduction

The interest in developing this article is due to the immense challenges to be faced in
urban planning for the architectural quality of design in Brazilian buildings and cities,
much of the codes and laws produced for cities in Brazil do not cover areas use concepts
of significant vegetation, and there is a void in the legislation that sees the quality of the
landscape constituted in the territory as well as its management and planning.
Habitability is a factor of space appropriation that has fundamental importance
in the process of landscape formation and its design, because in the case of a primary use of space this directly reflects the relationship of the built with the urban context, so the maintenance of landscape elements must start from a minimum built
unit to then be able to reflect the macroscale of the city and digital communication
is a key part of the process.

1
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Therefore, the use of geoprocessing in the representation of GIS (Geographical
Information System) software in its functionalities act as digital space analysis tools
providing information for possible establishment of new morphometric parameters
-if the manipulation of indexes stipulated by land use and occupation laws such as
permeability rates, clearances, number of floors and etc...
Therefore, the use of Qgis as GIS software enhances the introduction of urban
analysis factors of areas directly interfering in the process of regulating land use and
occupation, this article will first resume the importance of Geoprocessing as a digital
form of communication in the planning and maintenance of the Urban Landscape
since it directly reflects on the quality of habitability in the urban environment and its
future design. In a second moment it will seek to bring the importance of calculating
the NDVI (Normalized Difference Vegetation Index) as one of the GIS functionality to
identify the difference between exposed soil area and significant shrubby vegetation
area of the river source region in Paciência River being, therefore clearly applicable
to significant vegetation analysis in urban areas although it has uses in other areas.
In a third moment, the analysis of the urban evolution of a peripheral area of
São Luís city will be made because it contains significant elements of landscape
formation such as the source of the Paciência River being this ideal case study for
understanding a pattern of densification that makes from the current use of the use
and occupation legislation in which the significant collection of the landscape is
observed due to other uses of the area.
In the fourth moment will be made the NDVI calculation in the region mentioned
from a map of June 29, 2019 generated by the Sentinel-2 satellite with range of 10
meters and use of the bands Red and Infrared (04 and 08).
In the fifth moment, conclusions will be made about the procedures adopted,
leading to perspectives for a possible practical application of mapping.

2

Geoprocessing instruments in Urban Landscape
Planning as digital communication

The Instruments of geoprocessing are used to assist the observation of space parts , in
the case of the artificialized landscape, this helps in understanding the elements that
are of natural and anthropic origin enabling through georeferenced images to generate levels of analysis sinchronic and diachronic of the landscape, (SANTOS, 2014) cites:
... in each place, the successive systems of social happening distinguish different periods, allowing us to speak of today and yesterday. This is the axis of succession. In
each place, the time of the various actions and the various actors and the way they
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use social time are not the same. In the common life of every moment, events are not
successive, but concomitant. We have here the axis of coexistence (SANTOS, 2014, p. 159).

Geoprocessing merges the state of the art with the drawing by representing the
coexistence of successive events and existing processes in the landscape, whether
natural or artificial over time as a form of digital communication. (Bugs, 2013) also
mentions that georecession is an efficient way to make synthesis, correlations and
analyses of the use of space, because through the popularization of GIS there was increased access to open databases and the advancement of free software such as Qgis.
If the Master Plans are instruments for participation possibility of the various social
segments in urban planning (Filho, 2012), the GIS are a tool for analyzing the production
of space by these same various segments, and the maps formulated with the help of
these democratize access to information and decision-making for both lay people and
technicians, although the latter can contribute to the formulation of analysis maps requiring once again broad participation in the process of formulating these maps so that
they are an authentic digital representation as a communication of the space and to
make them a tool with a broad and unmanipulated reading by specific groups.
Bugs (2013) further explains that due to this popularization there will be a necessary expansion of the role of GIS in urban planning, fostered by electronic planning,
ubiquity of digital technologies in urban space, citizens as sensors, and smart cities.
Geoprocessing through GIS is capable of generating landscape ordering instruments describing various aspects related to patterns of occupation of the territory
such as maps of uses, risks, potentialities and etc... Analysis that precedes the design
activity itself by the words of (Cheng, Damme, Uyttenhove, 2021) ‘’Design is the core
activity of the Landscape Architecture practice, considering many factors, such as
the landscape itself, the intentions of the clients, the interaction of the users and the
design setting, the materials, and the processes of creative expression.’’
The challenges that the urban landscape planning goes through make it adopt
different methods to deal with the problems brought, by practice, given the very
deficiency of Brazilian urban legislation in dealing with the management of the
territory landscapes, which in itself is a lack that is reflected in other problems such
as the expansion of disordered occupations (Brum, 2015), or even the processes of
gentrification of the central areas in addition to the increase of the loss of significant tree vegetation which will naturally generate spaces with dynamics that lead
to their low environmental qualification reflecting therefore in several other aspects
of the city. (Zamperini & Lucenti, 2016).
According to Hofmann, Munster and Noennig (2020) digital communication is
developed in codes to allow a team of professionals and local inhabitants to better
select ideas and coordinate relevant informations related to maps and and the urban planning design process.
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Therefore, the GIS in this process of qualification of the urban landscape configures ways to recover the holistic view of the environment assisting in the interpretation of environmental phenomena from the time scale and also from the
very functioning of the environmental events logic. Accompanying the dynamicity
of such events in a diachronic and chronic manner.

3

The use of the (Normalized Difference Vegetation
Index) NDVI as a factor in identifying the vegetation
of the area

Because this index of dimensional radiometric measurements is possible, it is possible to detect by the various bands of images generated by the satellite the indication
of abundance or emptiness related to the green areas where an inverse relationship
is identified between the reflectances of red and infrared waves in which the existence of healthy green vegetation is detected (Herculaneum, 2015).
The index normalizes a simple ratio between the reflectances (red and infrared)
of the image, which occurs in a range of -1 and 1 through a formula of its own to be
used in the geoprocessing software calculator, the correct formula application directly
interferes with the representation fidelity of the area where actual images from other
satellites can be used for verification (Silva, [s.d.]). The formula is as follows:

Fig.1 Application NDVI formula in Qgis raster calculator.

Areas that have an index close to -1 usually represent water, exposed surfaces,
the index close to 0 possibly represents dry trees or even buildings, and finely the
index close to 1 represent areas of abundant vegetation (Montoya, 2017).

4

The urban evolution of the area surrounding the
Paciência River from Google Earth maps and the Use
of Sentinel-2 Satellite Images

The spatial section is located in a peripheral area of the São Luís Island metropolitan region between the municipalities of São Luís and São Jose de Ribamar. It has a

DIGICOM International Conference on Digital Design & Communication

37

landscape composed of the source of water bodies in coexistence with a considerable
urban context permeated with housing constructions in various typologies, on the
other hand, it configures a valley bottom where it is possible to observe the existence
of the various springs that make up the Paciência River (Maranhão, 2015).
In a broader area the region belongs to an island of five municipalities and has an
area of approximately 2,899 km² with a population of approximately 1,091,979 people
and population density of 459.200 inhabitants per km², in which of its various underutilized areas it is possible to observe on the map a total of 18.56 km² (IPEA, 2010).
Within this total area are the occurrence of significant vegetation in which the
Region of the Paciencia River falls. Having infrastructure that acts in order to suppress the landscape since there is an intervention of drainage located in a critical
point of the river where there is an incidence of floods, on the bridge that crosses
over the river at the height of 1.5 kilometers from the return of the Forquilha district.
In the stretch located in the neighborhood of Maiobinha between the São Raimundo
Complex, Condominium Praias Belas, Jardim das Margaridas and the bridge over the
river in MA-201, an area of influence that corresponds to 23,30km² (Maranhão, 2015).
In the figure below there is a first view of the area in which the study section is
in the initial process of densification, the image was extracted from Google Earth
in the period of June 2007, the region to the west constitutes the neighborhood of
Forquilha that is in a fork between the two main highways axis of expansion of the
metropolitan region the MA- 201 and MA-202, still in the image it is possible to perceive the beginning of the density of irregular occupations on the southwest margin
of the figure, in contrast, on the right axis there is a lower intensity density in which
the allotment is still in the initial phase and there are land and buildings raisins.
In this period the main landmarks are two parking points for buses belonging to
the city’s public transport.

Fig.2 Area of the Paciencia River source in June 2007
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In the second figure, collected in a period of September 2011, therefore five years
later it is possible to notice considerable changes in the structure of the urban landscape presented by the insurgency area of two new gated condominiums in MA-201
(Condominium Village de Bosque 1 and 2 and Condominium Praias Belas), an increase in the expressive amount of houses in irregular situation, in the southwest
axis of the figure thus suppressing significant shrubby vegetation area in the western part of the spring of the Solitaire River.
In relation to the east axis, the constant density of allotments in which the land
still has an expressive amount of permeable area is observed, although has considerable suppressed vegetation due to the construction of housing building character.
The passage snippets of the spring are possible to observe a spontaneous buffer of
the green area that is increasingly reduced due to the primacy of construction of
road shafts.

Fig.3 Area of the Source Paciencia river, September 2011

The third and final figure reports a moment that translates into the contemporaneity of the area although the buffer is maintained it is possible to perceive its
decrease further accentuated due to the use of green space for the construction of
new developments, the new road axes that arise will legitimize the construction of
multifamily housing in the process of regulation that provides little forth and protection of the potential of these areas.
This demonstrates the goal of thickening peripheral areas of the city without a
rational management of its resources available in green and disused areas, inserting the two in the same concept.
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Fig.4 Area of the Paciencia river source Spring , September 2015

The use of Google Earth as a tool for this analysis was due to the availability of
photos about the area in the oldest period of time that is from the year 2007, although it is known the potentials of Google Earth as the most popular instrument in
analysis of terrestrial images.
It is to be considered that different satellites in space missions provide terrestrial
images that have interesting parameters for various types of territorial analysis,
such as the use of sentinel which is a satellite on mission by the Copernicus program funded by the European Union having several missions, Sentinel-2 is a specific
mission for capturing images of the earth’s surface through Multispectral Sensor
having 13 spectral bands and resolution of 10, 20 and 60 meters depending on the
band which is ideal for capturing potential vegetation of areas, maps of land use and
occupation and other urbanistic studies (“DGTerritory—Brief description of Sentinel
Satellites”, [s.d.]).
Through the Copernicus Access Hub website it is possible to acquire, view and
capture sentinel images in its various missions.
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Fig.5 Homepage Copernicus Open Access Hub

5

The urban evolution of the area surrounding the
Paciência River from Google Earth maps and the Use
of Sentinel-2 Satellite Images

From the access to the Copernicus Access Hub website it was possible to obtain
images of the Paciência river area from 2017 to 2019 by selecting the Sentinel-2 mission B satellite, when viewing the image it was possible to obtain a zipped file in
which when extracted contained a tree of other files associated with the bands of
the images in their resolutions (10, 20 and 60 meters). The files selected for work are
in JP2 format in the IMG_DATA with range of 10m, the selected files have termination
B04 and B08 both with 10m range.
The files are selected and opened in the Qgis 3.4 program, gis software of most
popular free use and most appropriate for reading terrestrial images and their subsequent transformation into georeferenced data.
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Fig.6 Image generated from bands 4 and 8 of the Sentinel-2 satellite

From the image above with the two bands is selected the raster option and then
the raster calculator, in this calculator has up all the bands inserted in the program,
and is where the formula described in the initial part of the article is placed.

Fig.7 Raster calculator with the image bands available in the file

The factor described is the Normalized Vegetation Difference Index in which the
band 8 (Infrared) minus the band 4 ( Red) divided by band 8 (Infrared) plus band 4 (Red),
which will generate an NDVI image on a monochrome scale, for the visualization with
the naked eye of the bands it is necessary to apply a false mask, for this with the right
mouse click above the generated NDVI map and then on properties where a window
will appear with Band Rendering options from there chooses the type of rendering in
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the option Simple False Band-color, further down opted for a color gradient between
green and red, in which the red corresponds to the index -1 (exposed zone ), yellow corresponds to 0 (built zone) and green corresponds to 1 (significant tree vegetation zone).
In the figure below it is possible to observe the application of false color in the
area of the Paciência river source near the neighborhood of Forquilha.

Fig.8 NDVI image in false layer applied color in the Paciência River source

It is observed in the map generated from the Sentinel-2 image of June 26, 2019 a
mixture of indexes 0 and 1, which represents at the same time an excessive concentration of built area in which the vegetation is sprayed following the design generated by the urban form.

Fig.9 Contextualization of the study area in a more amplified panorama
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It is possible to observe the extension of the Paciência River in a buffer that still
concentrates a significant area of tree vegetation and beyond this area the second
largest concentrations of green area are in regions that have characteristics of disorderly urbanization, which in relation to the qualification of the local landscape
constitute an area of potential for reordering the existing green collection in a classic horizontal spatial model elaborated by the theorists of the landscape ecology and
image of the city (Lynch, 1959), (Forman & Godron, 1986). This can aid future forms
and ideas for a better design formulation in urban space as well as conforming the
design of the buildings.

6

Conclusions and Perspectives

The methodology adopted to recognize the incidence of green areas used in this article assists in understanding principles of landscape morphology and ecology in
a practical way because through GIS it is possible to create forms of analysis that
allow better management, space planning because the information generated can
be relevant to any type of intervention and project strategy, a very important aspect
in terms of clear importance of digital communication to produce more assertive
design. Since the information is arranged in a clear and concise way, and with the
potential for compilation and dissemination of these maps there is a great opportunity for a broad discussion of the cities planning digital forms in representation and
opportunity of broader digital maps analysis supporting design processes.
Clearly NDVI is just one of the relevant information to consider if there is a possible project for the area, but that methodologically paves the way for further analysis
on the combination of other images from the same satellite.
In addition, it is necessary to think about the management of the city fringes because in we have laws and projects constitute an unexplored potential for integrated
expansion and balanced urban growth.
Obviously there are limitations related to the process adopted because unlike
the clippings analyzed by Google Earth, Sentinel-2 is a recent mission not allowing
a broader temporal analysis of NDVI although this is the most appropriate source of
images for the study areas of significant tree vegetation.
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Immersive multisensory environment for the
exhibition Manguezais – Raízes Maranhenses
(Mangroves – Roots of Maranhão)
André Álvares Fernandes da Silva1, Márcio Carneiro dos Santos2,
Rafael Ricarte de Souza3, Élida Belquice de Araujo Santiago4

Abstract. This article describes the development of a 360° video for a multisensory immersive environment, which simulates a virtual tour in a mangrove area in
the city of São Luís, capital of Maranhão, state located in the northeast region of
Brazil. The goal is to awaken the importance of this ecosystem for the preservation
of the environment and promote, through a live marketing action, the new book by
the photographer from Maranhão, Meireles Junior, entitled Manguezais – Raízes
Maranhenses. The video aims to create a multisensory experience with visitors of
the book’s photographic exhibition, using virtual reality glasses with a headset in a
space designed for such an experience. The article details the stages of video production, from capturing images to the final edition, and also highlights the use of
immersive systems for the launch of products / services today. As a result, the video,
in a final version with a duration of two minutes, is presented as an environmental
education tool and a warning to society about the neglect of the public authorities
upon the mangrove areas of the capital of Maranhão.
Keywords: Immersive environment; Live marketing; Virtual reality; 360o video;
Design and sustainability.
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Introduction

Personal, commercial and cultural relationships have changed with technological
advances and recent social phenomena. The internet has been largely responsible
for these transformations. (Rifkin, 2014). The new consumer, characterized by access to information through multiple digital platforms, has been demanding a new
type of discourse from organizations. In this context of market change, marketing
has reoriented its actions in order to build new bridges to promote engagement and
interaction with the customer (Kotler, 2017).
Live marketing has been using virtual reality to create a differential contact between the product and the consumer. According to Coelho (2015), live marketing would
be an evolution of promotional marketing and would mainly cover events, sales promotion and merchandising at a sales point. The proposal to create an immersive
multisensory environment to publicize the work Manguezais – Raízes Maranhenses,
seventh book by the photographer from Maranhão Meireles Junior, aims to transport
visitors of the book’s photographic exhibition to the mangrove area, creating a more
realistic experience with the target audience, through the 360° video and virtual reality
glasses with a headset in a space designed for such an experience.
The project also has the function of reflecting on a problem inserted in the urban center of São Luís, the neglect of public authorities upon the preservation of the
city’s mangroves. For that matter, design can be recognized as a field of knowledge
capable of projecting relationships and not just artifacts (Tamborrini, 2012), which
seeks a new way of thinking and designing, aimed at solving real problems and
qualitative improvement of the life itself, (Bistagnino, 2011).
It is up to the designer to intervene in reality with design acts, overcoming the difficulties and not being satisfied with just a critical posture in the face of reality and
persisting in that position. After all, designing, introducing the necessary changes,
means having the predisposition of changing reality without distancing yourself
from it. (Bonsiepe, 201, p. 37)

In this perspective, the performance of design is concerned with the present and
the future, thus promoting an industrial production linked to the market, but also to
life. According to Manzini and Vezzoli (2008), design for sustainability must address
technical, economic and social aspects in the design of products and services. Kazazian
(2005), on the other hand, says that this aspect encompasses environmental, social and
economic aspects in order to smooth the wear and tear generated by economic growth.
The mangrove areas in São Luís (MA), located in the urban center of the city, are
enduring the impacts of a disarranged growth, in which stilts and high standard
condominiums are neighbors to this ecosystem, so close and so forgotten.
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Ecosystem

Mangroves are coastal ecosystems between land and sea, which occur in hot, humid environments, under the action of the tides and are the only place where fresh
water from rivers meets salt water from the seas. Brazil has one of the largest mangrove swamps on the planet. 15% of the mangrove in the world is on the Brazilian
coast. There are approximately 20 thousand km² of extension. It is a coastal and
very humid ecosystem present in tropical and subtropical areas (Diniz et al, 2019).
Rich in nutrients, these environments are formed due to the abundance of decomposing organic matter and have vegetation called mangue (mangroves). In addition,
they have a unique fauna, as a result of the tidal conditions that characterize these
ecosystems (Meireles Junior, 2019). The mangrove has an important role in the preservation of several plant and animal species, in addition to preventing silting of the
beaches. It is considered an environment rich in biodiversity, it arises from the contact
of the terrestrial and maritime environment, that is, of rivers and seas (Diniz et al, 2019).
The coast of Maranhão provides the ideal conditions for its growth, having almost half of the mangrove forests in Brazil. It is the second largest in the country,
with 640 km and stands out for the diversity of geological features, containing from
west to east the indentations, the Golfão Maranhense, the dunes (Lençóis) and the
Parnaíba delta (Diniz et al, 2019).
The proximity to the Equator and the relief make the tides penetrate the rivers, influencing the vegetation for approximately 150 km from the coast. Mangroves
produce more than 70% of the food that men capture in the sea. It is one of the
most productive ecosystems on the planet, in ecological terms, in addition to being
a source of livelihood and income for thousands of riverside populations. Due to its
natural, economic and social relevance, the mangrove is considered a Permanent
Preservation Area (APP), according to Law n° 4,771, of 9/15/65 (Meireles Junior, 2019).

Fig.1 Mangrove areas in the state of Maranhão. Source: Meireles Junior (2019)
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Figure 01 shows the map of the coast of Maranhão with the mangrove areas. In
the center of the Golfão Maranhense and the coast of Maranhão, there is the island of
Upaon-Açu, with an area of 1,453 km², surrounded by mangroves on all sides, where
the cities of São Luís, São José de Ribamar, Raposa and Paço do Lumiar are located. The
island is bathed by the bays of São Marcos and São José, recognized for being the outlets
of the largest rivers in the state and for presenting an exuberant natural landscape.
The bays communicate through the Mosquito Strait, which connects the island to the
mainland. In São Luís, mangroves are part of the scenery of the capital of Maranhão.
On the western coast, you will find the indentations (Reentrâncias Maranhenses),
the Amazonian part of Maranhão, extending from the mouth of Gurupi River, on the
border with Pará, to the western bank of Cumã Bay, at the tip of Guajaru, in Cedral.
There are 254 km of a wide range of mangroves and a large set of bays connected by
channels interspersed with islands, coastal streams, lagoons, silts and paradisiacal
beaches. Highlight to the Guarás Forest, which runs through the municipalities of
Cedral, Mirinzal, Cururupu, Guimarães and Porto Rico do Maranhão.
Located on the border with Piauí, the America’s Delta is located around 70 islands,
rivers and streams, under the influence of the mouth of the Parnaíba River, which
has 70% of its area in Maranhão. Tutóia, Paulino Neves, Água Doce do Maranhão
and Araioses are the main cities located in Maranhão. The Lençóis Maranhenses
National Park region, more precisely on the banks of the Preguiças River, in the city
of Barreirinhas, also includes mangrove areas (Meireles Junior, 2019).
All this importance led the photographer from Maranhão Meireles Junior to aim his
lenses at the mangrove areas. Graduated in Industrial Design at the Federal University
of Maranhão (UFMA) and professional photographer for over 25 years, he is the author
of six books on the natural beauty of Maranhão. They are: Lume (2000), Descobrindo os
Lençóis Maranhenses (2003), 400 anos Luz (212), Entre o Céu e a Terra (2014), Sobre São
Luís (2016) and Sobrenatural (2017). His works portrayed the natural beauty and tourist
potential of his home state and have already been launched internationally, in events
that drew the attention of the mainstream press. Manguezais – Raízes Maranhenses
was launched in December 2019, in São Luís, and had a national launch scheduled for
the year of 2020, in the cities of Rio de Janeiro, São Paulo and Brasília, where photographic exhibitions with 20 images of the book and the multisensory immersive experience with 360º video in a space designed for immersion. Due to the Covid-19 pandemic,
the events were canceled. However, the photographer was invited to exhibit the photos
from the book Manguezais – Raízes maranhenses on the panel Biennial Ama+zônia 2021
– Vision of Green Development, which takes place as part of the programming of the
Venice Biennale of Architecture 2021, from May 22 to November 27, 2021, initially online,
but it may be face-to-face depending on the decrease in Covid-19 cases in Italy. On the
panel, with images of the mangrove areas of Maranhão, a QR-Code will be inserted,
which will direct the user, via smartphone, to view the 360º video.
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Virtual reality and immersive environment

The first indications of what we now call virtual reality bring the drawings in the
caves as the human being’s ability to imagine. Egyptians, Chaldeans, Jews, Romans
and Greeks used magical illusions to entertain and control the masses. In the
Middle Ages, magicians used smoke and concave mirrors to produce mild illusions
of ghosts (Jerald, 2015).
Over the years, many artifacts have been designed and used by men to simulate
reality and that can present us with a brief history of virtual reality. This imaginative ability is not new, from the stereoscope, through the helmet with a pointing
device and the first simple mechanical flight simulator to the current Virtual Reality
(VR) glasses, which use a smartphone with a specific application to build narratives
closer to the real.
Sherman and Craig (2003) approach Virtual Reality as a means of communication and define virtual as “being in essence or effect, but not in fact” and reality as
“the state or the quality of being real”. Several immersive systems use VR to create
an interaction with the user based on the concepts of immersion and presence.
According to Santos (2019), immersion is a psychological state characterized by the
perception or feeling of being included, involved or interacting with an environment
that offers continuous sensory stimuli (Witmer; Singer, 1998).
The concept of immersion as a mental process is a very complex construction
that has received attention from several areas of science, including Psychology,
Psychiatry and Cognitive Sciences. In general, immersion is associated with some
kind of distance or displacement (psychological, physical or both) from what can be
called the real world and the present time.
A technological approach “considers immersion as a product of systems that
can facilitate the production of multisensory inputs together with individuals who
somehow connect to these systems” (Santos, 2019). Murray (2003) allows us to understand immersion as something that we can feel present in other environments,
where we control the actions of this new environment.
Regarding presence, most authors agree that it is defined by the perception of
being inside another environment, it implies a physical sensation of being in a place
different from the original location where we are (Sheridan, 1992; Zeltzer, 1992).
For these authors, presence is also related to an illusion of non-mediation, that
is, to a situation of transparency, according to Bolter and Grusin (2000), of the environment involved in the generation of the virtual environment. The more this
absence (from an environment) is effective, the better the level of presence, that
is, realistic experience for the user connected to the system that is simulating the
virtual environment.
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Methodological path

In this part of the article, we present the stages of development of the 360º video for immersive multisensory environment of the photographic exhibition of the
book Manguezais – Raízes Maranhenses. The space will be designed to expand the
psychological and sensory perceptions of visitors to the show. In the area of the
photographic exhibition of the book, the walls will be personalized with images of
mangroves and the ground formed by sand and mud, as shown in figure 02. The
experience of multisensory immersion will be consolidated through the aforementioned 360° video for VR glasses with headphones.

Fig.2 Immersive environment layout. Source: The authors

The Samsung Gear 360 camera (model 2017) was used to capture the video images,
connected via bluetooth to the Iphone smartphone, model SE, with the iOS 10.0 operating system. The images were captured on November 15, 2019, in a mangrove area located in Lagoa da Jansen, in São Luís (MA). The Samsung Gear 360 camera application
(2017 model) installed on the referred Iphone allowed to control the beginning and the
end of the recordings, since the camera was placed on unstable ground, with soft soil
and freshwater, and the device operator could not appear on scene.
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Fig.3 360o camera at the location of the image capture. Source: The authors

The camera captured the images using a process called stitching, which consists
of piecing together the two images obtained by the angled lenses. Three attempts
were made to capture the images. In the first two, the connection between camera
and smartphone was broken. Only on the third attempt, it was possible to continuously capture 360º images for approximately 3 minutes.
After capturing the images, the video editing stage began, using Adobe Premiere,
software from Adobe Systems on the Macintosh platform, as shown in figure 04. The
images were downloaded from the smartphone to the computer via Airdrop, a file
sharing service Wi-Fi developed by Apple. Then, sound effects from the forest were
inserted, as the original audio was impaired by the wind, and characters with information that contextualized the user with the mangrove ecosystem.

Fig.4 Editing the video with character insertion. Source: The authors
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The text added in white to give greater contrast to the images, was “One of the
most important ecosystems in nature. The nursery of the environment. In the transition between sea and land. Where the air is renewed and life pulsates. New book
by photographer Meireles Junior”. The typography used in the characters was the
same as in the book, Souerce Sans Pro, and each sentence remained on screen for
approximately five seconds. Then, the book’s logo was included in the video (as
shown in figure 05), which in its final version was 2 minutes long, with the initial
30 seconds with the information and the remainder for the virtual tour.

Fig.5 Editing the video with insertion of the book logo. Source: The authors

It is worth mentioning that 360° video editing requires an in-depth knowledge
of Adobe Premiere, with mastery of specific software tools. After rendering, which
is the digital process of finalizing the video, it was transferred again to the smartphone to be viewed in the Ricoh Theta application, which allows the duplication of
360° images for viewing in virtual reality glasses. This step was repeated several
times, as the application did not support the size that the video was getting. With
the viewing of the 360° video in virtual reality glasses, the proposed project was completed, as shown in figure 06.
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Fig.6 Video finished in an application for VR glasses. Source: The authors

5

Results

Figure 06 shows the video duplicated for viewing in Virtual Reality glasses. The finished video5 was published in YouTube, for viewing on smartphne with virtual reality glasses and Earphone. Using the cursor, the user can also view the video, via
the link above, on the computer in 360º format, without the virtual reality glasses.
Immersive systems are important for the construction of a different experience
with the user when proposing a project with this characteristic to promote a printed
book. The 360º video for multisensory immersive environment presented here has
positive aspects, in the sense of drawing the target audience’s attention to the product concerned, which can be improved with greater mastery of 360º image capture
techniques and 360º video editing.
As a result, the educational aspect of the project is worth mentioning, which
aims to awaken another view of society for an ecosystem so important for the environment. The video reveals the proximity of mangroves to the urban areas of
São Luís, presents the diversity of fauna and flora, but reveals problems such as
pollution and the neglect of the public authorities in preserving this ecosystem. The

5 360º video electronic address for an immersive environment that simulates a virtual tour in an area of 
mangroves in the Youtube: https://www.youtube.com/watch?v=rZA7p25gFHw
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video can also be used as an environmental education tool to be worked in schools,
universities and public or private spaces where the book is released.
As is the case with the insertion of the video on the work panel during the
Biennial Ama+zônia 2021 – Vision of Green Development, which is part of the schedule of the Venice Biennale of Architecture 2021.
The production of the 360º video is a solution proposed to sensitize society
about the preservation of mangrove areas in São Luís and promote the book by
photographer Meireles Junior. The video, as well as the book Manguezais – Raízes
Maranhenses, promotes one of the natural beauties of Maranhão and reveals the
concern with the future of the fauna and flora of that ecosystem.

6

Considerations

The article bridges two emerging areas of knowledge today: design and virtual reality, with the production of 360º video as. At the regional level, there is no data on
these topics, which can represent an advance for the state of the art and also for the
local economy, especially in a region that lacks initiatives aimed at environmental
education and concern with preservation of the mangroves. Thus, the article does
not propose to end studies in design and virtual reality, but rather the possibility of
initiating and expanding debates in academia and in our region, aimed at contributing to future studies and the advancement of scientific knowledge in that area.
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Abstract. In Brazil, the introduction of Design teaching dates from the 1960s. The expansion of professional performance is recent as the profession grows popular. This
article briefly summarizes the graphic design trajectory, emphasizing the transformations of this area of knowledge. We described the Graphic Design history from the
Industrial Revolution, when the term was intrinsically linked to industrial production, to the present day; there were the emergence of several sub-areas and an expansion of the performance possibilities of the design professional. The objective of
this review is to observe historical points in common among the consulted authors
to bring a brief trajectory of the discipline and its professional. Therefore, bibliographical research was carried out in references in the area, focusing on the changes that took place in Brazilian Graphic Design and its intimate relationship with
Communication. The text also addressed the Brazilian graphic design professional,
their diversity of activities, and the regulation of the profession in the country.
Keywords: Graphic design; Graphic designer; Brazil; professional.

1

Introduction

The word Design became popular with the Industrial Revolution. This revolution
marked the type of fabrication transformation in which the same individual conceive and execute an artifact, to the system with a clear separation between design and execution. The activities of manufacturing and designing artifacts, which
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previously existed silently, migrated to the center of political, economic, and industrial debates (ADG Brasil, 2003; Eguchi, Pinheiro, 2011; Cardoso, 2002, 2012).
From the various developments of the Industrial Revolution, the world has undergone enormous transformations in its ways of life, such as the migration of people from the countryside to the city, manufacturing products on a large scale, and
popularizing printed matter, among other changes. This new way of living brought
different needs and issues to be solved, such as the problem of signaling places, the
dissemination of products manufactured by strangers, and other communication
dilemmas (Cardoso, 2002; Meggs et al., 2009).
The emergence of Design is intrinsically linked to the Industrial Revolution;
therefore, the activity became known as Industrial Design. In 1959, the International
Council of Societies of Industrial Design (ICSID) adopted its first definition of
Industrial Design, closely linked to industrial production.
However, over the years, the design activity expanded, encompassing new performances and ways of action. After going through some reformulations of the activity definition, currently, the World Design Organization (WDO), formerly ICSID,
says that
Industrial Design is a strategic problem-solving process that drives innovation,
builds business success, and leads to a better quality of life through innovative
products, systems, services, and experiences. […] It is a trans-disciplinary profession that harnesses creativity to resolve problems and co-create solutions with the
intent of making a product, system, service, experience, or business better. At its
heart, Industrial Design provides a more optimistic way of looking at the future
by reframing problems as opportunities. It links innovation, technology, research,
business, and customers to provide new value and competitive advantage across
economic, social, and environmental spheres (World Design Organization, 2021).

The organization decouples the activities’ definition of essentially industrial purposes. The organization turns to the scope of all types of business and varied forms
of professional performance, not specifying the products that a designer can develop
since, at present, Design encompasses the development of various products, systems, services, and experiences.
Cardoso (2012) elaborated an exciting concept of the area where Design appears
as an activity aimed at planning interfaces and bridges between different fields,
with a tendency to expand as our systems become more complex, dialoguing with
almost all areas of knowledge.
Among these fields, as already mentioned, is Graphic Design. Graphic Design
discipline, more specifically its relationship with Communication, will be covered in more depth in this text. The relationship between Graphic Design and
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Communication has always been intrinsic and important; however, in this pandemic moment due to the coronavirus, the dissemination of fake news proved to be
a critical problem regarding the expansion of its reach and its direct effects on society life. Therefore, it is even more necessary to discuss the graphic design professional as a communicative agent who should create efficient, communicative solutions.

1.1. Graphic Design and Communication
Graphic Design and Communication are fields that have intertwined since their
emergence as a discipline.
The industrialization process imposed profound changes in the 19th century way
of life, much more than just at industrial processes. There was an enormous urban growth, which caused intense use of new transport facilities and extensively
modified human relations. Social living, mostly with family and friends, started to
consider coexistence with strangers in transport facilities and work. Salaried work
increased the consumption options of the middle and lower classes. The opening
of museums, theaters, parks, and gardens created the concept of popular leisure
(Cardoso, 2002; Hollis, 2001; Meggs et al., 2009).
All these changes generated several communication problems. With so many
people migrating to the city, not knowing the places, how to signal its geography?
How to order the people flow to minimize the insecurity of living with strangers?
How to communicate to an anonymous audience the services of an unknown product? (Cardoso, 2002)
In this way, the printed media evolved quickly and gained vast importance, providing the expansion of the reading public. Books, magazines, newspapers, and new
media became part of everyday life, such as outdoors, posters, packaging, and catalogs (Cardoso, 2002; Hollis, 2001). The communication need led to the emergence of
these media, which, traditionally, were designed by the graphic designer, although
this title was not yet used formally. At the time, the use of the term “graphic artist”
was more widespread.
If previously, a printer was involved in all aspects of a graphic piece; in the 19th
century, graphic arts were separated in design and production. The nature of visual
information was deeply modified, firstly with creating a variety of fonts and, later,
the photography invention (Hollis, 2001; Meggs et al., 2009).
The designer role started to be more valued because what distinguished one
print from the other was no longer the quality of execution but the graphic quality
of its project.
Following the evolution and development of the new communication media and
the technological growth of the forms and dissemination processes, we can notice
the increase in the relevance of visual messages as their creation and reproduction
became more accessible.
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In the mid-19th century, the first illustrated magazines were also launched when
Harper’s New Monthly Magazine started publishing woodcut illustrations, paving
the way for creating an art team in the magazine. In addition, Harper’s Weekly
began to publish political illustrations, with emphasis on illustrator Thomas Nast
(Meggs et al., 2009).
In the late 1960s, magazines began to be treated as a new form of graphic communication, with projects that mixed the layout of newspaper and magazines of the
time, which had an engaging look and large white spaces (Meggs et al., 2009). The
fields of communication and design have become increasingly interdisciplinary,
jointly seeking solutions to ensure the efficiency of the projected messages.
In a world already permeated by images and information, at the beginning of the
20th century, it became necessary to express an identity through design. Among so
many companies and brands, it was required to differentiate products and services
from each other. Between the 1920s and 1930s, some of the first major corporate
identity projects were conceived. This communication system unites various organizational aspects, including its graphic brand, all types of printed matter, uniforms,
internal and external signaling, and a multitude of applications.
In some countries, Design started to be used as an instrument of state planning.
In 1974, in the United States, the government initiated the Graphics Improvement
Program, which sought to improve the quality of visual communication and the
ability of government agencies to communicate effectively with citizens (Cardoso,
2002; Meggs et al., 2009).

1.2. Graphic Design
Hollis (2001) highlights that Graphic Design has three main functions: identifying,
informing and instructing, and presenting and promoting. This last function, presenting and promoting, is essentially linked with the communication activity.
Consolo (2009) said Graphic Design is intrinsically inserted in the Communication
field, responsible for visually translating information, making communication faster and more efficient. With technological advances, the author states that the borders are increasingly blurred concerning the delimitation of the Design areas because despite being named “graphic,” the design focused on communication can be
present in an audiovisual interface, in a washing machine, in people-orientation,
or inside a car.
Until the 1990s, graphic design professionals needed to master printing techniques,
finishing, typographical knowledge, and others indispensable for manufacturing a
graphic product. That need, in a way, restricted a market niche for this professional
and contributed to the profession becoming linked to printing industry processes.
From the 1980s, but mainly from the 1990s and 2000s, with the democratization
of personal computer and graphics programs, practically anyone with the slightest
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knowledge of these programs can produce graphic pieces such as posters, covers,
business cards, etc. At the same time, new technologies provided the emergence of
other activity fields for professional graphic design.
As defined by the Graphic Designers Association (ADG), the largest class association in Brazil, in 2003, Graphic Design is the
[...] term used to define, generically, the planning and design activity related to
the visual language. Activity that deals with articulating text and images that can
be developed on the most varied supports and situations. It includes graphic design, visual identity, signage projects, and editorial design, among others. It can
also be used as a noun, thus defining a project itself (ADG Brasil, 2003, p. 175, our
translation).

Just as the definition of Design has evolved over the years, so has the term
Graphic Design.
In 2011, the International Council of Graphic Design (ICOGRADA), seeking harmony with the new media and the expansion of graphic design, changed its name to
the International Council of Communication Design (ico-D). In 2013, it celebrated
its 50th birthday and adopted a new, more interdisciplinary look at the designer.
According to the council, the professionally trained designer uses interdisciplinary
and hybrid approaches to the theory and practice of Design in the creation of visual,
material, spatial and digital environments, taking into account the user experience,
respecting the ethics of the profession (International Council of Design [ico-D], 2021).
The definition of the term currently adopted by the organization unlinks the activity of the printing industry, just as WDO unlinked the description of Design from
the industry in general. It is clear from the change in the institution’s nomenclature
that the focus is now on communication effectiveness, whether printed, digital, personal, or spatial. Graphic Design becomes an “information vehicle” (Fuentes, 2006,
p.26, our translation).
With this understanding of Design as a vehicle for information and communication, the design process results change. The profession has become less associated with the material produced, such as posters and brands, and more associated
with the experience promoted, which suggests a dematerialization of the designer’s
professional practice, with the valuation of market research and management activities (F. D. S. Almeida & Fialho, 2017). Confirming this point of view, Oliveira and
Triska (2019) state that Design’s field of action has become part of a system, consolidating itself as a management process.
The Graphic Design incorporated knowledge from other areas, especially
Communication, such as Marketing, Social Communication, Public Relations, and
other fields such as Administration and Management. Above all, the evolution of
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media and technology has shown that Design is a field that professionals need to
constantly update. The area is in a continuous reformulation process, seeking to
adapt to the quick changes that society is experiencing.
New Graphic Design subareas and specialized professionals began to stand out.
The most common ones, such as Brand Design that deals with the corporate identity
issue and its management; Editorial Design, aiming at creating books, magazines,
newspapers, and other types of publication; Typographic Design, which researches and designs fonts; Packaging Design, that mixes material knowledge, printing
and finishing techniques, marketing, and, of course, graphic design; Environmental
Design, focused on environments planning, signage of places and their identity;
Web Design, focused on digital experiences; Information Design, aiming at transforming and organizing data into information; many other subareas can also be
mentioned, such as Surface Design, Game Design, etc. Moreover, all these subareas
touch on contemporary problems through ecodesign or ecological design (Pantaleão
& Pinheiro, 2016).
However, despite all these specialties and the emergence of undergraduate and
graduate courses in these subareas, the reality currently does not allow the designer
to know just one thing or the other. Increasingly, products, services, and experiences need planning to suit and work on as many media as possible. A newspaper, a
classic example of the role of Editorial Design, today also has its news portal on the
internet, the area of expertise of the web designer.
A brand needs to think about the signage of its location, marketing campaigns,
the readability of its publications, its website, etc. Numerous examples of merging
these areas can be cited, which makes the design professional both need to know a
little about each subarea and have the ability to work in a team.

1.3. The graphic design professional – designer
The teaching of Design in Brazil is relatively recent and dates from the second half of
the 20th century. The opening of some courses and schools is considered a milestone
at the beginning of Design teaching in the country. In 1951, the IAC (Contemporary Art
Institute) course was created, linked to MASP (São Paulo Art Museum), inactivated
in 1953. In 1962, the Architecture course at the Faculty of Architecture and Urbanism
of the University of São Paulo (FAU-USP) created an Industrial Design sequence. And,
in 1963, the Superior School of Industrial Design (ESDI) was opened in Rio de Janeiro.
These courses trained professionals who later acted as teachers, including great
names in Brazilian Design, such as Alexandre Wollner, Ludovico Martino, Geraldo
Barros, and Emilie Chamie, among other celebrated professionals.
Internationally, in 1919, the Bauhaus school emerged as a pedagogical framework
for the modern concept of Design and its teaching (Cardoso, 2002). And, after the
Second World War, the School of Ulm or Hochschule für Gestaltung, from the 1950s.
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The Bauhaus and the School of Ulm strongly influenced the beginnings of
Brazilian Design in academia. Designer Alexandre Wollner was invited to study
at the newly founded School of Ulm. As a student, he could learn from designer
Otl Aicher, especially on corporate identity projects. In 1958, returning to Brazil, he
founded with Geraldo Barros and Ruben Martins, the first Design office in the country, forminform (Cameira, 2012).
Wollner is known as one of the pioneers of Brazilian graphic design. He won the
posters contests of the 3rd and 4th Bienais de São Paulo; designed iconic brands for
companies such as Itaú, Elevadores Atlas, and Sardinhas Coqueiro. In 1962, he ministered with Aloísio Magalhães, the Experimental Typography Course at the Modern
Art Museum of Rio de Janeiro (MAM/RJ). He was part of the founding group of ESDI,
where he taught until the 1980s. He also founded the design course at Mackenzie
University in São Paulo, where he taught from 1972 to 1978 (Universidade do Estado
do Rio de Janeiro [UERJ], 2017).
In 1963, the Brazilian Association of Industrial Designers (ABDI) was founded, the
first professional association of designers in the country. ABDI and the Design schools
contributed to the institutionalization of the professional field of design in the country
(Cameira, 2012). ABDI remained active until the 1980s when it ended its activities for
lack of financial support and no candidates for a new board (Braga, 2010).
Although relatively new, the teaching and profession of graphic design have undergone countless transformations since its introduction in Brazil. Initially, fouryear Visual Communication and Industrial Design courses were implemented; however, starting in 1987, the courses were merged into a single Industrial Design course,
with two qualifications, Visual Programming, and Product Design, lasting four years
(ADG Brasil, 2003).
Until the mid-1990s, courses were heavily influenced by the Bauhaus model. At
this time, a rescue of the history of Brazilian Design began, combined with the influence of postmodernism, creating a new model of teaching and professional practice,
where the methodology shifted from practice to concept, emphasizing research (ADG
Brasil, 2003).
With the most significant appreciation of research, the first master’s course in
Design was created in Brazil, in 1994, at the Pontifical Catholic University of Rio de
Janeiro (PUC-Rio). The evolution of graduate studies in Design was fast. In 2018, it
already had 25 programs, 12 of which are master’s / doctorate degrees, five academic master’s degrees, and eight professional master’s degrees. (Coordenação de
Aperfeiçoamento de Pessoal de Nível Superior [CAPES], 2019).
At the same time, the Ministry of Education abolished the dichotomy of qualifications in design, thus enabling the emergence of new qualifications in several subareas of the discipline, as previously mentioned, Sign Design, Typographic Design,
Multimedia Design, among others (ADG Brasil, 2003).
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With the implementation of the new Education Guidelines and Bases Law (Brasil,
2021a), in 1996, there was permission to create two and a half year higher technical
courses, usually focusing on Design specializations, such as Web Design. In addition
to these, there was also a proliferation of short-term technical degrees under the nomenclature of Graphic Design in various educational institutions, generally aimed
at teaching the new graphic programs that appear each year.
Currently, we find several software and applications that create design “models” ready to be used in their most diverse forms, both printed and digital, making
available to almost anyone who has access to them the possibility to create graphic
products (Pinheiro & Rossi, 2003). Just as the evolution of the print media caused
astonishment in the old composers, typographers, and graphic artists of the time,
this new evolution puts graphic designers in a situation where they are compelled
to differentiate their services to the market.
No wonder Graphic Design expands its activities in more intellectual and less executing areas, such as management, planning, and consulting. This movement corroborates the pioneering reflection Flusser (1985; 2007), later of Bonsiepe (1997), more
recently Pinheiro (2008), and still Cardoso (2012), who already foresaw the growing
dematerialization of the activity.
Pointing out the trends and perspectives of the field, the most recent area document of the Coordination for the Improvement of Higher Education Personnel (CAPES)
seems to agree with the prediction of the authors indicated above, stating that
[...] the Design subarea has been focusing its actions on the development of product
and service projects, with a focus on the user, verifying the impact of research on
society, especially in the discussion of aspects associated with safety, comfort, performance, among others, seeking to optimize the systems and processes that characterize it (Coordenação de Aperfeiçoamento de Pessoal de Nível Superior [CAPES],
2019, p.5, our translation).

At the same time that the production of graphic and digital content has become
ubiquitous, its ease of execution and the explosion in the expansion of courses related to Graphic Design has caused impacts on the market niche previously occupied
by the traditional professional of the area.
Also, in Brazil, according to Bonsiepe (2011, p.13, our translation), the term
“Design,” which originally referred to “project,” started to acquire “other connotations, like something fun (fun design), expensive, superficial, extravagant, ephemeral, capricious and emotional.” This factor was one of the several that contributed
to the non-consolidation of the profession’s scope, generating the belief that Graphic
Design is not a knowledge that needs to be carried out by a professional and, even,
that would imply a superfluous expense.
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The largest professional class organization in the country, the Graphic Designers
Association (ADG), was founded in 1989. It aims to value Brazilian Graphic Design and
bring together professionals and students for its strengthening (ADG Brasil, 2000).
However, the profession remains deregulated in Brazil, regardless several bills on
the subject have been drafted in the last 30 years.
Those who defend the need for regulation argue that with it, there will be formal recognition of the profession, an increase in the number of vacancies in public
charges, the possibility of organizing professional associations, creation of a salary
floor and registration requirement to enable professional activity (F. dos S. Almeida
& Sousa, 2013).
On the other hand, those who defend the non-regulation of the profession argue
that, with it, several self-taught professionals would lose their jobs because they do
not have official training.
This researcher agrees with the need to regulate the profession because it could
bring a greater appreciation of the professional besides the benefits already mentioned. Self-taught professionals would have the right to formalize their activity in
a period of transition and adaptation to the new scenario.
Although not regulated, the professional activity of graphic designers is officially recognized by the Ministry of Labor through the Brazilian Classification of
Occupations (CBO). The CBO is a document that portrays the reality of the professions in the Brazilian labor market, having been established on the legal basis in
Ordinance No. 397, of 10.10.2002 (Brasil, 2021b).
It states that the code 2624-10 applies to the “Industrial graphic designer (graphic
designer),” specifying other names, such as “Editorial designer, Visual identity designer, Designer of internet pages (web designer), Graphic designer of packaging,
signage graphic designer, surface graphic designer, promotional graphic designer,
graphic design technologist” (Brasil, 2021b, our translation).
The activity belongs to the 2624 group, which describes visual artists, industrial
designers, and conservators-restorers of cultural goods, according to the words:
[...] they conceive and develop works of art and design projects, elaborate and execute projects for restoration and preventive conservation of movable and integrated
cultural assets. For this purpose, they carry out research, prepare proposals and
publicize their works of art, products, and services (Brasil, 2021b, our translation).

Accordingly, the professional performance of the graphic designer is quite diverse and comprehensive, both for its historical and pedagogical characteristics, as
well as for the evolution of technologies and social and educational policies.
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Final considerations

Brazilian Graphic Design has undergone several transformations over time, expanding its scope of action, following the evolution of technologies and media. The profession currently merges with Communication and Management activities disconnecting of the printing industry, becoming an essential interface between human
beings, technological artifacts, and society.
The coronavirus pandemic, and fake news spread, brought to light the need for a
discussion on how to communicate effectively, clearly, and objectively. For this, the
graphic designer has a decisive role in creating communicative solutions. However,
despite being recognized by the Ministry of Labor, the profession is undervalued in
Brazil once it is deregulated.
The ease brought by the new digital production media, combined with the lack
of regulation of the profession, results in the performance of professionals without
training in the area. These aspects can further devalue the discipline, contribute to
communicative confusion, and generate reflections on these professionals’ ethical
performance. At the same time, it is pivotal to emphasize that in a field as dynamic
as Graphic Design, it is essential that the professional is always up to date and seeking new knowledge.
The areas of Design and Communication will increasingly integrate, which may
provide a new opportunity for the reaffirmation of the profession and regulation of
its areas and subareas. It is essential to address, from now on, discussions about responsibility in communication and the designer’s role as a communicative agent, as
it is known that visual solutions creation can increase or hinder the communicative
efficiency of a graphic piece.
As suggestions, ADG Brasil and other trade associations could promote meetings,
lectures, and workshops further from the niche frequented by designers, but also in
the Communication area, such as at events. The same strategy can be used for the
Administration area.
Another critical point is to reinforce the effort to regulate the profession, which, as
mentioned above, would bring greater value to the field. The coronavirus pandemic
exposed the need for quality, well-designed, and planned communication. This also
leads to the need for awareness, from society, of the importance of the graphic designer’s profession and its contribution to the various Brazilian social groups.
In this sense, the various colleges, courses, and Design institutions across the
country could join together and organizations from the subareas of Graphic Design
to gain more expressiveness and representative strength. A consensus could be
reached for the regulation, which needs adapting to the quick changes that the professional, the profession, and its market experience, listing essential disciplines for
the training of these professionals and their various areas of expertise.
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TypeGym: typography training platform
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Abstract. Typography is of the utmost importance in Graphic Design. As the field
evolved with the times, so is today’s type practice almost exclusively done digitally. In an area where practice is crucial for students to comprehend the concepts,
there is an opportunity to integrate digital tools with practical activities. We present
TypeGym, an online platform for Typography training through interactive exercises
in multiple important subjects of the area. These exercises are developed as a narrative of growing complexity, and allow for global or articulated training of specific
topics of Typography, so that the user can develop their knowledge in the field according to their necessities.
Keywords: Typography, Web Design, Typography Education.

1

Introduction

Typography is a pillar of Graphic Design, consisting in the intentional arrangement
of text elements, to properly convey information to the reader [1]. As such, it is a
key area in the education of a graphic designer, since letters are the tool to visually
transmit the spoken language [2,3]. As a centuries year-old field of studies, the available bibliography is ample and diverse, reaching from specialized to beginner level.
Yet, as a visual tool, successfully manipulating Typography stems not only from
studying and understanding the guidelines but mainly from developing the visual
acuity necessary to sensibly manage type [4].
In this paper we present TypeGym [5], an online platform built for desktop with
practical exercises on the basics of Typography, as a medium to practice while
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reinforcing technical concepts, deepening the designer’s pool of knowledge, built
intentionally for inexperienced designers. Such as in class, students are given real
practical exercises that relate to the subject being taught. Developing such a tool that
isn’t time-sensitive, allows students to independently evolve their skills and understand the meaning behind the constructed fundamentals, all at their own pace.
There are some online quality games and exercises on the topic, but yet no platform built intentionally to educate practical Typography through a consistent sequence and accompanied by descriptive theory concepts. With TypeGym, advantages
can be taken from the opportunity provided by digital tools to gather the basic theory
in interactive exercises, creating a new tool for independent learning, as a way to
strengthen the formal education of Typography.

2

Related Work

Computational technology is a relevant presence in education and, as Typography
has kept up with digital advancements, it is an area whose education has benefited
from online tools [6, 7].
As previously mentioned, you can find examples of typography education through
online practical exercises such as Kern Type, a game that explores the concept of kerning and its nuances [8]. Kern Type invites the player to manipulate spacing between a
pair of letters, through direct interaction with the shapes. After the users submit their
answer, the game returns what would be the correct kerning for the word in question
as well as an overall scoring that depends on how close the submission was to the correct composition. The scoring system is clear enough to understand the proximity of
the user’s answer to the exact positioning and the feedback of the game showing the
correct spacing right after direct interaction. Having a transparent score creates an
engaging challenge that can be played over and over again, encouraging the training
of the eye when it comes to reaching the balance between shape and negative space.
Another related example one can find online is Rag Time [9]. The topic in question is the treatment of ragged text, that the user is invited to manage in order to
obtain cleaner edges. The user must race against the timer, navigating through the
text using the keyboard arrows, creating new lines, or removing existent ones, with
the “enter” and “delete” keys. The goal of this game is more ludic than pedagogic,
since the objective is to see how well you perform against the clock, with your score
signifying the overall performance.
The existing related work demonstrates the gamification of some Typography topics. However, one can not find a platform that brings together different Typography
exercises, much less in an articulated way. Also, the presence of a timer, while appropriate for a game, does not create enough space for the necessary reflection in
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a didactic exercise, since learning in a visual field may stem from trial and error.
For these reasons, TypeGym aims for gathering exercises in multiple relevant topics developed with the same purpose and functionalities, combined into a cohesive
series in one online platform, with the main purpose of complementing the formal
education of Typography, in an area where practice is crucial.

3

Practical Work

Since reinforcing the user’s Typography knowledge through practice is the main
objective of TypeGym, all decisions concerning the platform design and its exercises
try to promote the best possible experience as well as allowing future improvements
and updates. For this reason, the navigation inside the platform is flexible while
the layout, presentation and dynamism of the pages remain consistent. This was
accomplished by gathering influences from the history of Typography itself, which
also comes as an opportunity to present them to the user.
The typeface selected to be used across the platform is IBM Plex [10]. This font family offers versatility since it presents a large selection of weights in serif, sans-serif
and monospaced variations. This allows the employment of different weight variations for different purposes while keeping the visual consistency throughout the entire online platform. Also, the selected colors are inspired in the earlier type printing
practices, consisting of black and red, where the latter is only used to highlight specific details [11]. This graphic minimalism aims to reinforce the user’s visual focus
on the content and process of the exercises.

Fig.1 Landing page of the platform TypeGym.
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The grid that is visible across the platform screens was accomplished by simplifying the shapes from a typographer’s case [12]. Besides being an ode to traditional
typesetting, this scheme creates a consistent hierarchy of information, as it is possible to examine in Figure 1. The boxes remain consistent throughout the landing
page and the exercises, maintaining the idea of vertical triptych segmentation, and
creating a clear and logical working space.
Across the exercises, the areas bounded by the boxes define the narrative of the
exercise, as illustrated in Figure 2. Firstly, on the left side, there is an area for the
briefing, where the objective is presented to the user. Secondly, on the centre of the
page, there is the main area where the interaction with the user takes place. Lastly,
on the right side, there is an area that shows feedback according to the performance
of the user, including a final overall score and a theoretical explanation concerning
the topic of the exercise.

Fig.2 Main areas of the platform TypeGym.
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3.1. The Exercises

Fig.3 List of exercises available in the TypeGym platform, including their interaction method
and scoring calculation.

Deciding on which topics of Typography theory would be developed into exercises was a challenge, since the main objective was to create a logical sequence of
increasing complexity. A cohesive group of exercises to develop was reached by focusing on the introduction of multiple relevant areas that, when combined, create
a clearer picture of what correct manipulation of text looks like, keeping in mind
which topics would be possible to gamify. Each of these exercises was developed
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specifically for the TypeGym platform, from the theoretical research to the final
dynamic exercise, so that they work together as a set and the language remains
consistent across the platform. For this reason, the interaction mechanisms across
exercises were designed to be as consistent as possible, in order to make the topics
the main protagonist.
In order to organize the exercises and highlight the logical sequence, these were
organized into the themes they fit into: letter, word, line and text, as shown in Figure
4. There are four themes, each one including two exercises, totalling eight exercises.
Each exercise has different levels that address different matters of the topic at hand.
As mentioned previously, the platform was designed so it would be possible to add
more exercises later on.
The exercises were developed utilizing the p5.js library of Javascript [13].

Fig.4 Categorization of the exercises available in the TypeGym platform.

Letter. This area focuses on exercises at the level of the letter.
Anatomy. This exercise explores the vocabulary assigned to the shapes that build
the letters. The terms used have been born over the centuries, with the evolution of
type [14]. In order to understand the nuances in the treatment of type, it is important
to be able to identify the constituents of the characters and what their names are.
In this exercise, the brief consists in identifying the term given in the presented
letter in the interactive space, in each level, as exemplified in Figure 5. You can only
proceed to the next level when you have correctly clicked the desired segment of the
letterform. Through trial and error, the user has time to interiorize the meaning of
the word. At the end of the exercise, your overall score is a reflection of how many
times the user has not selected the correct option.
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Fig.5 Example of the interaction in the anatomy exercise.

Classification. This exercise focuses on the classification of typefaces. There are
different ways to classify typefaces and their evolution. The selected classification
method was the one proposed by Ellen Lupton in Thinking with Type, since this book
was written specifically for Typography students and beginners [15].
The goal for the user is to analyze the shapes of the letterforms provided and
chronologically rearrange them, by directly dragging the letters, according to their
classification, from the oldest to the most recent one, as described in Figure 6.
The user can only move on to the next level when they are all correctly located.
As the exercise progresses, more letterforms are introduced to increase complexity.
Theoretical feedback is given after each level to better contextualize font evolution
and call attention to how shapes may vary. At the end of the exercise, an overall
score is presented according to how many times the user has correctly arranged the
letterforms.

Fig.6 Example of the interaction in the categories exercise.

Word. After analysing the letter itself, this section focuses on exercises where
letters work together to form another unity at the level of the word.
Styles. This exercise focuses on font weights. In today’s digital era, everyone
knows how to italicize or change the weight of a word, referring to the thickness of
the stroke [16], to bold, but inexperienced typographers benefit from understanding
the formal rules behind these decisions since they may influence readability [17].
In this exercise, users are given excerpts of texts and must navigate them, directly clicking on words where the weight should be changed, as shown in Figure
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7, to achieve a balanced hierarchy. At the end of the exercise, there is a score based
on how many times the user has missed the words they were supposed to readjust.

Fig.7 Example of the interaction in the weights exercise.

Kerning. This exercise addresses the subject of kerning. This term refers to the
adjustment of space between a given pair of letters [16]. Understanding how to reach
a balance between shape and negative space is essential for any designer, to achieve
the best possible legibility. This equilibrium is only possible after a great deal of eye
training, combined with the fact that the manipulation of kerning may depend on
the context of usage.
The interaction in this exercise is done by selecting a pair of the inside letters of
the word provided and adjusting the space between them using one of two buttons.
One of these buttons adds space while the other subtracts space. This interaction is
exemplified in Figure 8. When the user is ready, the adjusted kerning can be submitted, followed by feedback of where the position of the letters should be. This is accompanied by a score according to how close the user was to the correct placement.
In the end screen, the final score indicates the overall performance.

Fig.8 Example of the interaction in the kerning exercise.

Line. After the exercises that focused on words, this area gathers exercises at the
level of the line of text.
Tracking. This exercise addresses the topic of tracking. Tracking, or letterspacing,
refers to the overall spacing between letters, which may need to be added in some
typefaces [18]. Managing tracking will affect the overall legibility of a word, line or
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block of text, and it may also vary according to context. For this reason, it’s important for an inexperienced designer to understand when to adjust it and how this
decision will affect the final design.
In each level of this exercise, the user is presented with words and texts that vary
in size and purpose and must use the two buttons provided to adjust the tracking
until they find the desired effect, as shown in Figure 9. After submission, the correct
answer will appear on screen, as well as a score that reflects how close the user was
to the correct answer. At the end of the exercise, an overall score reflects the average
performance through the levels.

Fig.9 Example of the interaction in the tracking exercise.

Leading. This exercise concerns the management of leading. This term refers
to the distance between the baselines of two consecutive text lines [14]. Leading is
another topic that any designer must deal with when treating text. Like many other
aspects of Typography, it can only be perfected through training and understanding
how it can affect legibility.
In this exercise, users must adjust the leading of the texts provided in each level
by using two buttons that add or subtract space, as shown in Figure 10. The scoring
after each level calculates how close the user was to the correct answer.

Fig.10 Fig. 10. Example of the interaction in the leading exercise.

Text. In the final area, the focus of the exercises is at the text level. Learning how
to manipulate blocks of text is essential to achieve the best possible legibility.
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Rags. This first exercise in this area is about managing rags that are created by
non-justified text. Even though designers should strive to create an organic block
of text and unmanaged rags may cause distractive gaps that affect the clearness of
reading [19,15].
In this exercise, users must interact directly with the text, selecting the last word
of a line to make it leap onto the next line, or select the first word of a line to make
it recede into the previous one, in order to create an organic line on the soft border
of the text. This interaction is exemplified in Figure 11. After the users feel like their
answer is ready, they can submit it and there is feedback that presents the correct
solution. A final overall score at the ending screen reflects how many times the user
has made an error.

Fig.11 Example of the interaction in the rags exercise.

Type Crimes. The last exercise in the narrative is about recurrent errors that may
appear when treating text and that may not be obvious for inexperienced designers.
They are what is commonly referred to as orphans, widows and rivers. Orphan is
the term referring to an isolated word in a line at the top of a text block. Widows is
the term given to a line containing only one word [3]. Lastly, the term river refers to
the gaps that may appear between words in justified text, creating distractive vertical spaces across lines [15]. The naming of this exercise comes from an expression
Ellen Lupton uses when calling out for type errors [15].
Through direct interaction with the excerpts of text provided, users must analyse the text area and select where they can find an error, such as in Figure 12. The
scoring at the end screen is calculated according to how many errors the user has
missed.

Fig.12 Example of the interaction in the type crimes exercise.
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3.2. Navigation through exercises
The sequence of exercises has been designed to be a cohesive set, from the unit
of the letter and its constituents to the more complex level of the text and what
managing the elements all together entails. When one exercise finishes, the user
is presented with an option to repeat the exercise or continue to the next one. This
way, the user may follow the growing complexity in order to get a global overview of
what the basics of Typography are.
Nevertheless, such as in a gymnasium, somedays you may need to prioritize
which body areas to exercise. For this reason, on the landing page, the user has the
possibility of choosing which topic to exercise individually. When entering an exercise page, the user can also revisit the exercises menu and switch to a different one.
This option, between complete or articulated training, is beneficial for the user and
reflects the flexibility provided by digital learning tools such as TypeGym.

4

Conclusion

Understanding the dynamics of Typography and developing an educated and
trained practice is essential for design students since the written language is one
essential pillar in graphical communication. With TypeGym, we present a valuable
tool for typographic training. Its main contributions include the benefits of a global
and sequential training in the basics of Typography, as well as the possibility for
navigation to any isolated topic the user may need to further exercise; the platform
being made available to anyone, since it is online; the flexibility that a digital tool
may create in introducing theoretical subjects through practical interaction and yet
another location for independent training and knowledge sharing online.
Students and aspiring designers can benefit from the presented platform, deepening their knowledge, in order to make conscious decisions. Independent training supported by an online platform promotes confidence in an area as complex as
Typography. Since every exercise has been planned specifically for the platform, it
is possible to adapt the language for TypeGym’s target audience and create a logical
sequence through the exercises series. Adapting theory to practical exercises is challenging. Nevertheless, the final result ensures consistent language and mechanisms
of interaction across the exercises, creating a comfortable environment for learning.
This platform is a new tool that aspires to benefit future generations of designers
being introduced to such an essential subject as Typography, embracing the opportunities of the digital era.
A future step in the development of this platform consists in performing usability tests with TypeGym’s target audience to find improving opportunities for the
platform and maximize the impact of every design decision. It is also a possibility
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to extend the platform by adding new exercises. The present version is designed to
be viewed in desktop format, mirroring the digital tools most used by graphic design students, and when opened in mobile a message is displayed asking the user
to open the platform in a desktop browser. Nevertheless, the platform would also
benefit from being adapted for mobile viewing, expanding the contexts in which it
could be used.
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Design, evaluation and implementation
of a mechanical ventilator visual interface
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Abstract. This paper presents a design process overview of a lung ventilator HumanMachine Interface (HMI), developed by a collective effort from professors and students of federal universities in Brazil during the first months of social isolation
caused by the COVID-19 pandemic in 2020. The process steps are presented in the
methodology section, which covers the requirements for an remote evaluation of
the usability aspects of the HMI, using an online prototyping software. The interface
layout details, such as colors, fonts and interactive elements of navigation are presented, and the evaluation results discussed, bringing light into the challenges and
difficulties that arise when developing such user-centered projects with restrictions
of the social isolation protocols. The results point towards a satisfactory reception
of the visual interface by doctors and other health professionals, and also brings up
suggestions for improvement, contributing to methodological and innovative practices of interface design in the engineering of complex medical devices.
Keywords: HMI, visual interface design, usability, COVID-19, lung ventilator.

1

Introduction

Lung ventilators for intensive care units are life supporting machines with a large
amount of embedded technology and several customizable parameters. Its operation is complex and demands highly qualified personnel. Basically, this kind of
medical device is capable of overtaking in-and exhalation functions of persons with

1

Universidade Federal do Paraná, Curitiba, Brazil. bolivar@ufpr.br

2

Universidade Tecnológica Federal do Paraná, Curitiba, Brazil. euniceliu@utfpr.edu.br

3

Instituto Federal do Paraná, Campo Largo, Paraná, Brazil. marcos.hara@ifpr.edu.br

4

Centro Universitário UNISEP, Francisco Beltrão, Paraná, Brazil. cleitonmigliorinii@gmail.com

5

Universidade Tecnológica Federal do Paraná, Curitiba, Brazil. olanyk@utfpr.edu.br

82

Portugal 2021

compromised respiratory functions. Covid-19 pandemics brought hundreds of thousands of patients like these to the health treatment facilities worldwide in a very
short period of time, most of them adults and seniors [1, 2]. This rapid increase in
cases of severe acute respiratory syndromes (SARS) caused by the novel coronaviruses created a challenge for health system units worldwide: the need for a fast
response increased a demand for professionals, designated spaces and equipment,
which also brought demand for manufacturers [12].
In order to overcome such a public health crisis, several initiatives have been
proposed worldwide to rapidly provide lung ventilators. The present paper reports
the development process of the Human-Machine Interface (HMI) of Vent-U², a lung
ventilator for intensive care which offers pressure controlled ventilation mode for
adult patients. It is an example of a triple helix innovation project, with academia,
industries and government working together to achieve a practical solution [13]. The
name is an acronym of Ventilator from Universities to You and the main goal of the
project was to develop a full capable equipment based on highly available parts in
the brazilian market, once the international lead time of proportional valves, flow
and differential pressure sensors and other main components used to build this
kind of device showed to be too long, in terms of procurement and logistics, for an
appropriate response time to the crisis.
During its use, lung ventilators should provide several visual information, like
diagrams of the evolution of airways pressure, respiratory flow and tidal volume
over time beside numerical values of peak pressure, respiratory frequency, inhaled
volume and others [14]. To perform the most appropriate ventilation to each patient,
there are some adjustable parameters on pressure controlled ventilation mode.
Controlled pressure, inspiratory time, inspiratory to expiratory ratio, respiratory
frequency, inspiratory partial fraction of oxygen, positive end expiratory pressure
and rise time are some examples of it. Also, limits should be set for alarm signals
that have to sound and be shown to the users in abnormal situations [15]. A vast
collection of standards are to be followed in order to implement each of the above
described functions [3, 4].
Covid-19 crisis has also implicated a work overload for health teams. Physicians
and therapists not used to intensive care units have been called upon to reinforce
exhausted personnel. In many places around the world, crash courses of operation
of lung ventilators have been offered as trainment to prepare professionals for the
treatment of sick persons [16]. The need to display lots of real time information, the
need to perform several adjustments of operation and safety values and the need
for communicating the ease of use along feasibility aspects have made the development of the Human-Machine Interface (HMI) for the Vent-U² a challenge by itself.
The Vent-U²’s HMI is operated mainly by touch-screen inputs in an 11 touch-sensitive notebook screen, with digital buttons, textual elements, animated graphics
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and audible devices such as alarms and feedback signals for use, as required by the
standards. This interface had its first version developed from a process composed
of the steps provided by Garrett’s model [5], and implemented through the Java programming language.
It is essential that the medical team has reliable readings, easy data view and
intuitive interactions to control equipment parameters, in order to assist in clinical
decisions. The representation of such informational elements in a visual interface is
up to an area of graphic or visual design called information design [6]. Information
design aims at satisfying the needs for the use of visual systems designed for human beings. Therefore, it must be a user-centered practice, seeking in people the
validation of decisions made during the project.
This paper presents an overview of the design process employed; a presentation
of the visual and interactive components of the interface; a description of the procedures used for the online validation of the interface with healthcare professionals;
and, finally, a presentation of the results and discussions on the role of design in the
development of health products and services in pandemic times.

2

Project methodology overview

The design project was initiated from the briefing stage with medical specialists and
medical research engineers, from which were obtained insights on the functionalities,
product and interface requirements, each of the adjustable parameters and their relationships in a pulmonary ventilator. In this stage, references from other ventilators
were also researched, for a deeper understanding of their solutions (benchmarking).
The briefing definitions for the development of the pulmonary ventilator as a
whole consisted of three parts: 1) structure with a design similar to commercial
VPE, with notebook and control box. The first part assembled from an aluminum
structural profile, with great availability in the Brazilian market, with PVC casters
base, which allow easy and safe handling in places of difficult access; 2) notebook
for the HMI display, with 11.6 “touch screen, 360º opening and connected to the expiratory set, which connects to all sensors and valves, so that all information is
observed and controlled by the HMI, programmed in Java, and running in Windows
10 platform. 3) The third part of the equipment, or the control box, must have two
gas inlets, one for air supply and the other for oxygen, coming from lines installed
in hospitals or, in case of failure of these, air and oxygen cylinders. A desired inlet
pressure of 3.5 bar is achieved by two pressure regulating valves (VR1 and VR2), two
pressure sensors (SP1 and SP2), connected to UC, monitoring inward pressure. The
oxygen concentration (FiO2) is obtained by two high-precision proportional valves
(VP1 and VP2) whose coverage is defined according to the parameters desired by the
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medical staff. After the gases pass through these valves, the air / oxygen mixture
occurs, where the pressure is monitored by the SP3 pressure sensor. A 100 cmH2O
safety valve (VS) guarantees the maximum inhalation pressure. The inspiratory and
expiratory phases are controlled by the expiratory valve (VE), which is controlled by
a cycle valve (VC), fed with air at 3.5 bar. During the inspiratory phase, the VC valve
opens, allowing air to pass and occluding LV, while during the expiratory phase, VC
closes, releasing LV and, consequently, the air leaving the lungs. Usually, the expiratory phase occurs at atmospheric pressure (PA). However, for the clinical treatment
of Covid-19 disease, positive pressure at the end of expiration has been used, called
PEEP (positive end expiratory pressure) [17]. This pressure, slightly above atmospheric, allows air to reach parts of the alveoli, where it would not be possible in PA. In
general, the PEEP pressure used should not exceed 25 cmH2O. At the exit of the expiratory flow, the reduction of the viral load is performed by a UVC lamp in addition to
a bacteriological filter.
Together with the engineers, designers then carried out the development of the
HMI, following the stages of project development depicted in Figure 1:

Fig.1 Representation of the HMI development methodology.

Continuous dialogues were carried out with engineers, health professionals and
end users, who should ultimately operate the HMI, in order to meet all legal, safety
and regulatory requirements, and to ensure the proper resolution of the interface,
providing the best possible user experience.
The final validation tests were carried out remotely and using online semi-fucntional mockups of the interface [8]. It was considered that in times of crisis, such as
the current pandemic, healthcare equipment operators may not be familiar with the
equipment, therefore its interface design should facilitate this operation.
The validation aimed to obtain data from health professionals in practice about
the visual and interactive elements of the HMI graphical interface, through the
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application of an online questionnaire via Google Forms, with sections of questions
referring to each one of Nielsen’s principles of usability [9], having quantitative and
qualitative criteria. Attached to the questionnaire was a link to the online functional
mockup test of the interface, designed in the Figma® software, which allowed the
navigation and exploration of a simulation of the equipment buttons and devices,
similar to the real one. The questionnaire was applied asynchronously. The participants were granted access to the questions and the virtual mockup after agreeing to
a Free and Informed Consent Form. In total, 29 questions were asked, most of them
accompanied by illustrative images, and the total time to complete the questionnaire was around 20 minutes.
The questionnaire was applied in the following steps: 1. Approval of the research
by the ethics committee; 2. Definition of health units by regional and selection of
public and private hospitals – the objective of this stage is to diversify the sampling
of selected participants; 3. Organization of contacts (spreadsheet) and classification
according to availability and eligibility for the survey, with basic identification and
contact details; 4. Application of the form; 5. Analysis and discussion of results (presented in the final chapter of this paper).
Regarding the qualitative criteria, the questionnaire had an open questions section to understand preferences about the visual characteristics of the device, as well
as to collect comments and suggestions from the health professionals analyzed as
strategic guidelines for the development of the application of new resources. In its
quantitative character, the questionnaire had sections with closed multiple-choice
questions, aimed at obtaining data for a tabulated classification for the analyzed
elements. In binary questions (2 alternatives), validation was sought with 70% of the
votes. In likert-scale questions, related to the interviewees’ preferences, an average
of users votes was used to interpret the evaluation.
ISO 9241-11 defines usability as “the ability of a product to be used by specific users to achieve specific objectives with effectiveness, efficiency and satisfaction, in
a specific context of use” [10]. By letting users interact with a simulation of virtual
mockup interface, we aim to get impressions on the following principles:
· Apparent usability (understanding of the visible functions of the system);
· Ease of learning (effort used for the user to understand the functioning of the
elements represented);
· Effectiveness and efficiency (ability to complete tasks and ease in doing so);
· Attractiveness (how much the user is attracted to the system);
· Satisfaction (legibility and readability of written information);
· Pleasantness (if the system can satisfy the needs that the user seeks in the product).
15 professionals answered the questionnaire, whose areas of expertise varied from ICU and emergency doctors, nurses, physiotherapists and health care
facility managers. The descriptive question fields were destined to suggestions
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for improvement, opinions about preferences and mentions of similar products
(benchmarking), considering them as qualitative key elements to be extracted from
each answer. The multiple choice and numerical evaluation questions were crosschecked to obtain an average of each answer, and were interpreted as guidelines for
adjustments and refinements of the graphical interface, according to each referring
usability principle.
User participation in development stages has long been considered to be fundamental in interface design and systems development [11], and creates validation requirements for the product interface that could not be achieved without user participation. The sample of participants can be considered non-probabilistic, considering
that the main criterion is the availability to volunteer to answer the questionnaire
directed to a specific audience. Given the remote application characteristic of the
questionnaire, usability issues related to mnemonic capabilities or attention retention were not included in the test, as they would require a laboratory controlled
environment. Also because of this, no particular tasks were given to the respondents
regarding the operation of the interface, since the remote application of the form
doesn’t make it possible to offer a controlled environment to monitor the execution
of such tasks.

3

Interface design elements

The HMI was prototyped using the Figma® software, and tests were performed with
an interactive mockup made available online. The initial screen of the visual interface can be checked in the figure 2:

Fig.2 Visual interface preview, generated with Figma® prototyping software.
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The Manrope typography family was chosen for the interface (GoogleFonts), being
of a sans serif typology, commonly used in similar operating health equipment. This
meets the criteria of neutrality, clarity and legibility, having additionally the aligned
numerals style, important for data legibility. The choice for dark mode screen, in
addition to saving energy, is important for not disturb patient’s rest in hospital environment. Based on this requirement of luminosity, the color palette was defined in
contrast to the dark backgrounds, employing saturated colors to draw attention for
the interactive elements, giving clarity and hierarchy. The red and yellow colors of
the alarms followed the standards defined by the Brazilian Association of Technical
Standards [7]. The typography and complete color palette can be seen in Figure 3:

Fig.3 Manrope font family and color palette of Vent-U² interface.

The visual interface structure has a grid of 14 columns (Figure 4), a modulation
that met the resolution of the dimensions of buttons and configurable fields. A central area of the screen shows the monitoring graphs for each of the parameters
corresponding to pressure (Paw cmH2O), oxygen volume (cmH2O) and air flow (L/s),
which can be viewed simultaneously or hidden by control buttons above them, occupying more than 50% of the height of the screen, as the dynamic information of
recurrent visualization is of fundamental importance. On the left, there are zoom
controls close to the ordinate, and a representation of lungs, which indicates, by
chromatic variation, the patient’s condition, along with its numerical indicators below. The configuration of the alarms was placed in the upper area of the screen,
altogether with silencing options, battery power level and clock, apart from the lower part of the screen, where the buttons for adjusting the cycling parameters were
positioned. In addition to these interactions, an on/off button and a switch to lock
the screen were included in the upper left, with descriptive information from the
Vent-U² PCV ventilator.
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Fig.4 14 column grid used for the visual interface.

After the development of the interface, with some adjustment steps with the engineers, a semi-functional prototype, with simulation of interactions, was made available for the validation of the HMI with health professionals from Paraná, Brazil. This
validation was carried out entirely online using a form linked to the prototype [8].

4

Evaluation results and discussion

The HMI graphical interface obtained a positive evaluation from health professionals, in general, the score obtained, on a scale of 1 to 5, can be seen in Table 1. Likertscale questions that addressed legibility, readability, pleasantness and apparent
usability asked respondents to score from 1 (unpleasant) to 5 (very pleasant) the
highlighted parameters. Regarding the general impression of the interface, the average was 4.1. For the question of legibility, the average was also positive (4.2) and
the understanding of the alarm settings was satisfactory (3.8). The colors used for
the graphics (blue, pink and white) were well accepted, with an average of 3.8. To
indicate changes in the flow, of the ripple in the graphs, the color green was chosen
(Figure 5), which also obtained a good evaluation (average 4). The warning messages
used red as the color for greater urgency and yellow for less urgency, a choice that
was also well evaluated (average 4.4).
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Table 1 HMI graphic interface evaluation score.
Rated item of HMI interface

Average score [scale of 1-5]

General impression

4.1

Legibility of text

4.2

Understanding of alarm settings

3.8

Graph colors

3.8

Color change in flow graphs

4.0

Alarm colors

4.4

Overall average

4.0

Fig.5 Simulation of graph alteration using the green color.

Some questions inquired about preferences issues, such as the presence of a button to let the system in stand-by mode, only one respondent did not find it useful.
The function of locking the screen was also unanimously considered useful for the
ventilator (Figure 6), since this equipment is frequently transported with patients
and can be easily deconfigured. The users were informed, in the questionnaire,
about the possibility of this control being operated by touch or slide, and the preference tended towards the touch option, which has been considered more efficient.
The mute button has two time options in the prototype, 30 or 60 seconds, and this
function generated divergences in the validation: of the 15 respondents, 8 prefer only
a 60 second option and 6 find it interesting to keep both options. It was also not possible to define the usefulness of the alarm volume control.
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Fig.6 Screen lock button.

The HMI cycling parameter adjustments were considered complete by most respondents – two participants, however, suggested adding sensitivity adjustment.
The labels chosen for these buttons were also well evaluated, being adjusted in the
prototype by a collapsible option. The preference in relation to the visualization of
the configurable input was the use of the addition and subtraction symbols instead
of the option with arrows (Figure 7). After the input in each parameter, the preference regarding the confirmation symbol was also consulted, and between the “OK”
and the “thumbs up” sign, most of the users opted for the “OK”.

Fig.7 Switch styles for setting up cycling parameters.

The interface graphics are the main feedback received by health professionals.
They refer to pressure (blue color), flow (pink color), and volume (white color). The
experts approved the form of visualization used, as well as the dynamic bar indicating the pressure gauge on the left of the graphs, considered essential for monitoring
the blood pressure, the zoom options for up to 2 levels of magnification (20 / 40 seconds). The possibility to hide or expand the visualization of any of the graphs, were
also considered useful.
The animated visual aspects of the alarms, with flashing signals and dynamic lightened circles on the lungs’ graphic representation when active, were also
approved, even without the additional normative required audio option in the
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prototype. Most respondents considered it valid also including an alarming warning
in situations where more than 4 alarms are triggered, such as a “general alarm” informing the patient’s impaired lungs functioning. The colors were considered pleasant and the positioning of the visual alert was satisfactory for most respondents
(Figure 8).

Fig.8 Visualization of maximum pressure alarm.

Although the evaluation received overall positive feedback concerning the
HMI, some user’s comments can subsidize future improvements of the ventilator.
Participants even suggested functional changes in the ventilator, which concerns
aspects beyond the visual interface. It is noteworthy that suggestions included an
onboarding introduction for operating the ventilator in the software, that should
serve as a step-by-step guide to help the operator who turns on the device for the
first time to know all the controls and make a first cycling configuration (default
configurations: Paw = 25, f = 6, Ti = 2, I:E = 1:5, Ptr = 5, FiO2 = 50 %, PEEP = 0, Ramp =
1), and idiom configuration (portuguese idiom required for equipment developed in
Brazil). Such suggestions should help professionals required to operate ventilators in
pandemic situations and are not familiar with the equipment. The functionalities
suggestions could serve as requisites for updated versions of the Vent-U²’s HMI.
After the development of the high-fidelity prototype and its validation, the HMI
programming had an important design requirement, which was being able to be
executed on any platform, regardless of hardware or operating system. To meet
this requirement, the Java programming language was used altogether with the
JavaFX technology and the FXML Scene Builder generator, this last being a technology that allows the development of applications with more detailed content. With the
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insertion of the Scene Builder, the development of the HMI gained agility due to easier adjustment of positioning and dimensioning of design components. The project
in question is based on communication with a controller responsible for generating
the data and triggering any alarms, thus using the HMI to improve user interaction
and make the necessary parameter adjustments for each patient, giving feedback to
the controller.

5

Final considerations

In this paper, the design development of the Human-Machine Interface (HMI) of an
intensive care lung ventilator has been presented. Designers have acted as boosters
of the project, receiving inputs from mechanical, electrical, and computer engineers,
physicians, nurses, intensive care therapists, and other professionals, systematically collecting and processing data, according to the described methodology. The
design of a complex medical device is a task that requires a multidisciplinary team
of graphic and product designers working together with healthcare professionals
and engineers, to develop a product that meets legal, safety, and regulatory requirements, being technically resolved and also providing functional handling and a satisfactory operating experience, meeting users necessities and expectations.
Regarding HMIs of medical devices which deals with sensible life-or-death situations, it’s mandatory that users’ requirements are attended, explicitly, clear and
unequivocally. For that reason, users were invited to validate the design of Vent-U²’s
HMI, the lung ventilator developed in public universities of Brazil for society, in response to the pandemic crisis initiated in 2020, being potentially useful for health
care training and educational demands. Developing the prototype of a pulmonary
ventilator remotely while respecting social isolation protocols, represents a new series of design challenges, and the virtual validation process with remote access to
HMI prototypes was especially useful. Luckily, the team was able to layout a realistic
mockup of the interface using the Figma® software.
Taking into account the purpose of such equipment and its extremely sensitive
operation, the evaluation and participation of doctors and other health professionals were essential from the beginning to the end of the construction of the equipment. The interface design demanded an iterative process, with constant evaluations, through the adopted tools. The greatest utility of this research is sharing the
solutions and approaches that allowed the design team to render a testable version
of the HMI obeying a tight schedule. The validation data from doctors and health
professionals confirm design decisions attending secure, efficient, and intuitive parameters, meeting users’ expectations in an emergency scenario. It is possible that
the results of this research may also guide: the development of similar products,
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either for developing visual information design solutions; its methodology; developing remote usability tests in health equipment; and subsidizing HMI’s updates.
As the design of new medical devices to support the life of seriously ill patients
demands continuous iterative dialogue, research and cooperation between fields of
knowledge, the rapid dissemination of Sars-Cov-2 has pushed public and private
health systems to the edge in providing efficient and viable solutions for global demand. As intensive care beds and devices became abruptly not available and manufacturers could not respond with appropriate velocity to the increased demand [18],
universities worldwide have also presented several solutions to settle population
suffering down, as well as researchers of different areas have joint efforts to roll out
new ideas of useful devices, as the presented Vent-U², to fight Covid-19 pandemics
in a short time, reinforcing the vision of universities’ social responsibility and as
cradles of innovation.
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From the Deaf to the Deaf: The Development
of Accessible Narratives Through the Comics
Thiago da Silva Mota1, Luciane Maria Fadel2, Tarcisio Vanzin3

Abstract. This research addresses the development of a graphic narrative accessible
to the deaf reader through comic books, analyzing the work “Heart of the true friend”,
by the deaf Brazilian author Ju Loyola, identifying how a narrative can be developed
from the deaf author’s point of view. The story is told in the form of a visual narrative without text, in which a boy is playing a video game when a ball comes towards
him. Some boys ask him to return it, but a communication problem arises. First, a
bibliographic review was carried out, covering the concepts of Narrative, Immersion,
Agency, Transformation, and Conclusion. After a brief presentation of the work and
its author, the Close Reading method was applied to analyze the story itself, evaluating the resources and structure (exploring concepts such as script, time, causality,
conflicts, and scene framings) and the integration between knowledge and the ideas
presented. After addressing these definitions, it was identified that the story was
not only produced in an accessible way but also represents a context relevant to
the reality of deaf people, presenting a protagonist who visually does not have any
characteristic that differentiates him from the other characters. In addition, the
integration between the deaf boy and the other boys in the story occurs gradually,
graphically represented throughout the pages, without impairing reading.
Keywords: Comics; deaf; accessibility; narratives; communication.

1

Introduction

The last census conducted by IBGE in Brazil showed that there were 212,085,355 million Brazilians. Of this population, approximately 5% (about 10,604,267) are deaf people.

1

Universidade Federal de Santa Catarina (UFSC), Florianópolis, Brazil. thiago@projetochroma.net.br

2

Universidade Federal de Santa Catarina (UFSC), Florianópolis, Brazil. liefadel@gmail.com

3

Universidade Federal de Santa Catarina (UFSC), Florianópolis, Brazil. tvanzin@gmail.com

96

Portugal 2021

Among the deaf population, the majority are oralized individuals, who have resources
such as hearing aids or lip reading to communicate, while approximately 2.7 million
have profound deafness. (Instituto Brasileiro de Geografia e Estatística, 2010).
Language is at the center of human cognition as the most efficient means of expressing intelligence since it allows the organization, development, and communication of thought (Quevedo; Busarello; Vanzin; 2011). The language difference in the
interaction between people becomes a communication barrier, making it difficult
to perform simple tasks such as being served at an establishment or even requesting information on how to get to a certain location. Faced with scenarios like this,
studies are developed on this necessary approximation and understanding, which
is done through the modeling of knowledge and the appropriate media for the mediation process. That is, knowledge sharing.
Among the various existing options, comics can be used as important tools to
complement, enhance or even motivate the teaching and learning process (Santos;
Vergueiro; 2012). The comics collaborate effectively in educational processes that
need to establish transversal, inter, and transdisciplinary connections, serving as
a link for different subjects that have the same purpose. They can also be used as
assessment tools, especially when related to continuous processes or as a way of
verifying the knowledge accumulated by students (Nascimento, 2013).
According to Vergueiro (2018), two important characteristics of comics deserve
attention: accessibility and low cost. Comic books can be easily obtained by schools,
teachers, and students who want to use this resource in class. The production of a
story is also accessible since there are several possibilities of genres and tools for
creation. Based on McCloud (2005), no genre or style is specified as mandatory in a
comic book. There is no mention of techniques, drawing material, not even paper
and ink or the printing process. No material is excluded, and no tools are prohibited.
Such characteristics allow teachers to produce the content to be taught themselves,
or to provide a real immersive experience, transforming their students into authors,
allowing them to create their own stories.
The proposal to use comic books for the learning process of deaf users was investigated by Busarello (2011), who noted, at the time, the absence of studies on the
subject. The author established a set of guidelines for the construction of narratives
in Comics that favor the learning of people with deafness and hearing impairment,
using a prototype applied to a set of users who are members of the ASFG (Associação
de Surdos da Grande Florianópolis) and the Language Therapy Hearing Institute. As
a result of this research, it was possible to perceive the acceptance of comic books
by deaf students and the efficiency in the learning process. The understanding of
the content was greater among students, due to the use of a fictional narrative that
united images, texts, and freedom of reading.
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Given the above, the following research question arises: How to develop a graphic narrative accessible to the deaf reader through comic books? The objective of
the research is to verify how a graphic narrative must be constructed in order to
be accessible to these readers. To achieve this objective, a bibliographic review was
carried out regarding the construction of graphic narratives. Then, the Close Reading
method was applied to the comic book “Heart of the true friend”, by Brazilian author
Ju Loyola, identifying how a narrative can be developed from the point of view of a
deaf author.

2

Literature revision

Storytelling is deeply associated with the social behavior of human beings, from
the ancient to the modern one. Stories are used to teach behavior within the community, reflect on values or satisfy curiosities. They dramatize social relationships,
disseminate ideas, and require skills. Storytelling preserves knowledge, passing it
on from one generation to another (Eisner, 2013).
Although technology has created several transmission vehicles, there are fundamentally only two great ways to tell a story: with words (orally or written) or
with images. When used as a vehicle for ideas and the dissemination of knowledge, the language provided by comic books combines these two ways, going beyond
visual entertainment and becoming a form of narrative (Eisner, 2013). According to
Bordwell (2007) narrative is a mental representation of causally connected states
and events that capture a judgment in the history of a world and its members. A
narrative is a story that creates a world in the reader’s mind and fills it with intelligent agents, the characters (Ryan, 2004). In fact, among the possible indicators of
the reader’s involvement with the story, the degree to which he identifies with the
characters stands out (McCloud, 2005).
Ormel, Gijsel, Hermans, Bosman, Knoors, and Verhoeven (2008) establish that
the lack of access to complete language, written and signed, in the first years of
a deaf individual’s life, delays the development of semantic categorizations. Sign
language is the most natural and accessible to most deaf people, so it should be
encouraged from an early age. The development of semantic categorizations plays
a more important role in reading comprehension for deaf children than for hearing children. Considering that images can be more easily processed by beginning
readers (or readers with limited reading skills), the combined use of drawings
and words in a comic book can favor the assessment of deaf children’s semantic
skills, thus avoiding total dependence on word recognition skills. As the complexity of school texts grows, a deaf student may underperform compared to hearing
students. Consequently, deaf students should benefit from the use of alternative
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reading materials, greater reading instruction, and more effective guidance, until
their reading ability becomes automatic (Busarello, 2011).
According to Busarello (2011), despite the difficulty encountered by deaf readers in
reading written texts, the text present in the comic book balloons is not a complicating factor for understanding the content, as long as it is composed of short sentences and everyday words, already absorbed in the vocabulary of the deaf, which facilitates their understanding by the public. The structure of this media itself, which
uses images to complement the written text, provides a better understanding of the
message, although some words alone are not understood. Even so, the concept of
some expressions is learned, to the detriment of their relationship with the images
during reading.
Based on Murray (2003), it is possible to experience three aesthetic categories
when the reader goes through the experience of a narrative: Immersion, Agency,
and Transformation.
Immersion consists of the user’s ability to feel present elsewhere, experiencing
everything that it can provide (Busarello, 2011). Any narrative presented in any medium is experienced as virtual reality, even if it is not digital, since the minds of individuals have the ability to tune into stories with such intensity that they can hide
the world around them (Murray, 2003).
Corresponding to Busarello (2011), for the readers a story offers the security of
being something outside the real world, becoming an element where it is possible to
project their feelings and dreams. This event of experiencing another world can be
found in children’s games, in movies, games, and comic books. The comics can be
accessed both physically and digitally, with the printed page or the monitor screen
itself being the reassuring agent so that the individual can enjoy a new reality.
When readers find themselves in a fictional world, they not only suspend their
critical faculty, but they also exercise a creative faculty (Murray, 1998). When experiencing immersion, the individual focuses his attention on the new world that is
revealed to him, and thus uses his intelligence to reinforce the veracity of this experience (Busarello, 2011).
The Agency, in turn, consists of the sensation that the user experiences in the
fictional world of obtaining a meaningful and immediate result when performing
a certain action. The better the immersion environment is resolved, the more active the people who are experiencing it will be, thus strengthening this experience
(Murray, 2003). As an example, the experience of a player when making a sequence
of commands in his control and seeing the character performing a corresponding
action in the game.
As in hypermedia environments, in a comic, the individual’s participation is active, to the point of supporting the agency. The difference lies in the fact that the
virtual environment allows immersion in a world that is dynamically altered as
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the viewer actively participates in it. It is important to emphasize, however, that
the simple performance of the activity itself is not an agency. An adventure in a
hypermedia environment is linked to navigation in the virtual space. The more the
spectator progresses in the story, the greater is his sense of power and of acting
significantly, and consequently the greater the pleasure obtained in that experience.
However, the viewer experiences the agency, but not the authorship. When he participates in the narrative, he can experience a form of creation within the story, exercising power over the available elements, but always following a set of previously
defined rules (Busarello, 2011).
Transformation, finally, is the possibility allowed in digital media to change the
forms and contents of its elements. It is an interesting experience since, in the digital environment, objects can assume various representations. In the hypermedia
environment, there are mechanisms and ways of fragmenting elements that allow
individuals to locate objects that relate to others (Murray, 2003).
According to McCloud (2005), there is still an important concept in comics that
deserves to be analyzed: Conclusion. It happens when the reader observes only
parts of a scene or story but can perceive the whole. For example, when walking
on a street, the vision is limited to what is in front and on the sides. However, even
though it is not possible to see what is behind, it is possible to know that there are
other elements there. In a world where vision is incomplete, Conclusion is necessary for survival. In a comic, the Conclusion is present in several ways, from the
simplification of the strokes used to enlarge the representation of the characters (for
example, when the reader see a circle, a line, and two points and we conclude that
it is a face) to the sensation of change, time, and movement between two frames
of the story. Through Conclusion, the reader becomes a conscious and voluntary
collaborator of the narrative, by capturing two images from different frames and
transforming them into a single idea. Nothing is seen between the two pictures (a
space that is technically called Gutter), but the reader’s previous experiences indicate that something happened between one scene and another.

3

Method

Close Reading consists of a detailed process of examining, deconstructing, and analyzing a media text. It is the humanistic methodology par excellence, born in the
study of literature and adapted to other forms of media (Bizzochi; Lin; Tanenbaum;
2011). It is a process-oriented practice, not a product-oriented one. The knowledge
that emerges through this methodology is situated in the particularities of each
reading, in the context of all other readings. Interestingly, the need to understand
reading in its own context did not extend to the need to understand the text that
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was being read in its authorial and cultural context, at least not at the beginning
of the methodology. Over time, the Close Reading technique has changed as literary
theory has grown and evolved. In more recent times, Close Reading has focused on
an investigation of the text in context, with approaches that are based on feminist
theory, Marxist criticism, and post-colonialism. These approaches take a perspective or filter and apply it to a text, looking at specific themes within the text, such
as the treatment of women or ethnic minorities (Bizzochi; Lin; Tanenbaum; 2011).
Based on Burke (2017), Close Reading is performed in three stages:
• Key ideas and details: the first reading should be done without building a
background. The reader should integrate their basic knowledge with the text as
they read, focusing on the key ideas and details of the text, making sure that
the main idea is clearly presented, and the elements of the story or key details
included by the author.
• Resources and Structure: in the second reading, a section of the text is chosen
that includes complex elements or ideas that must be explored to reach a deep
understanding of the text, focusing on the author’s work and organizational
standards. This may include choices of vocabulary, text structure, or text
features that they include.
• Integration of knowledge and ideas: the third reading should be even deeper,
requiring synthesis and analysis of information from various texts or media.
By applying the Close Reading in a comic book developed by a deaf author, it will
be possible to analyze not only the structure of the narrative, which allows the story
to be accessible to deaf readers but also the content of the story, which allows to deaf
readers feel represented by the protagonist.

4

Analysis object

For this study, the comic strip “Heart of the true friend”, by Brazilian author Juliana
Loyola de Paula (known in the artistic field as Ju Loyola) was analyzed. Born in São
Paulo and graduated in design from the Panamerican School of Art and Design, the
author started her career as a freelancer in comics and illustrations, later dedicating
herself to authorial production through independent publications. She was diagnosed with bilateral profound deafness in childhood, a consequence of a rubella infection that her mother had during her pregnancy. The launch of its first independent comic book took place during the 2015 edition of CCXP (Comic Con Experience,
in São Paulo, Brazil), an event held annually in the city of São Paulo (Gomes, 2020).
Based on Ju Loyola: “The story is told in the form of a visual narrative without
text (without speech and reading oriental-manga), of a boy who is playing video
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games when a ball comes towards him. Another boy asks him to return it, but will
he return the ball, or will we have a communication problem?” (De Paula, 2008).
The comic is available in digital format, and as described in the synopsis, it has
an oriental reading direction (starting from right to left, top to bottom). It has a total
of 20 black and white pages, 16 of which are dedicated to the story itself. The cover of
the comic shows only the protagonist, a boy with a happy expression, without any
visual or written information that the character is deaf.

Fig.1 The comic’s cover.

Before the beginning of the story, the author presents an orientation regarding
the sense of reading of the comic. Because it is a manga, it must be read from right
to left, and from top to bottom. Comic books are given different names in relation to
specific circumstances in the countries in which they are established (such as ‘comics’ in the United States, ‘banda desenhada’ in Portugal, and ‘Manga’ in Japan), and
is also influenced by the cultural and social realities of their countries, from political
aspects (such as the Comics Code Authority in the United States) to traditional ones
(such as manga’s sense of reading).

5

Results

In this topic, some aspects of the comic will be thoroughly evaluated, according to
McCloud (2005).
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5.1. Time and causality
Although the comic does not mention past events of the characters, it is possible to
perceive the passage of time and a cause and effect relationship throughout history.
The protagonist of the story initially lives in isolation from the other boys, centered
on their own immersive video game experience, until the ball falls close to their
feet. In the last two pictures on the second page of the story, it is possible to see the
graphic representation of the isolation of the deaf boy. While it is drawn with total
prominence in the foreground, the other boys are drawn in the background, without
faces and with lines in shades of gray, represented in such a way that they blend
with the scenery, as if they belonged to another reality.

Fig.2 The deaf protagonist lives in an isolated reality.

On the third page, there is the first attempt at the contact between the two protagonists. It is possible to notice that, in the fourth frame, the author drew the characters in the corners of the scene and filled in the rest with the scenery, indicating
the distance that was initially between them. More than a physical distance, it is
possible to observe the representation of the communicative and even emotional
distance between the characters. This painting occupies a larger space than the others, not only to highlight the scene but also to indicate a slower passage of time.
According to McCloud (2005), larger and more detailed pictures imply a greater temporal passage, while smaller and less detailed pictures imply faster passages.
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Fig.3 First attempt at contact and initial distance between the characters.

The communication failure and the frustrated action of the deaf boy when
throwing the ball generated discomfort in the hearing protagonist. After the happening, he realizes the problem and he decides to study sign language to resolve
the established conflict. On the eighth page, it is possible to notice the listening boy
trying again to contact the deaf boy, this time using sign language and establishing proper communication. In the last frame of the page, it is possible to notice a
reduction in the distance between the characters, when compared to the distance
illustrated in Fig 3. Based on the Dictionary of the Brazilian Sign Language V3 - 2011,
the signs made by the listening boy, from the third to the last frame of the eighth
page represent, respectively: YOU, PLAY, CAN, TOGETHER. A possible translation into
the oral and written language would be “Can we play together?” Until this moment,
there was no indication in the story that the protagonist was deaf.

Fig.4 Sign language communication decreasing the distance between the characters.

On the eleventh page, the communication is successfully established. The last
two pictures show us that there are no more distances (physical or emotional) between the two characters.
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Fig.5 The resolution of the conflict and the end of the distance between the characters.

In the last pages of the story, all the boys are playing football. At this point there
are no longer any graphic differences between the characters, they all have faces,
expressions and are drawn in the same shades. The deaf boy is integrated with the
others, at last.

Fig.6 Total integration among the characters.

Therefore, it is possible to establish a causal relationship and a sequence of
events. The deaf boy lived in isolation from the others. A ball falls next to him and
another boy asks him to return it. Communication is not established. Frustrated,
the deaf boy returns the ball violently, and such a reaction generates discomfort in
the listening boy, establishing the conflict. The listening boy decides to study sign
language and goes to the school or library to achieve this goal. When he returns to
the park or square, he tries again to establish contact, this time in the proper way. In
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effect, the deaf boy reciprocates communication and the conflict is resolved. All the
boys play football and are perfectly integrated with each other.

5.2. Script, History, and Conclusion - What is shown and what is told
Based on McCloud (2005), in electronic media (for example, in the cinema or in
games) the Conclusion occurs in a continuous way, largely voluntary and virtually
imperceptible. In comics, in turn, the Conclusion occurs in a non-continuous and,
mainly, involuntary way. Each action recorded on paper is assisted and supported
by the reader.
On the second page of the story, it is possible to see how the Conclusion is applied.
There is a sequence of four frames in which the protagonist is playing video games.
In the first frame, his expression is happy, and the game emits some feedback information to him, in the form of hearts filled in black. In the second frame, his expression changes when the game provides him with the information of a partially filled
heart. In the third frame, the character has an expression of concern, and the scene
changes to a black background. Finally, in the fourth frame, the character’s expression is even sadder when the game informs him of a skull and the background is
filled with movement lines directed downwards.
In this sequence, it is possible to clearly see that the protagonist was having fun
while playing until something happened in the game that caused his character to be
defeated. However, it is not clear to the reader what exactly happened in the game
itself. The Conclusion is present from the moment in which it is not the author
who decides how the character controlled by the deaf boy lost the game, or why.
Each reader of the story decided how the game ended, based on their own previous
experiences.

Fig.7 The protagonist loses the game.
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In the same way, the Conclusion is present between the eighth and eleventh pages,
when the listening boy begins to make gestures for the deaf boy and he reciprocates,
establishing communication. On the eighth page, the transition between the different gestures in sequence, accompanied by the movement arrows that accompany the
character’s arms in each frame, leads to the conclusion that the listening boy learned
the sign language to communicate with the deaf boy. However, until the eleventh page,
there was no information in the story that the protagonist was deaf (disregarding the
synopsis, which in the original file is made available after the conclusion of the story).
Such information is provided to the reader only when the deaf boy reciprocates the
communication, making the gestures in sign language himself. Although this information is revealed by the script outside a linear sequence, the reader builds the story
linearly in his mind, as he obtains the new information that the comic provides.

5.3. Integration of knowledge and ideas
According to Eisner (2013), the reader’s profile must be considered before the narrator
can successfully tell the story. Good communication depends on the narrator’s own
memory, experience, and visual vocabulary.
Taking into account the public profile in his research using comic books in the
process of teaching deaf readers, Busarello (2011) indicated that all deaf readers participating in the research communicated by LIBRAS, suggesting this resource as a
facilitator for understanding the text present in the balloons. The author did not
suggest replacing the text with video in Sign Language, only the aggregation of this
tool, considering that this positioning by the volunteers would be related to the usual use of LIBRAS for communication. However, the research result indicated the understanding of history without this tool, allowing to identify that the use of LIBRAS
is not a mandatory requirement for understanding the content when presented in
the language of comics. The language of comic books, therefore, is accessible to both
deaf and non-deaf individuals, if it is presented in an appropriate language. When
text is used, it must be presented in short sentences, with easy everyday words and
related to the images.
Based on this information, it is possible to see that the author knew how to develop the narrative using LIBRAS as a resource for conflict resolution, but without
resorting to the sign language as the main means of transmitting the message, creating a narrative that can be understood by both deaf readers as listening readers.
When analyzing the level of knowledge of the characters about the problem faced
(the protagonist’s deafness and his differentiated need for communication), only
the main character has this knowledge at the beginning of the story. The reader and
the other characters are unaware of this information. The effect of this knowledge
is to amplify the primary source of narrative tension (the deaf boy’s hostile reaction
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when establishing the first contact with others). The studies of the listening boy
and his attempt to communicate by sign language were used to confirm the flow of
narrative events - the protagonist, in fact, was deaf. The author adequately worked
on the perception and impact of the script when dealing with the knowledge that
the character has.

6

Conclusion

In comics, control over the reader is achieved in two stages: attention and retention.
Attention is achieved with provocative and attractive images. Retention is achieved
through a logical and intelligible organization of images (Eisner, 2013). The strong
expressiveness of the characters (characteristic of the manga) combined with a daily situation and conflict and the gradual integration of the characters graphically represented contribute to ensure the attention and retention of the reader, and
consequently, convey the message regarding the adequate need for communication
between deaf and listeners.
The inventiveness given by the arrangement of visual elements in the composition and a page of comics is essential for the transmission of the message. Graphic
artists like Moebius and Will Eisner worked with a certain freedom to explore the
page space in their comics, breaking with the paradigm of a horizontal reading,
inherited from newspaper strips. The author makes appropriate use of this arrangement of visual elements, gradually working on the approach and integration of the
deaf boy to the other boys.
The daily theme, with characters that could easily represent a real group of kids,
as well as the conflict established around a communication barrier that also exists in the real world, contribute to the experience of Immersion in the reader. The
Agency is encouraged by the exercise of Conclusion, since the reader imagines the
linearity of the story and determines events that were not shown, such as the content of the book studied by the listening boy, or how the deaf boy lost his game in
the video game. Agency, Conclusion, and Immersion work together to guarantee the
transmission of the message to the reader, allowing him to experience an experience that can happen at any time in his own existence.
The fact that the content of comic books is understood by both deaf and hearing
readers, without the aid of another tool, such as LIBRAS, shows that despite the difficulty in understanding part of the texts, the contextualization and identification
caused by the images, in addition to freedom in the rhythm and way of reading,
favor the application of this media as a learning tool for deaf students (Busarello,
2011). By developing a deaf character, but without physical distinctions from the other characters, the author established a way for the deaf reader to feel represented in
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the story since the main characteristic of a cartoon character is to allow the readers
to see themselves participating in the story when they see themselves in the character. (McCloud, 2005).
By producing a narrative devoid of text, sound information of little prominence
in the scenes, prioritizing the transmission of information through images, and
developing a character without pejorative distinction, the author produced an accessible narrative to deaf readers, even though it is produced in the traditional, little
interactive format.
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The BRUMS Method and Emotional Design:
Profile of the Mood States of Undergraduate
Students in Higher Education
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Abstract. The comprehension of the human being in its extent, including the emotions, moods, the promotion of pleasure and the efficiency of the objective proposed
by a product or service, are points of analysis of design, mainly of emotional design
and positive design. In the academic universe, emotions interfere with learning. The
BRUMS self-report tool uses a unipolar scale to assess six subscales of mood swings
(vigor, tension, anger, depression, mental confusion, and fatigue). Therefore, the
possibility of using this tool in higher education was seen, contemplating students,
graduated students and teachers, and therefore understand if there are variations in
moods between the groups analyzed. In total, 256 students, 81 former students and
47 teachers participated in the survey. The survey was applied in November, in the
final stage of the academic semester, before the last annual exams. The main result
was the presence of the moods ‘fatigue’, ‘vigor’ and ‘tension’. It was noticed that
some parameters of experiences interfere with the mood perception, such as the
person’s time before the service or previous experiences. Finally, the BRUMS methodology satisfactorily measured the moods of those involved, corroborating it as a good
self-report tool for understanding the user from the emotional design and positive
design perspective, but leaving something to be desired in further analysis.
Keywords: Emotional Design, Brunel’s Mood Scale, emotional assessment method
for students.
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Introduction

The positive design is seen by Jimenez et al. [1] as a way of stimulating subjective
well-being, in the face of personal meaning and pleasure. Therefore, emotional design arises beyond the solution of functional problems. It can be defined as: “an attempt to explore the emotional relationship and affective properties of the interface
with the design with the user’s needs and desires” [2].
Human responses to interactions are complex and determined by several factors,
shaping experiences, and requiring different approaches. For Damásio and Santos
[3], feelings are related to decisions and emotions regulate actions. This is an emerging area, even without mastering the way products and systems evoke emotions in
people and how these emotions can be understood, measured and accessed [4].
Self-report questionnaires are a type of tool that help in measuring these emotions. The POMS (Profile of Mood States) methodology analyzes the mood state. In its
initial version, it consisted of 65 words analyzed, divided into six subscales, resulting
in a general measure of mood [5, 6]. Over time, some variations have been tested,
such as the POMS-ex, which analyzes data on a large scale, or the BRUMS (Brunel
Mood Scale), which has its version reduced to 24 words [7, 8].
It is noteworthy that ‘mood’ can be defined as a temporary phenomenon, lasting
from hours to weeks. Generally, with low intensity, without a clear understanding
of what was the cause of the stimulus and without clarity of its beginning and end
state [9]. Mood is also understood as a more prolonged effect of the central affection,
it is constituted by the most elementary elements of the accessible conscious affective feeling [10]. However, the ‘mood state’ is understood as a positive or negative disposition of a person with themselves or with others, being something subjective [11].
The National Association of Directors of Federal Institutions of Higher Education
[12] studied the mental health of 424 thousand students in 2018 and compared it with
a similar study from 2014, the data pointed to an aggravation in the scenario, highlighting that 83.5% of students had some type of emotional difficulty and 63.3% are
anxious, this being one of the moods analyzed in BRUMS.
The research by Tavares [13], with 423 medical students from the Federal
University of Pernambuco, converges to the data, verifying the anxiety in the students. The suggestion to minimize this scenario was to increase subjective well-being and/or decrease anxiety symptoms.
This data shows the emotions involved in the academic universe and the need to understand the user’s perception becomes relevant to the appropriation of external stimuli and how the user perceives these stimuli, this includes the relationship between
the perception of quality and the student’s performance and their satisfaction with the
experience [14]. Emotions interfere in decision making and in the teaching and learning
process [15]. Reinforcing the importance of the emotional state before cognition.
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Therefore, the present work aims to apply the BRUMS methodology in the higher
education universe, contemplating students, alumni and professors, for a statistical
validation of the method and an emotional analysis centered on the user, as a possible user analysis tool in the face of the service.

2

BRUMS

The POMS (Profile of Mood States) methodology analyzes the mood state. In its beginning it was called Ambulatory Psychiatry of the Mood State [16], it was developed
in 1971, in the psychiatric outpatient clinic. Initially composed of 65 items for analysis and used with the Likert scale of 5 (five) points, which range from “not at all”
to “extremely”, analyzing six subscales: tension-anxiety, depression-discouragement,
hostility-anger, activity-vigor, fatigue-inertia and confusion-disorientation. These
subscales, when analyzed separately, assist in the study of specific mood changes.
This score can form a general measure of affection, which is Total Mood Disturbance
(TMD) [5, 6]. The method has been used successfully to measure mood and this instrument [17] and it has the advantage of being self-applicable [18]. Sibold and Berg
[19] add that the method can use the following questions: (1) how the participant was
feeling at the time of the test or (2) how he has been feeling. In other words, a possible
question would be: how have you been feeling (in the space of time), including today?
Mohammad [20] reinforced that this methodology is a psychometric instrument
that measures six mood states: tension, depression, anger, vigor, fatigue and confusion, exactly the six subscales mentioned above. There is the original unipolar
(the original) and bipolar version of the method, however, this last one, instead
of targeting the six states of mood, analyzes bipolar factors, such as a hostile and
pleasant example [16]. The original bipolar method contains 72 items [21] and both
are criticized for their delay in responding [22].
The main advantage of POMS is the detection of mood fluctuations, with an emphasis on sports, but also analyzed in adults and university students. Other advantages are: subscales measure mood subcomponents and statistical analysis. The
disadvantages are: (1) five of the six subscales measure the negative mood value,
making it difficult to conceptualize that the decrease in the negative scale beneficially interferes with mood; (2) because it was initially developed for use in clinical
populations, expanding its usefulness to a healthy and physically active population; and, finally, (3) because it is long, requiring a response time [5]. Ekkekakis and
Zenko [16] reinforced that their results are unquestionable, however, the disadvantage of the inadequate extrapolation of the six analyzed states can result in bold and
unproven conclusions.
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Lorr, McNair and Fisher [23] tested the tool in a bipolar manner and with more
positive subscales, namely: tension, anger, fatigue, depression, confusion, sympathy, euphoria and vigor. The result is that the use of POMS in a bipolar way is also
consistent and converges to the Likert scale.
The POMS methodology has already been used by several authors. Sibold and
Berg [19] used it in the mood analysis with aerobic exercises, with men and women between 18 and 25 years old. At the end of the research, negative correlations
between exercise and mood are correlated, as well as exercise helps to improve
mood within 12 hours after its completion. Berger and Motl [5] also analyzed mood
with physical activities, and concluded that POMS has a powerful, reliable and valid
measure of physical activity, especially in the subscales of tension, depression, anger and confusion.
Inoue et al. [17] used POMS together with ECG (electrocardiogram) to see how
jasmine tea interfered with nervous and emotional responses (mood) and concluded that emotions are beyond the aroma or flavor of the tea, but there is a link on
whether the respondent likes the product. Another point of emphasis is that the
more concentrated (strong) the product, the stronger the emotional effect.
In relation to university students, Pilcher and Walters [24] analyzed the POMS,
cognitive questionnaires and with psychological variables before students with and
without sleep deprivation. Also using the scale of 0 to 4, the results were that people
with sleep deprivation had worse performance than those without deprivation, significantly interfering in cognition. In another study, Pilcher [25] used the POMS, the
Bradburn Affect Balance Scale (ABS), Pittsburgh Sleep Quality Index (PSQI) and the
Cornell Medical Index (CMI). The POMS stood out as variables that correlated with
the Satisfaction with Life Scale (SWLS). Also measured with five points, ranging from
0 to 4. For Waldo and Friedman [26], the POMS study with students resulted in only
one significant scale, that being tension-anxiety.
Regarding its applicability, Sibold and Berg [19] used 30 items that assessed six
subscales of mood, namely: tension, anger, depression, vigor, fatigue and depression. With the scale ranging from 0 (zero), related to nothing, to 4 (four), related to
extremely, with the question: “how do you feel now”. The analysis was done with
the sum of the classifications in each subscale, and the POMS through the sum of
the five negative scales and subtracted from the positive (vigor) scale. Inoue et al.
[17] translated into Japanese with 65 questions, in 6 subscales, ranging from 0 (zero)
meaning “without any mood state” to 4 (four) “extreme mood state”. Lorr, McNair
and Fisher [23] used 72 adjectives, varying by 5 points on the Likert scale, with 0
(nothing), 1 (a little), 2 (moderately), 3 (a lot) and 4 (extremely).
King and Meiselman [27] used the emotion list based on both the POMS method and the MAACL-R, being validated in focus groups and tests with consumers.
They used the Likert scale, with 5 points, ranging from 1 (one), in no way, to 5 (five),
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extremely. Johansson, Hassmén and Jouper [6] used the method that was proposed
initially: 65 items, in six subscales, ranging from 0 to 4 and with the question “how
are you feeling now?”.
Peluso [18] analyzed POMS in his doctoral thesis in psychiatry using 65 analysis
variables in Portuguese, 10 (ten) of which were switched from the original version.
The methodology used the 5-point Likert scale, varying between: “nothing”, “a little”,
“more or less”, “a lot” or “extremely”. The question asked was: “Indicate how much
you have been feeling this way during the last week, including today”.
It should be reinforced that all of those mentioned so far have used the six subscales of the POMS.
It is possible to see other ways of using the tool, such as POMS-ex or POMS-1. With
793 terms, including synonyms and related word constructions, this method emerged
to fill a gap in the original, which was not suitable for large-scale textual analysis. It
has been developed and validated in literature for this type of analysis [7, 8].
There is also POMS-A, initially developed for teenagers. This has its big difference
in the amount of items analyzed. Unlike the original, it contains 24 items that provide a less clinical/psychiatric analysis, for example, analyzing the depressed mood
state and not the clinical depression state. It has its validation proven and its results
also validated for teenagers, adults, athletes and students. Therefore, becoming an
appropriate instrument and easier to apply due to the brevity of responses [22]. Terry
et al. [21] criticizes the original POMS for taking too long. This factor is influenced not
only by the excessive quantity of items, but also by the comprehensibility of their
respondents and, for this reason, they created and validated the POMS-A.
Terry et al. [21] were the first to propose POMS-A, using and validating the 24
items of analysis for young people from ages 11 to 18, under the six subscales of the
original POMS structure: anger, depression, confusion, fatigue, tension and mood
. The questionnaire was applied to 1,693 young people, including athletes and students. The study was again tested and validated a few years later, for athletes and
students, adults and adolescents, with a total of 2,549 participants and resulted in
evidence that not only supports the psychometric integrity of this reduced tool, both
for adolescents and as for adults [28].
Because it can be applied to adults, the model is also known as BRUMS (Brunel
Mood Scale) [22], POMS-A for adolescents and adults has the definition of the six
mood states (Table 1).
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Table 1 BRUMS’ six mood states
Subscale

Analysis

Tension

State of musculoskeletal tension and concern. May have psychomotor
manifestations such as agitation, restlessness, among others

Anger

State of hostility towards others. The mood state is related to antipathy
(with others and with oneself) and the emotional state varies from
feelings of mild irritation to changes associated with stimuli of the
autonomic nervous system

Depression

Emotional state of discouragement, sadness, unhappiness. Represents
a depressive state, with personal restlessness, depressed mood (which
differs from clinical depression). Contains feelings such as: negative selfworth, emotional isolation, sadness, difficulty in adapting, depreciation
or negative self-image

Mental
Confusion

Stunned state, instability in emotions. Has characteristics such as
dizziness and feelings of uncertainty, instability to control emotions and
attention

Fatigue

Tired state, low energy. Has states of exhaustion, apathy and low energy
level. As symptoms can present chronic fatigue, with gradual changes in
attention, concentration and memory., and mood disorders, resulting in
irritability and sleep changes, physical tiredness, affecting the initiation
process of psychosomatic, physiological and psychological problems.

Vigor

Energy state, physical vigor. States of energy, liveliness and activity,
essential elements for the good performance of an athlete, since it
indicates a positive mood aspect. Characterized by feelings of arousal,
disposition and physical energy, it is inversely related to other factors

Source: Rohlfs [29] e Brandt et al. [30]

Rohlfs [29] and Rohlfs et al. [22] applied BRUMS in Brazil with scales in Portuguese
and had their results “sensitive and reliable”. The questions for the interviewees was
similar to the original POMS, and it could have been “How have you been feeling this
past week?” or “How do you normally feel?”, but in both surveys the question was
“how are you feeling now?” They also used the five-point Likert scale, with their options between: 0 (nothing), 1 (a little), 2 (moderately), 3, (a lot), 4 (extremely).
Brandt et al. [30] also used BRUMS in Brazil satisfactorily, with 18 sailing athletes. The method used was with the 24 items previously suggested, ranging from 0
(nothing) to 4 (extremely), following the six scales. At another time, it was applied
to adult women with fibromyalgia, also with validated and consistent results [31].
BRUMS was also applied by Marques and Brandão [32] for swimmers in training,
Sties et al. [33] for cardiovascular rehabilitation (including verified with other scales,
such as Kaiser-Meyer-Olkin - KMO), and Leite et al. [34], for Brazilian para-athletes,
including the use of comparative cardiac exams (biofeedback). Both had valid studies. Under the bias of students, there is also the study by Coutts, Gilleard and Baglin
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[35], who analyzed, in the same premises already mentioned, the humor in the face
of the incentive to self-determination of 137 students with the BRUMS method, even
demonstrating their psychological impacts. The authors suggest future research on
further exploration of student perceptions to better understand the quality of individual assessment and its impact on skills.

3

Methodology

The research was carried out at a private Higher Education Institution (HEI), located
in Recife, belonging to one of the twelve largest higher education groups in Brazil
in 2019. This HEI has the Production Engineering course as its second largest course
before the enrollment of students and the most traditional course in the state.
Regarding the method, both POMS and BRUMS have already been validated in the
academic world [5, 21, 24, 35]. They are self-applicable instruments [18], which allows
a greater range of data.
For the present study, the BRUMS style was adopted since it is more compact and
gives results similar to the original, also because it has already been validated in
Brazil [22, 36]. Composed by 24 items suggested by Brant et al. [31], with the following
question: “How have you been feeling, including today?” and the five-point scale was
used using the following options: 0 (nothing), 1 (a little), 2 (moderately), 3, (a lot), 4
(extremely).
Before the experiment application, a pilot test was carried out with three students. The stopping criterion was the depletion of problems encountered. The students were selected in person for their questioning profile, availability, and interest.
The three students took the online test with no difficulty.
With the survey ready, an email was sent to all HEI students with the explanation
and an invitation to the survey. In addition, another link with similar instructions
was sent to professors and also to the production engineering alumni who graduated in the last five years. The coordinator of the production engineering course was
asked to reinforce with his students, to have a more accurate comparison between
the mood states of students and former students of production engineering.
The analyzed universe was a total of 256 undergraduate students, representing
5.9% of sampling error, of which 98 were production engineering students, with
7.2% of sampling error. 81 production engineering alumni also participated, with a
sampling error of 10% and 47 undergraduate professors, with a sampling error of 12%
At the beginning of the questionnaire, there were a series of questions about
the interviewee’s profile, such as gender, time of interaction with the service, age,
if there was an analysis parameter with another HEI (if they were a transfer student, if they already studied at another HEI) or if they were a professor who taught
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at another HEI), area of study and an analysis of consumption and the profile of
knowledge (engagement and participation).
The answers were analyzed by the median, because according to Belfiore [37] in
this type of scale, the interviewee uses the scale label and not the numbering itself.
For data processing, the original SPSS and Excel 2019 software were used.
To measure the answers’ reliability, Cronbach’s alpha was generated. Lourenço
and Knop [38] explain that the Cronbach’s alpha coefficient ranges from 0 to 1. Above
0.6 is considered satisfactory, the scale is reliable. For students, Cronbach’s alpha
was 0.91, for former students 0.90 and for professors 0.88, therefore obtaining good
reliability in the three surveys.
It should be noted that the method was applied in the month of November, the
penultimate month of the Brazilian academic year and a few weeks before the final
exams that include the evaluations and the end of the year. And at the end of the
research, it was asked if any item stood out, as an optional question. When mentioned, the respondent was assigned P for professor, followed by the numbering of
the answer line and D for student, followed by the numbering of the answer line.

4

Results

This stage analyzed the current students, alumni and professors in relation to the
BRUMS methodology. Initially, some stimuli was given about the universe of higher
education and, therefore, the interviewees were asked: “How have you been feeling, including today?”, Being able to answer on a Likert scale of five unipolar points
among the options: 0 (nothing), 1 (a little), 2 (moderately), 3 (a lot) and 4 (extremely),
aiming to analyze mood fluctuations.
For students, the moods ‘jaded’ and ‘exhausted’ stood out in the most intense
bias, with a median of intensity ‘a lot’. The items ‘sleepy’, ‘anxious’, ‘worried’, and
‘tired’ were in the ‘moderately’ category. ‘Angry’, ‘unhappy’ and ‘tired’ were marked
as non-existent (‘nothing’) and ‘terrified’, ‘depressed’, ‘irritated’, ‘sad’, ‘undecided’,
‘alert’ and ‘moody’ with the intensity of ‘a little’.
‘Fatigue’ was the subscale that showed the greatest intensity, followed by ‘tension’. ‘Anger’ was the one with the lowest intensity, followed by ‘depression’. And it
is important to note that ‘vigor’ was presented with ‘moderate’ intensity, even at the
end of the semester and the year. It also becomes understandable that ‘fatigue’ is the
item with the greatest intensity.
Unlike the students, former students had no feelings with a significant percentage of maximum activation. The mood subscale ‘vigor’ was the strongest, with the
highest affections, in the order: ‘willing’ and ‘with energy’’, followed by ‘excited’.
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And in the sequence ‘anxious’ and ‘alert’. The mood with the least activation was
‘unhappy’.
From the professors’ perspective, the biggest moods were: ‘willing’ and ‘with
energy’, followed by ‘excited’ and then ‘alert’. The moods with the lowest activation,
with practically nonexistent activation, were: ‘terrified’, ‘depressed’, ‘huffy’, ‘disoriented’,‘angry’ and ‘moody’, followed by sad.
For better visualization, Figure 1 was created, which presents an intensity graph
of each of the subscales from BRUMS, before each of the groups. The graph was created by counting the number of responses from each subscale.

Fig.1 Comparison of the intensity of the BRUMS subscales with the analysis groups

In this comparison, it is evident that ‘fatigue’ is more present in students, and
‘vigor’ in professors and alumni. It is also possible to note the convergence of the
responses from former students with professors. In addition to these two subscales,
the ‘tension’ also had a moderate activation. It is possible to notice the low activation
of ‘anger’ and ‘depression’ moods.
In the analysis of perceptual graphs, the professors are the one with the least
activation of negative moods and the one with the most positive activation. The
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students are the one who has the worst BRUMS picture within the comparison of
the three groups. The professors have more vigor and the students have a higher
activation of the negative subscales than the other two groups.
The analysis was also stratified by time, analysis parameter, experience, course
and age, and it can be concluded that:
• Time: time interferes with the mood scale, namely:

•

•

•

•

•

‒ Students: the time of the course was analyzed and it was noticed that the
student at the end of the course tends to have a higher ‘tension’, ‘fatigue’
and ‘vigor’ activation and the beginning of course students tend to be less
‘tense’ and a mild picture of greater ‘depression’ and ‘confusion’;
‒ Former student: it was analyzed that the BRUMS framework improves
(this implies that it decreases the negative charge and increases the ‘vigor’),
according to time;
‒ Professor: the parameter was teaching time and professors with less
experience tend to have more ‘fatigue’.
Parameter with another HEI: BRUMS improves with an academic experience in
different institutions.
‒ Student and professor: tend to have a better BRUMS;
‒ Former student: has more ‘vigor’ and less ‘tension’.
Second degree:
‒ Students: improves negative BRUMS, but does not affect positive mood;
‒ Former students: those who only completed their first degree tend to have a
more negative BRUMS and, also, without interference in the positive picture.
Gender and sex:
‒ LGBT students and former students: they have the most intense moods and
a tendency to a worse BRUMS;
‒ Male students and alumni: tend to have a slight improvement in the BRUMS,
for alumni, they interfere more in vigor.
Study area:
‒ ‘Health’ and ‘exact’ students have a worse negative activation, but exact
students have better vigor and health students have a greater activation for
depression and anger;
‒ Technological students tend to have a better BRUMS-negative picture, but a
low activation in vigor;
‒ Professor: professors who teach graduates from more than one area tend to
have better ‘vigor’ and to be less ‘confused’.
Age range:
‒ Students and alumni: young age tends to have a worse BRUMS activation
and tends to improve with the years;
‒ Professors: between 40 and 54 years old tend to have less ‘fatigue’.
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Consumption: People who consume more tend to have a better activation of
‘vigor’, but also ‘tension’ and ‘confusion’ and a lower activation of ‘depression’
and ‘anger’.
Engagement and participation: more engaged and participative people tend to
have a better BRUMS scale.
‒ Students: do not interfere with ‘tension’;
‒ Professors: do not interfere with ‘fatigue’;
‒ It was not possible to analyze alumni.
Enjoy learning - students: what differs from the previous item is that it does
not interfere in ‘fatigue’ too, it was not possible to analyze the other groups.

Therefore, changes in the mood activations can be found through profiles, preferences, characteristics and experiences. There is a difference between the profile
of people and it stands out that a more positive activation (engagement, enjoying
learning, participating) interferes in the BRUMS subscale, as well as how much the
person consumes.
Figure 2 shows the mood comparisons by group of respondents, by means of the
median, in which it is possible to perceive that a production engineering student has
the worst BRUMS-Negative activation scenario, however, students in general, have a
high activation of ‘Fatigue’. On the other hand, the ‘former students’ section is very
similar to the ‘professors’, differing only in that the professor is more ‘vigorous’. Thus,
changes in the activation of moods by means of profiles, preferences, characteristics,
and experiences can be verified. There is divergence between people’s profiles, and it
stands out that a more positive activation (engagement, like to learn, participate) interferes with the BRUMS subscales, as well as how much the person consumes.

4
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Mental
Confusion
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Fig.2 BRUMS moods condensed and analyzed by the median
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Seeking to understand the answers a little more, an open, optional question was
added, where the interviewees could explain if any of the moods stood out. There
were 23 comments from professors, 33 comments from alumni and 117 comments
from students.
For students, the subscale that most appeared was ‘fatigue’ and ‘tension’, followed by ‘confusion’. ‘Anger’ was the one that appeared the least. Some students
mentioned more than one mood, for example, “exhausted and anxious”, which refers to the subscales “fatigue” and “tension”, or “depressed and disoriented”, which
refers to ‘depression’ and ‘mental confusion’, respectively. A student even addressed
the topic when he mentioned that he had “fluctuations in feelings during the year.
But I’m fine. It was a difficult year”(D254). The term that came up the most was
‘anxious’, followed by ‘tired’, ‘worried’ and ‘exhausted’. The reasons for the responses
were varied, but generally related to the universe (such as deadlines and schedule)
and academic performance, expectations and family or professional pressure. The
main words by the students were ‘work’, ‘course’ and ‘me’, converging the three
pillars. An observation is that the test weeks were highlighted with a problem that
increases the negative feelings.
One of the comments is evident, which demonstrates the importance of understanding the mood state, when a student says “my heart cries after every class I
have, it is totally discouraging. And as I have no support from my family to go after
my dream, here I am, I’m taking this survey on a very depressing day for me, I don’t
even know how many times I asked God to die today or thoughts on killing myself.”
(D18). This was not the only one, the student D24 said “I even wanted to kill myself,
especially after low grades.” Another mentioned that he had a gastritis crisis: “The
tests are coming and the intensity in which I study is larger, I have already had
several gastritis attacks (emotional gastritis)” (D139). For alumni, ‘tension’ was the
most mentioned subscale. The most spoken terms were ‘anxious’, ‘worry’, ‘tired’ and
‘confused’. For professors, ‘vigor’, followed by fatigue, were the most mentioned subscales. A professor apologized when she said “I’m tired but excited. I believe it is a
common feeling when getting to the end of the semester” (P7). The reason for the
“confusion” and the “tension” were linked to the acquisition of the HEI by another
group” or due to the lack of values of the students. The most spoken words were
‘tiredness’, ‘worried’ and ‘disposition’.

5

Conclusion

In this research, the mood activation of ‘fatigue’ in students and ‘vigor’ moods in
professors were found. A moderate activation of ‘tension’ in production engineering
students and ‘vigor’ in students and alumni. The ‘anger’ mood wasn’t activated by
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any of the groups, as well as the ‘depression’ and ‘mental confusion’ moods in students, alumni and professors. Regarding stratification before the parameters surveyed, it was possible to notice that the time of exposure to the service, experience
with the competition and more participative people interfere in the mood scale. In
general, the professors and alumni moods converge, except for a greater activation
of ‘vigor’ for professors.
It is noteworthy that the moods, such as the ‘fatigue’ in students, refer to a state
of tiredness, with low energy, which can lead to exhaustion, or even initiate physiological and psychological problems. ‘Tension’ is a state of concern that can interfere with musculoskeletal tension. On the other hand, ‘vigor’ is the state of energy
and liveliness, with feelings of excitement. The mood state can interfere in several
spheres of the human being complex, as an example:
• State and mental health: happiness, sadness, tiredness, energy, irritation
• Social relationship: antipathy, isolation, difficulty in adapting
• Self-image: self-appreciation, depreciation, self-image
• Efficiency and productivity: attention, memory, concentration, energy,
exhaustion
• Physical: physical tiredness, sleep, musculoskeletal and psychomotor responses
It is possible to see that the scales are not dependent and that it is possible to
have ‘vigor’ and ‘fatigue’ activated within the same context. It should also be noted
that all subscales differed in some type of profile. The experience, both of age and
professional (since graduation) and academic (second degree), in general, improves
the BRUMS mood activations.
In the open responses, it was also detected that students are affected by the universe and academic performance and also by family or professional expectations/
pressure. professors, on the other hand, demonstrated issues such as the university
environment, the values and conduct of students and alumni through the labor
market. Alumni and students highlighted ‘anxious’, ‘tired’ and ‘worried’, while professors highlighted ‘tired’, ‘worried’, ‘mood’ and ‘energy’.
Finally, suicidal comments or referring to physiological problems in the face of
emotional stress were found, which confirms the importance of the user’s emotional study.

6 Final Considerations
Regarding the POMS method, it was possible to see in the literature approach that
there are several variations regarding its application, such as the one used in the
present work: BRUMS. The BRUMS methodology helps in the understanding of the
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human being in the emotional aspect. It is a methodology that evidences the perception of reality through mood subscales, which are: ‘tension’, ‘fatigue’, ‘depression’,
‘anger’, ‘mental confusion’ and ‘vigor’. The method used consisted of 24 unipolar
words, in a 5-point Likert rating. Therefore, results are obtained in a more precise
perception of the interviewees moods. The reduced self-report methodology had interesting and satisfactory results, with statistical validation, and also with a good
Cronbach’s alpha, which converges with a simple and effective measurement method for the emotional analysis of the user, as for the emotional design.
The method was applied in the universe of higher education with students, professors and former students of the undergraduate course. The tool made it possible
to analyze the interviewees from the dimensions perspective of these moods, which
can assist in an emotional parameter of analysis for higher education institutions.
These actions can promote well-being and eliminate negative moods, such as ‘fatigue’ and ‘tension’ itself. It is also evident that the use of the reduced scale online was
satisfactory and that adding the open question helped a lot in the deeper understanding of the reasons.
In this study, it is possible to conclude that the subscales of ‘fatigue’, ‘vigor’ and
‘tension’ are present in this academic universe and that moods interfere in the psychological and physiological part of those involved, deserving attention and analysis from
the user in this perspective. Understanding the user from an emotional perspective
can help in actions that are more convergent in the emotional relationship, within
the stimuli of subjective well-being, meaning and pleasure. Knowing that the emotional state interferes with cognition and learning, the subject gains more relevance.
From a design perspective, the BRUMS model can help find the moods of those
involved and thus be a tool to support managers in understanding emotional fluctuations and thus make their decisions more user-focused. As an example from the
academic world, knowing that students are feeling fatigued, they can see how to
minimize this state to increase academic performance.
This study had the application as a limitation only one single time in the year, in
the month of November. It is known that a mood is temporary and that higher education users have a long-term relationship with the service. For this reason, the tool
application at different times of the academic semester to analyze the fluctuations
in moods is left as a suggestion.
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Sound design in videogames:
The creation of The Last Star project
Henrique Candeias1, Flávio de Almeida2 [0000-0002-5228-8099]

Abstract. The exponential growth of the videogame industry in the last decade, has
promoted the appearance of digital games by naturally increasing the quality criteria inherent to them. Contributing to this greater quality is each videogame’s ability
to immerse through its narrative, graphics, gameplay and sound design, as well
as enhancing all of the aforementioned elements. This paper aims to study sound
design in the production and development of videogames, carried out through the
design and development of a videogame prototype since its initial concepts in order
to enhance its aesthetic and functional value. Knowing also that the hearing of the
human being is one of the senses that supports their perception of the environment
that surrounds them, the sound in videogames is a fundamental element for a socalled complete, immersive and interactive experience. Thus, the sound perception
of a sound by the player, inserted in the environment that surrounds him in the virtual world, constitutes a significant impact in terms of immersion in a videogame.
It is therefore up to the sound design to promote, enhance and intensify emotions,
help create believable environments and lead the player, in a natural way, through
the virtual world created. From the theoretical concepts presented in this paper, it
is possible to realize that sounds has various functions within videogames, influencing the mechanics, the sense of presence, the environment and the emotional
involvement of the player.
Keywords: Sound, Sound Design, Video games, Immersion, Game Development.
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Introduction

As human beings, we are good at interpreting the soundscape around us. When we
hear a sound, we can make relatively accurate judgments about the objects involved
in generating the sound, the materials from which they are made, the series of
events that caused the sound and the direction of the sound source in the environment around the listener, for example (Liljedahl, 2011).
Sound in videogames is equally important to guide us in the game itself, to know
what is happening in the virtual environment, and to act accordingly. Sound in
videogame production and development is often seen as playing a secondary role in
the development, being only envisioned and integrated at a late stage of the project.
And most of the time serving only to “populate the game with noise” and thus given
a merely decorative value when compared to other elements that make up a videogame, limiting all the potential qualities of it to achieve a greater immersion and
consequent satisfaction on the part of the player.
This paper is based on our Master’s dissertation project “Sound Design in videogames: The creation of The Last Star Project” in Design and development of Digital
Games at the University of Beira Interior, and aims to verify how the aesthetic and
functional characteristics of sound in the developed science-fiction first-person
shooter and survival horror videogame project called The Last Star3, could influence
the perception of the player’s immersion, making it more or less intense. From the
theoretical concepts presented in this paper, it is possible to realize that sounds
have varied functions within videogames, influencing the mechanics, the sense of
presence, the environment and the emotional involvement of the player. And so,
we pose the question of how can sound design be developed to adapt to the visual
experience and create the surrounding environments needed to enhance the user
experience and lead to a fuller immersion of the player
To create an immersive experience through sound, one must first clarify the meaning of the word “immersion”, within the context of videogames. Despite being a
very common term, multiple attempts to define it can be found. Thus, we will first
present the concepts which best identify the idea of immersion according to our
understanding.
In the field of videogames, the term “immersion” is often used by designers,
developers, players and critics to describe a good gaming experience (Brown and

3 The Last Star game prototype project, can be found at the following link: https://bit.ly/2SI5OmE for
download and experimentation.
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Cairns, 2004, p.1) or a feeling of being “in the game”, or of “presence”, where a person’s thoughts, attention and goals are completely focused around the game (Zhang
& Fu, 2015). A research conducted by Brown & Cairns (2004) in which included interviews with people who regularly play videogames, with the purpose of finding
out what immersion means to the player, describing how immersion is understood
by players when critically analyzing their favorite video games. These suggest that
levels of in-game realism and the inclusion of atmospheric noise, whether graphic,
narrative and/or sonic, make the game more immersive (Brown and Cairns). The
authors, however conclude that immersion is a process rather than a state. Brown
and Cairns (2004) perspective on an immersive experience is that it arises and is
defined as the extent to which a person’s cognitive and perceptual systems can be
tricked into believing that they are in a different environment beyond their physical
location, concluding that players become immersed over time and eventually, after
a certain period of time, cease to be (Brown & Cairns), thus identifying the existence
of several stages of involvement and barriers to be overcome, in order to achieve
immersion. Some barriers can be removed only by human activity, such as concentration, while others can only be removed by the game itself and its construction,
such as visuals, sound elements and the narrative.
In order to reach the first and lowest level of immersion described by the authors,
as Engagement, the player needs to invest time, effort and attention. Overcoming
barriers such as interests and controls of the game. At the second level, Engrossment,
the barrier is the game construction. Level of details visual effects, narrative and
interesting activities are attributes that contribute to a higher level of involvement.
In this stage, the emotional involvement with the game occurs. Reaching the third
level, Total Immersion, the full engagement happens. The players’ reports in this
section of the research mention a feeling of “being present” in the game. (Brown &
Cairns, p.3). The latter is described with the same elements as the game construction in the previous level, but more congruent and relevant to the diegetic universe.
Another definition of immersion in videogames is presented by Ermi & Mäyrä
(2005) in the form of SCI model. This model identifies three key dimensions of immersion that are related to several other key components that play a role in shaping
the gaming experience.
In their research on the experience of gameplay based on interviews with some
players, immersion is identified in three different typologies:
1. Sensory immersion, where the stimuli from the virtual world, such as powerful
sounds and visuals, easily overwhelm the stimuli coming from the real world,
resulting in a consistent and believable virtual world that engages the player’s
senses as if they were present in the virtual world.
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2. Challenge-bases immersion, which happens when the challenge posed by the
game and the skills, both physical and mental of the player are in balance. This
shares similarities with the flow theory by Mihaly Csikszentmihalyi (1990).
3. Imaginative immersion occurs when the player is absorbed by the virtual world
and its elements, whether of its stories or characters presented, in which he
identifies and experiences emotions.
Sander Huiberts (2010) addresses in his doctoral thesis “Captivating sound: The
role of audio for immersion in computer games” the role of audio for immersion
in videogames. To investigate how the players felt about immersion coming from
sound, a questionnaire was proposed. The answers obtained in Hubert’s’ survey
were classified according to three-dimensional model proposed by Ermi and Mäyrä
(2007). Although the model does not specifically address sound, we can consider that
is has a fundamental role for player immersion since it is an elemental part of most
games. Most of the players interviewed confirmed the positive influence of audio
in immersion. The respondents were able to describe specific cases in which audio
made the game more immersive, a fact that suggests that not only players recognize
the importance of sound during the game, but they can also consciously distinguish
its influence on the immersive experience (Huiberts, 2010).
The responses on the positive influence of sound on immersion, are divided into
five categories: (i) Moments when sound provides support for a change of pace in
the game, anticipates upcoming events or stimulates action-oriented tension, all of
which are linked to challenge-based immersion; (ii) Moments when sound creates
an atmosphere or setting, linked to a sensory immersion, as well as an imaginative immersion; (iii) Moments when sound intensifies the perception of the world
around the player, contributing to a feeling of presence in the game world, linked
to sensory immersion; (iv) Moments when sound induces or stimulates emotions
in the player, linked to imaginative immersion; (v) Moments when sound enhances
concentration or gives focus on the game’s “stealth mode”, linked to challenge-based
immersion.
The respondents also pointed out negative influences caused by sound (or the lack
of it) on immersion. The answers are more specific than those addressing the positive points of sound in immersion and were divided into eight categories: (i) Wrong
kind of music; (ii) Sounds unrealistic or unconvincing; (iii) Sounds not responsive
or too obvious in relation to gameplay; (iv) Voice acting problem; (v) Unpleasant or
“ugly” sounds; (vi) Repetitive or tedious songs and sounds; (vii) Lack of sound; (viii)
Sounds external to the game;
These responses in which the players mention experiencing negative effects
when the sounds played, escaped their expectations, had low quality or were poorly
implemented in the game.
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What we can conclude from these findings is that the enhancement of a sensory immersion can be hindered by sounds that diminish the players’ enjoyment of
or disrupt the sense of presence in the game world, because of its relation to the
diegetic universe. Where the sounds function is to give out information about the
surroundings of the player, enhancing both the player experience and the construction of the game world.
Challenged-based immersion can be impaired by sounds that disrupt the flow
and rhythm of the game. Where sound is connected to the interactivity of the activity of play itself, is used to provide feedback on the players’ actions and dictate the
pace of the game.
Imaginative immersion is hampered by sounds that hinder the player’s ability
to empathize with the game or the situation. In addition, the lack of sounds that
players expect in the game can also compromise immersion. Where the sounds’
function is to give out contextual meaning to the narrative events.
However, Huiberts also relates his elaborated questionnaire responses and the
immersion dimensions of the SCI-model to the IEZA model proposed by Huiberts and
van Tol (2008) in “IEZA: A framework For Game Audio”, which provides a better categorization regarding the function of sound within the game by defining the sound
events that are found in a videogame (see Fig. 1).

Fig.1 IEZA model. Source: Huiberts, S. (2010)

This model incorporates two conceptual axes, in which the first one is related to
the origin of sound in the virtual world, the diegesis, where it separates the diegetic
sounds, which it is possible to identify the sound sources, with non-diegetic, which
consists of the sound sources “outside” the fictional world of the game. The second
axis is related to interdependence, where it is separated by Activity, which refers to
actions, directly linked to the player, i.e. Activity and Setting, which relate sounds
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linked to the ambience or context of the game. The intersection of these axes, creates a plane in which each quadrant corresponds to the regions that name the IEZA
model:
• Interface – Consists of the sounds that belong to external sources of the virtual
world (non-diegetic) with the function of communicating actions or events in
the game, usually to communicate the state of parameters such as life, ammo
or score in a game.
• Effect – Refers to diegetic sounds, which may or may not be activated by
the game system, without the influence of the player, with the function of
communicating information about objects and events present in the game
world, such as sounds of the character controlled by the player (breathing,
clothes or steps), dialogues of another character, weapons or objects colliding.
• Zone – Also referring to diegetic sounds, even though they may not be visible
in the scenery, they are used to give out information about the environment of
the game, for example, the sound of the wind, city noise or other sounds that
compose the surrounding environment.
• Affect – It is formed by sounds, usually non-diegetic, that creates game
environment, such as music or other sounds outside the diegesis, to
communicate the affective climate (setting), used to add or enhance social,
cultural and emotional references. In many first-person games, especially
un games of the horror genre, music may perform the function of alerting to
danger, communicating the feeling of threat (Huiberts, 2010) and informing the
presence of an enemy for the player to prepare.
As for the functionality of sound from the IEZA model, it is understood that while
the sounds that communicate the activity, are mostly linked to improving the usability o the game, designated by Huiberts (2010, p.9) as “Optimisation”, the sounds
that communicate ambience, tend to deepen the game experience, giving meaning
to the events of the narrative world, offering pace of action and suggest an emotional content, is called “Dynamisation”.
Among the immersion concepts presented, the SCI model proposed by Ermi and
Mäyrä (2007), together with the research of Sander Huiberts (2010) and his IEZA model, form a conceptual basis on immersion and the use of sound adopted by this
research. Through the first, it is possible a clear approach on immersion in games,
which delimits specific categories to be investigated. The second, on the other hand,
highlights what types of sound are part of these categories. Moreover, to evaluate
the intensity of immersion perceived by players, the levels and barriers proposed
in the studies of Brown and Cairns (2004) are considered, as they address levels of
intensity for the immersive experience and how the sound aesthetics, present in our
project The Last Star, can influence the Player’s perception of immersion.
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However, it remains to be considered what the relationship between sound and
image is, since if a sound is heard without it being possible to see its origin, the
effects of meaning change. In horror, on which the project of this research focuses,
that which we see and do not know is precisely what can cause us the most fear,
which is a state arising from that which is to come and mobilizes the state of expectation and anxiety.

2

Sound and image

The ability of sound to influence the immersion in videogames is related to the image that accompanies it. Form this relationship between the images on screen and
the sounds of the speakers, audiovisual experiences are created, which in the case
of videogames, are also interactive and obey the players’ command. The way these
stimuli are perceived in an interactive audiovisual space helps to establish theoretically a multisensorial signification in favor of a better immersion of sound in a
virtual environment created in videogames.
In Chion’s (1994) approach to the relationship of image and sound in the context
of film studies, he describes the concept of an audiovisual contract, in which the
audience is fully immersed in the world of the film and sees the image and sound
as one, rather than as separate entities (Chion, 1994). Sound enriches the image
by providing a sonic information that stays in the audiences’ memories through
interpretation.
Chion talks us through how sound can be coincident with the image by identifying the concepts of syncresis, (a word from the conceptual fusion of “synchronization” and “synthesis” created by him), to define “the formation of an immediate and
necessary relationship between something that is seen and something that is heard”
(Chion, 1994, p.5), that is, essentially to describe when we can hear a sound that we
understand as synchronous with some kind of visual element, but which is not the
natural sound of that element. The sounds created by the Foley artist for videogames
and films are examples of synchrony. According to Collins (2013, p.20), “the merging
of sound and image leads to new meanings that may alter or add to the original
meanings of sound and image”.
However, Chion (1994) also highlights that information is still largely visual oriented, with sound being dependent on the image – in this way, sound can give the
image a different interpretation to that which the image shows alone, while the image can highlight certain parts of the film’s sonic space that may not be visible otherwise – Chion (1994) calls this added value in the relationship between sound and
image. In this way the sounds in videogames, contribute to a signification of objects
in the game environment; the understanding of space and the feeling of immersion;
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and the understanding of the narrative and its rhythm. Moreover, sounds also configure a communication feedback system between the player and the game. The
sound indicates to the player what is around him, indicates and marks the passage
of time of the game, gives clues about the shape and typology of the surroundings,
and, depending on its interaction, how the player can give responses to his actions.
In its comprehension process, the information contained in the sound is decoded
mainly from the socio-cultural experience of the player, but it can also emerge from
the experience itself, since some sound stimuli only exist in the universe of game
code and are apprehended and understood throughout the game.
Among the various sound situations described by Chion (1994), videogames use
acousmatic sounds to consolidate suspense. This situation occurs when the sound
is heard without a visual match on the screen, in which the listener will try to
query for information about the sound source. An acousmatic situation can also
be developed through two different scenarios. The first one being that the sound
may be first visualized and the acusmatized, since, if the sound source has been
visualized previously, an image may be associated “with more or less clarity in the
spectator’s mind, each time the sound is heard acousmatic” (Chion, 1994, p.72). In the
second case the opposite occurs, the sound being acousmatic to be then visualized.
“Maintaining suspense constitutes in itself a dramatic technique” in order to keep
the cause of sound secret, “a theatrical analogy for this treatment of sound might be
an announced or deferred entrance on stage” (Chion, 1994, p.72).

3

Project Development

3.1. Sound analysis on the horror genre in games
As part of the development of The Last Star project, a sound analysis was carried
out on games such as Dead Space (Visceral Games, 2008) and Alien: Isolation (The
creative Assembly, 2014), that served as inspiration both in aesthetics and in genre
and theme. Assuming these games in which revolves around shaping behavior in a
desired way, such as horror and stealth games. Having the players require to avoid
being detected by the game’s enemy AI can lead to tense and immersive moments,
which supported the intended goal of generating a greater attention to detail of
the games’ sound environment and consequently, augmented emotional responses coming from the players while playing. Thus, highlighting how the medium is
able to convey engaging sound design effectively to the audience in their immersive
environments.
Dead Space is a survival Horror game with a third-person visual perspective,
aboard a spaceship full of hideous creatures called necromorphs, once the ship’s

DIGICOM International Conference on Digital Design & Communication

133

crew. Its sound design is notably constituted through an abundance of incoherent
acousmatic sounds in the environment and, only a few musical notes during the
game, which together create a realistic and immersive setting that increases the
player’s anxiety and suspense.
The game uses a combination of timely and loud sounds, most notably in the
player’s interaction with the necromorphs, where whenever the player enters combat, the monsters scream loudly and perceptibly until they die, alerting the player to
the danger and, to the threat they pose to the player. At the same time non-diegetic
ambient sounds are used, such as steam, shocks of electric cables and some grotesque cluttered sounds, over the constant and deep noise of the spaceship’s engine
that echoes through the dark corridors where the protagonist is, especially, in quiet
moments, where nothing is happening at the moment, which sometimes force the
player to try to find the sound source in the diegesis, through an acoustical listening,
to get fear responses from the player.
This technique of creating ambiguity between diegetic and non-diegetic sound
sources, where on-screen sounds, serve to identify the sound source, off-screen,
for the warning to the threat and non-diegetic sounds to stimulate the presence of
the threat, are intended to keep the player constantly uneasy and cautious about
everything they hear (Roux-Girard, 2011) and thus more immersed in the experience.
In Alien: Isolation, also a survival horror game, but in first-person perspective, is
set in a space station threatened by an alien creature, hunting and killing any and
all survivors on board, where the player has to cross the entire space station in order
to escape, while trying to avoid the alien and other existing perils. Its sound design,
also develops a sense of ambiguity, via the player being absorbed in an acousmatic
listening, by the constant questioning, of what sound the are hearing, in order to
avoid being caught by the alien. Parker and Heerema (2008), discuss the possibility
of ambient sounds where it is not possible to visualize their source (acousmatic
sounds) instinctively producing fear in players, being seen by Grimshaw and Schott
(2007) as something useful in First-person shooters, or FPS games, where generally the player is the hunter or the prey. During most of the game, the only sounds
that are heard belong to the footsteps of the character faced by the player and the
acoustic reflections produced by the entire environment. At random moments in the
game, non-diegetic sound elements are added to increase tension in the gameplay,
such as metallic creaks or distant rumbling noises from the ship, as well as sounds
relative to the enemies. Byron Bullock (2014), one of the game’s sound designer stated that “it is in that stat, that any sound causes disquiet, especially when you hear
something moving”.
This phenomenon also observed in Dead Space (2008), in which long segments
of silence or minimal use of sound are generally used to create acoustic contrasts
to enhance the sounds with suspenseful characteristics, generating in the player an
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emotional response (Rees-Jones, 2018). In other words, high volume sounds are synchronized with the correspondence of a visual stimulus to impress the player with
the feeling of fear through an added value, which subsequently in calmer moments,
the use of strange and mysterious acousmatic sounds of low to medium volume,
become effective in creating restlessness to the player by the sonic association to the
visual stimulus previously encountered. For if the sound source cannot be seen, that
is, via acousmatic sounds, then synchrony cannot be achieved and the player cannot determine the relationship between what the player sees and what the player
hears, thus promoting the feeling of anxiety (Toprac and Abdel-Maguid, 2011).

3.2. Sound idealization
In its productive development of sound design, The Last Star went through three
phases of conceptual and creative process: pre-production, production and post-production. In the pre-production phase, the whole soundscape was idealized and all
sound elements necessary for the game were registered in its various typologies and
classifications of sounds. In this sense, the typical cinema organization composed of
three major categories: sound, dialogue/voice and music (Collins, 2008; Huiberts, van
Tol, 2008), proved useful to point out all the acoustic and technical characteristics
needed for The Last Star project. After enumerating and categorizing the necessary
sound elements, the creation of the sound design began. Whether there is a draft
script, temporary storyboards, concept art or a description of the game mechanics,
the general type of sound design and music for the game could be determined, in
terms of theme and genre that game falls into.
With all this, the most pressing topic was to identify what the role of sound
would be and how it would enhance the game in terms of gameplay and player immersion through its functionality and dynamics. By reading the script for the game,
an emotional map was drawn, defining the moments of tension and relaxation to
determine which parts of the game should be emphasized with the aid of sound,
what methods would be used to arouse emotions in the player or contribute to a
certain atmosphere, and whether it will be done through music, by sound design
or some particular correlation. The emotional map created (see Fig. 2) graphically
represents the evolution of tension associated with the scenes established in the
storyboard, which would trigger the different sound and music events that would
transit between them according to the non-linear narrative of the videogame.
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Fig.2 Emotional map developed

Ambient Sounds
The ambient sounds have a functional task of making the scene believable and continuous and supporting the narrative. These sounds not only give the sense of location and inform the place where the scene is taking place, but also add elements
to the scene in order to evoke emotions in the player, allowing the anticipation of
events or even suggest fake events, as Steve Kutay (2006) states that fear, anticipation and anxiety are easily evoked by a careful placement of ambient sounds in
the game, even though they might not be present in the scene, they can trigger the
perception of the player to more obvious sounds that alert the presence of danger in
his surroundings (see fig.3).
The impression of ambient sounds, was also observed prominently in the sound
analysis on horror games made in this paper and, as Whittington (2007) acknowledges, both science fiction and horror genres rely heavily on visual and sound effects to create atmosphere and meaning. As so, to compose the interior sound environment of the spaceship, where all the game action would take place, it was
necessary not only to reflect its size, character and the state of the sip’s engine in order to support the narrative by creating layers of wide and dark atmospheric sounds,
but also the use of superimposition of noises related to the enemies to create the
tension of imminent danger to the player, in order to achieve the desired immersion through acousmatic listening in the virtual environment, as discusses in the
previous sections.
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Fig.3 Screenshot of the Hallway scene as mentioned in the emotion map. A quiet moment
which not only reflects the dark ambience of the game and scene but also to evoke emotions
of fear, anticipation and anxiety

Music
Within all the elements that compose the soundscape of a game, music is the driving force that propels emotions, subdues the human psyche and sets the tone, in
the development of the narrative, whether subconsciously or consciously (Hayes,
2017). Music establishes a connection between the player and the game universe in
a sensory immersion that enhances the gameplay experience through its affective
properties.
Unlike a movie, music in videogames, cannot be composed in a linear fashion,
but rather in a way that adapts to the different states of the game it is associated
with, so as to set mood or establish a specific emotion through a certain type of music. In order for the music to be effective on engaging the player in the interactive
environment, the need arises to avoid excessive repetition of music cues so that
that it does not become tedious. The music must be able to accompany the changes
inherent to the unpredictability of the actions taken by the player and the dramatic
nuances of the adjacent narratives. For this, a dynamic based on constant variation
and the ability to change between different types of situations is adopted, so that the
player effectively feels a connection of the music to the scene and not just a random
connection of circumstance in the development of the narrative.
Thus, starting by inventorying all the constituent elements of the project (narrative, aesthetics and art, game mechanics and map of emotions) in order to define
the dynamic soundtrack and all its implications. It was determined alongside the
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composer4, which moments would contain music, how the sounds would transition
between each other, which parameters would alter the musical composition, to the
deliberation of the melody, the choice of instruments, the duration of the musical
tracks and the rhythm.
Theme 1: The main theme
Corresponds to the first piece of music that the player will encounter when he starts
the game, in the start menu, consequently, it aims to establish the emotional environment of the game. This was elaborated in order to establish a futuristic impression using orchestral instruments, in an attempt to reflect the hope and noble goal
of the crew aboard the ship.
Theme 2: Chase theme
This theme is intended to be a motivator and to provoke tension in the player. It
was elaborated in a way to be activated as soon as an enemy discovers the player. It
starts with a musical crescendo until the player manages to escape, or hide, ending
and returning again to the ambient sound. The score itself was composed in a way
to relate to the genre of the game, with electronic and futuristic style, reflecting an
uncomfortable and disturbing energy for the listener. It was sought to maintain an
accelerated rhythm that establishes the moment of action, but without ever reaching a musical climax. Also, it introduces eerie sound elements that reflect the unpleasant and dangerous position in which the player finds himself.
Theme 3: Battle Theme
The battle theme, intended to reflect the second part of the narrative, which begins
as soon as the player is in possession of a weapon (see Fig.4), completely changing
the player’s situation. Once powerless against the enemies, the player now becomes
the hunter and the music plays the role of encouraging the player to act through a
fast rhythm to increase adrenaline and heart rate, enhancing reflexes to help the
player have better performance in the game. This theme was created in a way to
contain three main parts, divided by piano, mezzo forte and fortissimo musical dynamics that transition between them, depending on the threat present in the place
where the player is.

4 The composition and creation of all the music for the project The Last Star was made by Telmo Mendes,
a student of Electronic Music and Music Production at the Superior School of Applied Arts of Castelo Branco.
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Fig.4 Screenshot of a Battle Scene

Voice/Dialogue
The human voice is an important tool when there is a need to convey clear and objective messages (Liljedahl, 2011, p.31) and can be used in multiple ways in the context of videogames, in order to promote immersion either by drawing the player’s
attention or making the videogame interface more present to the action, such as:
providing instructions during gameplay through speech that provides context about
the objectives of the game; getting feedback from the game in a natural way about
the player’s progress and distance from the objectives, without compromising game
participation, by means that help make the game interface less visible and intrusive to the player; and integration into the ambient soundscape in order to convey a
sense of human presence.
As such, in The Last Star project, the use of voice, came by way of narration, in the
form of “pre-recorded” messages directed to the protagonist, by the already deceased
captain of the ship, a character not physically present in the game, who would trigger these transmissions throughout the game, with the purpose of contextualizing
the narrative plot and clarifying both the objectives and some game mechanics.
Therefore, one of the most important aspects that was taken into consideration
before recording was the choice of the actor who would provide this human reference. As facial expressions of the character could not be seen, it was necessary that
the actor had not only a clear and audible voice, but also the expressive abilities to
interpret the character, in order to stimulate empathy and imaginative immersion
in the player. During the recording, it was essential to present a script with lines and
contextualization of the role of the captain of the ship in the game, through references allusive to the type of personality to be interpreted. However, it became equally
important to direct the actor, in order to emphasize the need for intelligibility of the
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lines, indicating appropriate posture for an efficient voice projection, as well attention to body and clothing noises so as not to interfere with the recordings. At the
editing level, to make it seem like radio communication, transmitted directly to the
character, effects were used, such as equalization to attenuate the lower frequencies,
and adding distortion for the communication effect, balancing through filters, so
that the voice did not lose its original character.

4

Conclusion

The present paper aimed to study the importance of sound design in videogame
development and how it can enhance the experience of gameplay and immersion of
players in that universe. With that in mind the process followed was translated into
the construction of a horror and survival game called The Last Star. For the realization of this project, the importance of conceptualizing sound during its pre-production made the sound design work much more efficiently than just populating the
game with generic sounds, like placing sound to match animations and filling the
environment with linear music for each area or level of the game. The search for
sound and music to enhance the game, from the aesthetic production to the functional process, in order to intensify emotions, build believable environments and
lead the player to progress in the game as naturally as possible, without breaking
the realism associated with the world created.
Regarding the scope of immersion, the sound construction was one of the elements that had the most impact on the immersion experience itself and, consequently, in the affections related to the horror genre, mainly in the scope of achieving feelings of fear and tension, that is, associated with the narrative and interactive
context of the game, in which it was determinant in relation to the emerging affections from the perception of a sound.
The exploration of the audiovisual relation of image and sound was one of the
elements sought not only to serve as a foundation for the creation of a meaning in
favor of a better understanding of the interaction that the player would have with
the sound stimuli emanated by the game, but mainly in establishing the best way
to create and manipulate a coherent sound design in the game world, in influencing
immersion through the generation of these affects in an audiovisual synchronization. Being possible to verify the that the diegetic and non-diegetic elements were
relevant for the creation of an immersive narrative through sound elements, it was
sought to understand that diegetic sounds are fundamental for the construction of
an immersive experience, due to the notion of feedback of the actions performed
by the player. Therefore, when the player gets an additional feedback of his actions,
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besides the visual one, there is greater credibility in those actions and, in turn, in
the virtual world.
With the purpose of achieving additional immersion for the horror survival genre, as analyzed in this paper, this depends heavily on acousmatic listening, where
after the introduction of diegetic grotesque and aggressive elements, through the
use of non-diegetic sounds in the environment, it is possible to see that non-diegetic
sounds also contribute in their role in creating more immersive worlds, by introducing emotions either of fear or tension to the player, also conferring credibility in the
surrounding virtual environment where the player is.

References
1.

Bullock, B. (2014). Alien: Isolation audio interview with Sam Cooper & Byron Bullock!. The sound
architect. https://www.thesoundarchitect.co.uk/interviews/alienisolation/, last accessed 2021/05/20.

2.

Brown, E. & Cairns, P. (2004). A grounded investigation of game immersion. Extended Abstracts of the
2004 Conference on Human Factors and Computing Systems – Chi ’04, pp.1297-1300

3.

Chion, M. (1994). Audio-Vision: Sound on Screen. New York, USA: Columbia University press.

4.

Collins, K. (2008). Game Sound: An introduction to the History, Theory and Practice of Video Game
Music and Sound. Cambridge, England: The MIT Press.

5.

Collins, K. (2013). Playing with Sound: A Theory of Interacting with Sound and Music in Video Games.
Cambridge, England: The MIT Press.

6.

Creative Assembly. (2014). Alien: Isolation (PC/Others) [Video game]. Sega.

7.

Csikszentmihalyi, M. (1990). Flow: The Psychology of Otimal Experience. New York, USA. Harper & Row.

8.

Grimshaw, M. Schott, G. (2007). Situating Gaming as a Sonic Experience: The acoustic ecology of FirstPerson Shooters. In proceedings of Situated Play (pp.474-481). Tokyo, japan: DIGRA.

9.

Ermi, L. Mäyrä, F. (2005) Fundamental Components of the Gameplay Experience: Analysing Immersion.
In Proceedings of the DiGRA conference Changing views: worlds In play DiGRA. Vancouver, Canada.

10. Hayes, A. (2017). The importance of music in video games – Developing a story with no words. https://
lwos.life/2017/12/28/importance-music-video-games/, last accessed 2021/05/20.
11.

Huiberts, S. Tol, R. van, (2008). IEZA: A Framework For Game Audio. https://www.gamasutra.com/view/
feature/3509/ieza_a_framework_for_game_audio.php, last accessed 2021/04/17.

12. Huiberts, S. (2010) Captivating sound: The role of audio for immersion in computer games. (Doctoral
Thesis, Utrecht School of Arts). https://www.researchgate.net/publication/255968332_Captivating_
Sound_the_Role_of_Audio_for_Immersion_in_Games, last accessed 2021/04/18
13. Liljedahl, M. (2011). Sound for Fantasy and Freedom. in Grimshaw, M. (Ed.). Game Sound Technology
and Player Interaction: Concepts and Developments (pp.22-43), Hershey, New York: Information Science
Reference.
14. Parker, J. R. Heerema, J. (2008). Audio Interaction in Computer Mediated games. International Journal
of Computer Games Technology. Calgary, Canada.
15. Rees-Jones, J. D. (2018). The Impact of Multichannel Game Audio on The Quality of Player Experience
and In-game Performance (PhD thesis, University of York). http://etheses.whiterose.ac.uk/23687/14/
Thesis.pdf, last accessed 2021/03/21

DIGICOM International Conference on Digital Design & Communication

141

16. Roux-Girard, G. (2011). Listening to Fear: A Study of Sound in Horror Computer Games. in Grimshaw,
M. (Ed.). Game Sound Technology and Player Interaction: Concepts and Developments (pp.192-212),
Hershey, New York: Information Science Reference, 2011
17. Kutai, S. (2006). Bigger Than Big: The Game Audio Explosion: A Guide to Great Game Sound, gamedev.
net, http://archive.gamedev.net/archive/reference/articles/article2317.html, last accessed 2021/04/22
18. Toprac, P. e Abdel-Meguid, A. (2011). Causing Fear, Suspense, and Anxiety Using Sound Design in
Computer Games. in Grimshaw, M. (Ed.). Game Sound Technology and Player Interaction: Concepts
and Developments (pp.176-191), Hershey, New York: Information Science Reference, 2011
19. Visceral Games. (2008) Dead Space (PC/Others) [Video game]. Electronic Arts.
20. Whittington, W. (2007). Sound Design & Science Fiction. 1ª ed. Austin, Texas, United States of America:
University of Texas Press
21. Zhang, F. e Fu, X. (2015) ‘The Influence of Background Music of Video Games on Immersion, Journal of
Psychology & Psychotherapy. OMICS Publishing Group

DIGICOM International Conference on Digital Design & Communication

143

Portuguese Film Poster: creation and
dissemination of a new visual archive
Igor Ramos1 [0000-0002-0589-6876], Helena Barbosa2 [0000-0002-8151-5959]

Abstract. The following paper aims to present the process behind the creation of a
visual archive dedicated to gather and promote posters that are considered important
in the context of Portuguese cinema, due to their graphic quality and historical relevance. This visual archive, titled Cartaz de Cinema Português (Portuguese Film Poster)
is a public resource made available as a complement to the doctoral thesis that documents the history of the Portuguese film poster between 1896 (date of the first public
screening in Portugal) until the present day, following a design point of view.
It is planned and designed to present the posters to the public with a fresh perspective, through the website and pages on social media, while also gathering other
graphic materials adjacent to the posters and offering a critical analysis and all the
available information. Making the posters available through a digital platform is a
way to fight the reclusion and oblivion that affects this artifact once its public ‘life
cycle’ is over, when films leave the cinemas. In order to better understand these artifacts and access new information and stories about the creative process and fluxes
between cinema and graphic design in Portugal, a series of interviews were also
conducted with graphic designers.
The paper explains in detail the different steps taken in order to make this archive a reality, from planning, branding and creating to the website, to filming, editing and publication of the interviews, highlighting the importance of an empirical
approach and the need to make the investigation available and of interest for a
wider audience, outside the academic world.
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Introduction
“The objectivity of scientific knowledge is a myth, Orlando. What the historian reports
when he writes the history is his own dream.” [1]
– A line spoken by the character Cristovão (played by Rui Mendes) to his thesis advisor in the 1994 Portuguese film Paraíso Perdido, directed by Alberto Seixas Santos.

This article aims to present the process of idealizing, designing and promoting
an on-line visual archive dedicated to Portuguese film posters and all the stories
related to the design of this artifact. The visual archive – named Cartaz de Cinema
Português (Portuguese Film Poster), and accessible at cartazdecinemaportugues.pt –
was created as a response to a gap that existed in regards to an historical and critical
reflection about the role of the film poster as a material witness to the history of
Portuguese cinema and graphic design, and also its value as an artifact designed to
promote Portuguese films and cinematic culture.
This visual archive is the most visible outcome of an ongoing academic investigation that is being conducted in the scope of a doctoral thesis in Design, and was
thought out as a strategy to make the investigation known and accessible to a larger
audience by gathering the posters, presenting them with a curatorship criteria focused on the quality of their design, while simultaneously promoting the work of
designers and illustrators involved in their creation.
The paper is organized in four parts: first Introduction, where it is outlined the
subject matter of the article, its structure and contents; then Development, which
further presents the academic context, motivations and methodologies inherent to
the idealization of the visual archive, followed by its design in terms of branding
and structure, and also how the interviews with designers were conducted and edited. The third part, Implementation and Dissemination, accounts for the release of
the project, the impact and reach it has achieved so far within the Portuguese press
and social media, and also the plans and expectations for its continuation in the
foreseeable future. Finally, the Conclusion presents an overall reflection about the
work that has been conducted so far.

2

Development

2.1. Context, Objectives and Methodology
The project of a visual archive dedicated to digitally gather, preserve and analyze
Portuguese film posters was planned almost since the inception of this investigation. The state of the art revealed that there was a clear gap in terms of the study
of this artifact, which had been mostly ignored during the entire 20th century by
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researchers and historians from fields of Portuguese cinema and Portuguese graphic design alike. Only in the last decade-and-a-half were conducted the first investigations and extensive writings about Portuguese film posters: these were all done
by design students who chose this topic as the research subject for their Masters
dissertations, although all of them were focused on very specific subthemes [2] and
didn’t offer and overview and in-depth study on how Portuguese film posters had
changed since the first public screenings took place in Portugal, in 1896, until the
present day, from a design point of view.
It was then possible to enunciate the main goal of the investigation: to map out
and tell a possible history of the Portuguese film poster that used the visual rhetoric of film posters as a starting point to a broader discussion about the everlasting
relationship between cinema and the graphic arts; how these artifacts, explicitly or
implicitly, reflected the evolution of the country throughout the 20th and 21st century, and, to a certain point, documented the social, political, economic, cultural and
artistic shifts that occurred in Portugal, the European continent and around the
world. The knowledge that emerged as a response to this challenge is expressed in
the thesis document whose writing is almost finalized and is currently undergoing
final pagination on Indesign [3].
However, it was clear that this document, while being of interest for those invested in fields such as cinema, graphic design, art, visual culture and studies,
would be very extensive and dense for a wider audience. There was always a desire
to celebrate the posters by reintroducing them to filmgoers and cinephiles in the
public sphere. Printed film posters have a short life cycle: usually they are seen for
as long as the film is screening in cinemas and then they are disposed of or archived
by cultural institutions (such as libraries and cinematheques), film companies, collectors and enthusiasts. Digital posters are essentially seen and shared in the weeks
leading up and during the film run in cinemas and afterwards disappear from the
newsfeeds and timelines of the pages and websites; but they continue to exist online, scattered throughout the websites of production, distribution and exhibition
companies, portfolios of the designers and other sites. Bringing together the posters
from all these physical and virtual spaces into one single space and looking at them
with a designer’s perspective could be a way to give them a new life, present them
to new audiences and, hopefully, instigate the desire to (re)watch the films and discover more about the designers.
Another aspect that this visual archive hopes to achieve is the identification and
recognition of the authorship of the posters and subsequent valorization of the work
done by designers and illustrators. The authorship of the posters is often missing
whenever they are exhibited, printed or shared online. This happens mainly for two
reasons: the poster might not be signed by the designer, or his/her signature might
be too small and only seen and readable at close distance, by looking at a printed
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version or a digital image/scan with very high resolution. Most of the production,
distribution and exhibition companies also neglect to identify the author of the posters when they are shared online; and since the designer is not usually credited in
the billing block of the poster or in the opening/closing titles of the film, it makes it
harder to discover his/her identity – commonly it is necessary to leave a comment,
send an email or do phone calls to get access to this information.
It is also believed that the experience of seeing the posters digitally, while not
replacing the experience of seeing them physically, could be a possible alternative. Seeing the majority of the posters can be difficult since there isn’t any museum or public space where they are permanently showcased. The largest collection
of Portuguese film posters belongs to Cinemateca Portuguesa – Museu do Cinema
(Portuguese Cinematheque), and they are stored at ANIM – Arquivo Nacional das
Imagens em Movimento (National Archive of Moving Images), in a private estate
located thirty minutes outside Lisbon. People can visit ANIM and see the posters but
have to make a special request to the Cinemateca and wait for approval. Once there,
the organization and storage of the posters in drawers also makes it difficult for
someone to consult just Portuguese posters (unless you have a specific poster or posters in mind), as they are mixed with other posters and not organized by country of
origin. Furthermore, only just as recently as 2016 was organized the first ever exhibition dedicated to showcase Portuguese film posters, due to a collaboration between
the Cinemateca and the Academia Portuguesa de Cinema (Portuguese Film Academy).
The following year, Instituto Português de Cinema e Audiovisual (Portuguese Institute
of Cinema and Audiovisual) also organized an outdoor exhibition of posters in its
head office, in Quinta das Conchas, Lisbon. But these were ephemeral initiatives and
once finalized, the posters had to be returned to the archives.
Overall, it made sense to fight the oblivion that awaits most posters and select
some of them to be featured in a visual archive that could be easily accessed and
shared by anyone, anywhere and anytime, and that celebrated the work being done
by those professionals involved in their creation. And complement this visual archive with audiovisual contents that could add another layer of knowledge and interest to the project, specifically interviews with the designers and possibly other
professionals that are relevant within this field.
The methodologic approach wasn’t as ‘scientific’ as it was empirical and pragmatic: it was necessary to create the visual archive and, week by week, select a
new poster to be featured and prepare the images and texts that would accompany
it. There wasn’t a specific website or visual archive that served as a reference, but
there was an underlying knowledge of several websites that are visual archives/
repositories of film posters [4], and so it was important that, like in these websites,
the new archive would allow visitors to navigate according to filters such as decade,
designer, director and actors. The criteria for selecting the posters results from the
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ponderation and calibration of three main factors. First is the graphic language of
the poster and how it relates back to the film: if the poster is visually arresting and
interesting and if watching the film and seeing the poster allows to easily pinpoint
the visual references and creative approach that the designer took and write about
them. Second is the amount of graphic materials that exist around that poster, as
more materials make for more complete and interesting posts, where it is possible
to see the role that the poster played beyond its own existence and support/format.
Another aspect is the identification of the author: so far only posters by known designers have been featured, which doesn’t mean that posters by unknown authors/
designers will not be included in the near future as well.
While the thesis document follows a more rigorous approach, the process of creating this visual archive and all its contents was much more empirical, intuitive
and marked by progressive advances and some setbacks from the moment it was
planned to its release and until the present day. This process will be explained in
more detail in two key moments: designing the website and conducting the interviews with designers.

2.2. Branding and Designing the website
The website was created using the platform Wordpress, and the theme Uncode,
which was then customized and planned out with the help of a web developer. It
was important to choose a responsive theme that would easily adapt to devices
and screen sizes and resolutions, from smartphones to tablets, laptops and desktop
computers.

Fig.1 Homepage of the website on a smartphone.
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Fig.2 Homepage of the website on a laptop.

It follows a very basic and intuitive layout and structure. The landing page consists on a grid or list featuring all entries so far: the user doesn’t immediately see
the poster, but instead an image (frame), which represents the film. Once the user
clicks on the image, he is directed to the page that features the poster and all the
available information about it. This information is organized in two parts. The first
part is more textual, almost like a catalogue entry, with several fields that lay out
all that is possible to know from the observation of the poster itself: film title, director’s name, designer’s name, whether the poster is signed or not and if so how
the designer signed it, date, printer, printing run, dimensions, source of the image,
actors featured on the poster and entry number. Additionally, it is also provided a
small synopsis of each film and a written commentary containing an analysis of
the poster from a design point of view, where key elements such as imagery, typography and layout are interpreted based on the visualization of the film and its story.
So far, the majority of these texts have been retrieved and adapted from the thesis
document, but some of them have also been written specifically for the website [5].
The second part is more visual, and consists of all the graphic materials that were
found and that are related to the film and its poster: from lobby cards, to the covers
of soundtracks and books, newspaper and magazine ads, archive photographs of the
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posters being displayed in public spaces or featuring the directors or actors holding
the posters or standing next to them, printing processes, VHS/DVD/Blu-ray covers,
international posters of the same film, opening/closing titles… basically everything
that constitutes what can be considered a ‘graphic ecology’ (or ecosystem) of the
poster, since the design of most of these elements follows or is influenced to a point
by its design. Sometimes, the work consists of simply gathering in one place images
of these artifacts that are scattered all over the world wide web, while other times
it was possible to reach out to directors and designers who kindly provided new and
previously unseen materials from their personal archives. The goal in each case/
entry is for the user to know more about the film, the poster and the connection
established between the two through graphic design.

Fig.3 Os Abismos da Meia-Noite: page showcasing the poster, soundtrack front and backcover
and newspaper ad, and column with information and poster analysis.

On the navigation bar of the website, each topic follows a specific function: Início
(Home) takes the user back to the homepage; Sobre (About) presents the project and
its mission in a short paragraph and a small biographic note of the author; Cartazes
(Posters) allows the user to see the entries/posters organized by decade, by director,
by graphic designer or by actor/actress featured on the poster; Histórias (Stories)
showcases the interviews with the designers – which will be presented shortly;
Saber mais (Know more) provides a list of all the online references that have featured the project as well as articles, academic publications, initiatives and resources
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that revolve around the topic of Portuguese film posters; finally, Contactos (Contacts)
allows the user to get in touch with the project and discover its pages on social media platforms (Facebook, Instagram and Twitter).
It was considered important to create a visual identity for the project that could
be used not only in the website, but also across the social media platforms, in order
to give consistency to how things were going to be designed and communicated. For
graphic and personal reasons, it was decided to borrow a very friendly and charismatic illustration from a film poster designed by Judite Cília for the film O Princípe
com Orelhas de Burro (The Prince with Donkey Ears), directed by António Macedo in
1977/78 [6]. It features the small prince, smiling with his eyeglasses and donkey ears,
wearing a blue cloak and standing in top of a red circle. Different colors were tried
out for the background circle, but a light green was ultimately chosen since green
and red are more typically associated with the Portuguese flag and heritage. This
prince was then used in the homepage of the website and as the profile picture on
the three social media pages. Another significant aspect had to do with typography
and fonts used: for the navigation bar and titles on the website an open source
Google font called Poppins was chosen as primary font, while PT Serif was used as
a secondary font for the text blocks and subtitles. Like the responsive theme and
layout, it was important to use fonts that were free and available on all browsers, to
guarantee that maximum visual consistency and stability of the website. The font
Poppins was also used in the digital posters and posts promoting the website upon
its release and the subsequent interviews with the designers, and in the opening
and closing titles of these interviews, which will now be explained in deeper detail.

Fig.4 Poster for the feature film O Príncipe
com Orelhas de Burro, designed by Judite Cília
(1980).

Fig.5 Graphic element retrieved from the
poster and used as image of the project
Cartaz de Cinema Português.
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2.3. Interviews with designers
One of the most important aspects of the visual archive are the interviews/conversations with the designers of the posters: throughout the investigation there was a
constant effort to reach out to them as a key source for information. Their testimonies, written or spoken, in casual conversations or camera-recorded, provided a fundamental understanding of the articulation, and sometimes lack thereof, between
cinema and graphic design in Portugal. Some of the broader topics that these interviews sought out to explore and answer concerned how the entire process of designing a poster for a film occurs and how it has changed during the last decades due
to the evolution of design and printing technologies and also due to the personal/
professional backgrounds of each designer, their creative processes and work methods; the transfiguration of the visual and cinematographic landscapes in Portuguese
culture and overseas and its impact in the creation of posters; the different supports
to which the poster has to be adapted, and how they have changed accordingly with
the new dynamics of visual communication amongst printed and digital supports;
and how is the dynamic between designers and directors, producers and distributors during the process of designing the poster and promoting the films to audiences.
The criteria for choosing the designers whose interviews should be recorded had
to do essentially with the relevance and consistency of their poster production and
graphic language: it made sense to prioritize designers that had created a significant
number of posters for Portuguese feature films, short films and festivals, since it
was believed that they could provide a better understanding of the topics highlighted
above, rather than someone who had just done one or two film posters and was not
directly involved with Portuguese cinema on a regular basis. It was also important to
privilege designers from different generations that could offer different perspectives
on how everything related with cinema, graphic design and film posters had changed
over time. Some of the interviewed had more prolific careers during the last two or
three decades of the 20th century, while others are more contemporary and have been
working in the field since the mid-to-late 2000s until the present day. Another factor
taken in consideration was gender: a lot of the design history publications and initiatives in Portugal have favored the perspectives and careers of male graphic designers,
and this project also tried to have a more equalitarian approach justified by the fact
that the research had revealed several women designers that played significant roles
in graphic design for cinema, such as Judite Cília, from the mid-1970s to the mid1990s, and more recently Ana Teresa Ascensão and Catarina Sampaio.
Soon it became clear that it was essential to preserve these testimonies and
make them available to a larger audience of design and film enthusiasts instead
of being used only as a resource for writing the thesis document. The initial idea
was to create a sixty to ninety minutes documentary combining all the interviews.
The first two interviews, with designers Ana Teresa Ascensão [7] and José Brandão
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[8], were only done with audio recording, with the expectation that later it would be
possible to do a full video interview as well. Some logistic and scheduling conflicts
proved that it made more sense to directly do video interviews, instead of doing a
more ‘exploratory’ audio interview first and then an ‘official’ video interview.
Designer Catarina Sampaio [9] was the subject of the first video interview: she
answered a long list of answers related with the topics that were previously listed,
but it was easy to understand that the format of an traditional interview, with the
constant question-answer dynamic, was preventing her from developing a more
continuous line of thought and verbal discourse and turning the interview into a
very constricted and fragmented video that would later be very hard to edit. It was
decided to temporary put the interviews on hold and to rethink their format and the
methods that were being followed, while advancing with the writing of the thesis.
When the new interviews were being planned out, during the summer of 2020, it
was decided to re-invite the three designers that had already been interviewed and
had all proven to be very accessible and cooperative with the project. Since each contribute and conversation was considered highly relevant and interesting, instead of
editing down the interviews to create a documentary, they would instead become
single episodes, running from thirty to sixty minutes each. Additionally, a fourth
interview was conducted with graphic designer and film director João Botelho
[10], while a fifth one was planned with graphic design studio Ilhas (‘Islands’ in
Portuguese), formed by Margarida Rêgo and Catarina Vasconcelos, who is also a film
director. Due to Margarida’s pregnancy followed by the second lockdown in the first
months of 2021, the interview with Ilhas had to be delayed and is expected to take
place next October, thus concluding the first season of Histórias do Cartaz de Cinema
Português (Histories of the Portuguese Film Poster), consisting of five episodes.

Fig.6 nterviews with the designers: Ana Teresa Ascensão, Catarina Sampaio,
João Botelho and José Brandão (2020).
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The format of the interviews was also changed to allow a better discourse flow
from the interviewees: following one or two opening questions concerning their academic and professional backgrounds and how they started working for Portuguese
cinema, each designer would hold in their hands A4 reproductions of several of their
film posters. Designers would talk about everything they could remember about
each poster/project, evoking memories about the film, the creative process, the final
design of the poster and other graphic materials, and basically going wherever their
memories would take them at the moment of the interview. Closing questions and
remarks would address topics such as their main references and favorite posters/
works by other designers and artists. This new approach proved much more successful and adequate during the new interview with Ana Teresa Ascensão and was
again adopted with Catarina Sampaio, João Botelho and José Brandão and will be
maintained for future interviews with other designers.
Three of the four interviews were shot at the reading room of the Cinemateca
Portuguesa – the interview with José Brandão took place at his own design studio,
the B2 Design office – with the technical help of Mafalda Relvas, who took care of the
image and sound settings and also edited the interviews according to the guidelines
provided to her. In post-production, the posters and all other relevant images are inserted in the interviews, creating a visual synchronicity with the spoken dialogue,
along with opening and closing titles, associating each designer with a specific image
retrieved from one of their posters, that is also featured in digital posts announcing
the release of each new episode. These episodes are then uploaded to Youtube, where
they are hosted, and embedded in the website as well, under the header Histórias
(Histories), accompanied by a short biographic note provided by each designer.

Fig.7 Poster designed to promote the first
interview, with designer Ana Teresa
Ascensão (February 2021).

Fig.8 Poster for the short film A Cidade e o Sol,
designed by Ana Teresa Ascensão (2012).

154

Portugal 2021

Fig.9 Poster designed to promote de second
interview, with designer Catarina Sampaio
(May 2021).

3

Fig.10 International poster for the feature
film Mosquito, designed by Catarina
Sampaio (2020).

Implementation and Dissemination

3.1. Website launch and dissemination of the project
Work on the website begun on September 2020, around the same time that the first
interview was done at the Cinemateca reading room with Ana Teresa Ascensão.
Once the website was completed in a satisfactory way it was released on December
12th 2020, already with six posters included on its homepage. Since then, a new poster
has been added every week. On that same day, the pages on Facebook, Instagram
and Twitter were also launched, all easy to find at the handle @cartazcinemapt.
Posts on the Facebook and Twitter pages consist simply of an image of the poster,
with a caption that identifies the film title, director, year, designer and a link to the
respective website entry were all the information is displayed. On Instagram each
poster/film fills a line of the feed (three posts): the first post is the same frame of
the film used in the website’s homepage, the second post is an image of the poster
against a white background, and the third post is a slide of images that feature the
same graphic materials/applications related with the poster which are present in
the website. This dynamic creates a more organized feed and visual dynamics between the three posts that sometimes allow to immediately understand where the
image used in the poster comes from in the film, or why a certain color palette or
typography was used. Additionally, an Instagram story is created whenever a new
poster is published.
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Fig.12 Instagram feed on a smartphone.

The number of followers on social media platforms has been growing slowly but
steadily: so far 324 liked the page on Facebook and 518 follow it on Instagram; the
goal is for those numbers to continue to increase as more people discover the project.
Of course there’s an understanding that Portuguese film posters are a very specific
topic of interest and so there’s no grand ambitions in regards to developing a large
audience of followers, but it is believed that there’s potential for creating a small digital community around this theme, to receive contributions (images, stories) from
these members and create a bigger awareness towards the creative, cultural and
financial value of the posters and the visual identities designed for Portuguese films.
There are currently nineteen posters on the website, with a new one being added
every week. The first interview, with designer Ana Teresa Ascensão, was made available on Youtube on Februrary 25th 2021. This was seen as a relevant moment to write
a small article for the website of University of Aveiro to officially introduce the project
to the academic community. The news division of the university took a particular
interest in the project and decided to send a press release, which then led to several
articles and references published in regional and national media outlets, such as SIC
Notícias, Público P3, SAPO, Briefing, JornalismoPortoNet, Cinema Sétima Arte, and audio interviews for radio programs Isto Faz-se por Cá (radio RDP) and Peças Culturais
(radio Antena 1), among others, giving some exposure to the project and contributing
to a transfer of knowledge that is expected to continue to happen in the future.
The second interview, with designer Catarina Sampaio, was uploaded on May
14th. Editing is almost complete on the next two interviews, with João Botelho and
José Brandão, and hopefully in October it will be possible to do the final interview of
this first season, with Ilhas studio, as previously mentioned.
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3.2. Looking ahead
The main goal for the project is too expand the visual archive by continuing to add
new posters and graphic materials on a regular basis but also to work on a second
season of episodes/interviews with a new group of designers with whom conversations and exchanges of information have been established during this investigation and whose posters and graphic work rightfully deserve to be showcased in
the scope of this project. Some of these designers, while willing to participate, have
expressed reservations towards appearing on a video interview, so new approaches
might have to be explored, such as doing only audio recordings to create some sort
of a visual podcast.
Although priority is being given to designers, eventually, it would also be interesting to interview other personalities who could speak about the importance
of film posters and graphic design for Portuguese films and cinema, such as film
directors, actors/actresses, producers, distributors and exhibitors, film historians
and film critics.
Because of the pandemic situation it has not yet been possible to do an official
event that marked the release of this project. However, as the situation seems to
be improving, there’s the expectation to organize an open event with the support
of Cinemateca Portuguesa and Academia Portuguesa de Cinema and invite the first
group of designers interviewed and other personalities from the areas of design and
cinema for an open talk and sharing of experiences with an audience in attendance.
This might be a way of continuing to give some exposure to the visual archive and
the project and hopefully discover new stories about the Portuguese film poster and
inspire other people to expand an add new contributes to this investigation or to
develop similar projects, seeking for synergies between graphic design and other
artistic areas in Portugal, such as theatre, music or dance, for instance.

4

Conclusion

This paper sought to account for the process of creating a visual archive dedicated to
Portuguese film posters as a way to promote and celebrate this artifact and the work
of designers and illustrators that work in the field of Portuguese cinema and also to
make the investigation that is at the basis of the project more accessible to a wider
audience, outside the academic world.
This originated a website that serves as visual archive/repository where each
poster is displayed along with other graphic materials that are intrinsically related
to it, and written information that allows the visitor to better understand the poster
and its relationship with the film being advertised. Another side of this project are
the interviews with graphic designers, which provide a unique and unprecedented
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access to the stories behind the design of the posters and the dynamics of designing
these artifacts and other graphic materials for cinema throughout the last five decades. The articulation between the website and its social media pages, along with
some media coverage from the press, has given the project some exposure and it is
expected that it continues to grow in a sustained way, as new posters and interviews
are added to the platform. Special care was also given to the design and branding
of the visual archive, essentially by adopting a responsive theme, creating a simple
structure and layout, choosing open access fonts and combining them with an emblematic illustration and color scheme, as a way to create a visual identity that is
cohesive across the website and social media platforms.
The entire process followed a very empirical and symbiotic approach since its
development occurred as the investigation was being carried out and the thesis document was being written, allowing for this more public side of the investigation
to give a direct response to its possible limitations or shortcomings in regards to
the visibility of the project and knowledge transfer. This project does not intend
to reclaim the title of a case study or provide rigorous methodology guidelines, but
instead hopes to demonstrate the importance of thinking about ways in which a
complex and dense investigation can be communicated to a larger audience and
bring more visibility to its research topic.
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AURA: a Meditation App’s Design Workflow
Carolina Correia1

Abstract. Meditation techniques are gaining popularity, helping not only to relax
and reduce stress, but also increasing brain performance and capacity. Currently,
there are several digital solutions designed to help users learn and develop meditation techniques and the mindfulness meditation application’s market is growing
at an exponential level worldwide. With the Covid-19 pandemic and changes in the
population’s lifestyle, the debate about mental health and psychological well-being
has become even more relevant. The high level of global uncertainty, stress and
anxiety, linked to the spread of the pandemic, served as a catalyst for the increase
in mindfulness app downloads. It is important to understand how digital media can
be an ally in the development of mindfulness and meditation techniques, in order to
help combat anxiety and improve the user’s psychological well-being. AURA tries to
fill a gap in the Portuguese meditation and mindfulness app’s market. The app was
developed following a user centered design approach, from user research, personas
and scenarios, to wireframes and flows, and user testing. It makes use of some
gamification strategies that motivate the user and two different interfaces, a day
and night mode that are also designed to improve the experience of the user. The
work process and the design of the app tries to solve the problems and frustrations
of the target user, and provide the most appealing and satisfying experience possible.
Keywords: Meditation, UX/UI Design, Usability.

1

Introduction

The meditation, mindfulness and mental well-being app market is an ongoing
growing market. Meditation is not only a good way to reduce levels of psychological
stress, but also helpful for overall well-being [1]. Meditation can also improve sleep
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and the sleep schedule of people with insomnia [2], decrease blood pressure [3], and
help with addiction [4].
The North American mindfulness meditation application market is the largest
but the trend is developing worldwide, “with self-care blooming as the latest health
and wellness trend, meditation apps are gaining their due and entering the most
searched and most downloaded lists of applications” [5]. There are currently around
2,000 apps that specialize in the topic. Together, they total more than 100 million
downloads, and the number continues to grow. In 2019 alone, 52 million downloads
of similar apps were made. The high level of global uncertainty, stress and anxiety,
linked to the spread of the Covid-19 pandemic, served as a catalyst for the increase
in mindfulness app downloads. In the week of March 29, 2020, theme-related app
downloads hit a record 750,000 downloads from the App Store, a 25% increase from
the previous month. With the pandemic the debate about mental health and psychological well-being has become even more important. In 2020, 49.2% of Portuguese
people felt a moderate to severe, psychological impact and reported moderate to
severe symptoms of depression, anxiety, and stress [6]. In April 2020, the National
Health Service, in partnership with the Fundação Calouste Gulbenkian and the Ordem
dos Psicólogos Portugueses, launched a psychological support line with the objective
of responding to situations of anxiety, anguish and fear arising from the period of
confinement, and reinforce the population’s sense of security. However, there is still
a high percentage of people who report not having easy access to psychological and
emotional support lines, or to in person resources [7]. It is important to continue to
invest in the dimension of health care and psychological well-being, particularly
at a time when the mental health of the population is more fragile. Taking into account the growth of the mindfulness market and the investigations that defend its
benefits to combat these mental health problems, this proposal arises from a need
identified in the Portuguese market for meditation and mindfulness applications,
taking into account that there is a lack of platforms related to the theme developed
in Portuguese (PT) and designed for the Portuguese context and users.

2

State of the Art

The main objective of this research is to understand how digital media can be an
ally in the development of mindfulness and meditation techniques, in order to
help combat anxiety and improve the user’s mental well-being. It seeks to develop
a mindfulness platform, inserted in the Portuguese context, that responds to the
user’s needs. In this sense, it is necessary to understand what those needs are and
identify which are the techniques that should be included in the platform. It is necessary to analyse the digital mindfulness market worldwide, through the analysis
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of case studies from other platforms with similar proposals, which may be relevant
for a better understanding of the topic. Finally, it is important to understand how
design can be a tool, and how it can be relevant as a mental health maintenance instrument and help the development and growth of the user meditation knowledge.
Currently, the search for digital solutions that allow the user to develop meditation
and mindfulness techniques is increasingly common. Digital meditation platforms
have been shown to help decrease anxiety symptoms [8], and help improve concentration [9]. The digital approach can also help in treating addictions such as tobacco
addiction and substance abuse [10]. The mindfulness app market has been characterised not only as a growing market, but also a highly consolidated one. A study [11]
looked at 23 of the most popular meditation apps and found that all contained guided
meditations and teachings on mindfulness. Most apps also offer breathing exercises,
timers or notifications, and progressive training programs. Half of the apps also offered the functionality to share the experience on social networks, which can be used
as a motivation strategy for the user to engage in healthy activities [12].
Headspace and Calm are the most popular apps in the mindfulness meditation
market, with approx. 70% of the shares. They are industry giants, pioneers and have
customers worldwide. They also have huge partnerships with workplaces, educational institutions and smartphone brands. Both apps are free to download, but they
offer more functionalities with the premium version. Both are customizable accord
ing to the user’s preference, offer daily notifications to motivate the user to maintain
daily practices, and include meditations designed for children. They focus on the
same goal - improving the mental health of their users - but they both take very different approaches at the design level. The Headspace app has a fun and energetic interface, in contrast to the relaxing interface of the Calm app. Nevertheless, both apps
have satisfied customers. Headspace has published several studies [13] that found
that the app is beneficial for mental, emotional and social health. A 2018 study found
that only 10 days of Headspace reduced stress by 14%. The same is visible in studies
about Calm [14], it was found that the regular use of the app increased well-being, reduced stress and boosted mindfulness. Both apps receive extremely positive reviews
and manage to keep the user satisfied, Headspace has around 700,000 reviews and
a 4.9 rating on iOS, and Calm has 1 million reviews with an overall rating of 4.8. In
conclusion, after observation of these two apps and the study [11] above mentioned,
it was noted that the key features were mindfulness education, guided meditation,
breathing exercises, timers, reminders and progress training.
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AURA

3.1. Concept
AURA is a meditation app, that aims to help people unwind, relax, get better sleep
and improve their mental health, developed for the Portuguese market. It is an app
with personalized meditation sessions, a part for achievements and user progress,
and designed for users from beginners to advanced. The target audience is broad,
with people between 22 and 55 years old, with high levels of stress and anxiety,
without much free time, and mostly female. Bearing in mind that, as previously mentioned, the market in which the app is inserted is so large, it was decided to bring the following differentiating elements to the app: Content entirely in
European Portuguese, since the analyzed competing apps that are in Portuguese are
in Brazilian Portuguese; a night mode, where the color scheme and illustrations of
the interface adapt to the time, so that the app can bring more relaxation and induce
sleep with a cool and calm chromatic palette at night, in contrast with an energetic
and warm color palette during the day to induce energy in the user; and a part of
personal progress and user achievements, as an engagement strategy for the user.

3.2. Development
The goal of this project is to develop a mindfulness platform, that responds to the
user’s needs and understand how digital media can be an ally in the development
of mindfulness and meditation techniques, in order to help combat anxiety and
improve the user’s psychological well-being. Therefore, the projects aims for a user
centered design approach, that focuses on the user and their needs, and aims to
involve the user in all stages of the creation process, and offer intelligent solutions
to their problems.
According to Tidwell [15], the first step of designing an interface is to figure out
what its users are really trying to accomplish. So the process of developing this app
started with user research. “We want to learn their goals, the specific tasks they undertake in pursuit of those goals, the language and words they describe to use what
they doing, their skill using similar apps to the one its being developed and their attitudes towards the things its being designed” [15]. To better understand what the user
is looking for, it was developed research of the most downloaded mindfulness apps in
the App Store. In this research phase, 2 apps were analysed: Headspace and Calm. The
features identified as key were mindfulness education, guided meditation, timers, reminders and progress training and those are the features that the users most look for.
The first step of the development phase focuses on creating personas and scenarios for the respective personas. Personas are fictional characters that represent the
needs and requirements of the intended users of the app [16]. They are created based
in the target audience of the app, and in their needs and personal characteristics.
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Three personas representative of the previously defined target audience were developed. It was defined a primary persona and two secondaries, according to Cooper
[17]. Then, a scenario was developed for each personas. In the context of personas, a
scenario is usually a description of an activity in which the persona fulfills one of
his goals by using the system being developed [18].

Fig.1 Primary persona

With a better understanding of the users and their requirements, it was developed
a navigation map, which allows to define the user’s navigation and the features and
content that will be in each screen. In order to understand how the content would
be displayed in the interface, and how the interface would be manipulated by the
user, wireframes and wireflows were developed. This helps setting up the structure
to better study elements, behaviors and possible interactions of the user.

Fig.2 Navigation Map

164

Fig.3 Wireframes

Fig.4 User flows
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In terms of navigation, AURA starts with a splash screen with the app’s logo,
followed by three onboarding screens with information related to meditation and
the app. The onboarding screens lead to the login screen where the user can login or
create a new account. If it is a new account, in addition to entering their personal
data, the user finds some questions to personalize their experience in the application, such as their reasons for using an application, their experience with meditation and at what times do they wish to meditate. This allows the app to recommend
meditation sessions and courses according to their experience (beginner, medium
and advanced), and send notifications (if it is allowed by the user) at the desired
hours, allowing the experience of the user to be more focused on their specific needs.

Fig.5 Personalize options when creating a new account

The app has 5 main navigation screens: Home, Meditation, Sleep, Favorites and
Profile. On the Home screen, the user finds a feature to introduce his mood. According
to the mood registered, the app suggests different meditations, that change when
the user makes a new mood register. On the Meditation screen, the user finds several meditations and courses. On the Sleep screen, in addition to sleeping stories, an
alarm is also present where the user can define at what time he wants to go to sleep
and be notified 15 minutes earlier by the app to do a sleep meditation. On the profile
it is present the achievements and use statistics. and it is also possible to access the
settings and activate the sleep alarm and daily reminders so that the user receives
notifications to meditate during the day. In addition, the user can activate the night
mode, in which all the functionalities of the app remain the same, changing only
the color palette.
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In addition to the main screens and the others already mentioned, we also have
the meditation player, and a screen that appears at the end with consecutive meditation days (Fig.6). This motivates the user to meditate every day and obtain more
achievements. Along with the progress that appears in the Profile screen, this introduces a level of gamification to the app [19]. Gamification has been defined as “the
use of game design elements, in a non-game context” and the recent introduction of
gamification in UX design improves the user experience and engagement [20].

Fig.6 Meditation Screen and progression aspects

Since the main goal of AURA’s design approach is to respond to the needs of the
users, it was important to think about how the interface design could be helpful
in helping the users achieve their goals. Since meditation techniques can both
be used as a energy boosting technique during the day, or a relaxation and sleep
inducing one during the night, it was developed a day and night mode. Making
a strategically use of color, the daytime mode was developed in orange tones, inducing well-being, energy, happiness, and optimism [21].The color orange can also
inspire the user to be more active [22].The nighttime mode was developed in purple
tones, a color associated with spirituality, peace, healing and relaxation. Purple
has a calming effect on the mind and body [21,23]. which can be helpful in inducing sleep on the user.
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Fig.7 Day and Night mode interfaces

Another key aspect of the interface is the illustrations. They have a light, fun and informal vibe, which allows the user to develop their meditation knowledge and have
a moment of personal care in a playful and informal way.

3.3. Usability Testing
According to Nielsen [24], usability is defined as the efficiency, effectiveness and satisfaction with which the user performs a certain task. The main goal of testing is to
identify potential difficulties and strengths in the interaction.
The tests were performed with 5 different users [25], aged between 22 and 30
years old and who use digital media on a daily basis. The tests were performed remotely, through a video call and screen sharing. The users were asked to perform
three different scenarios and describe what they were doing and thinking. At the
end of the tests, the users answered a qualitative and quantitative survey.
In analysis, users easily found the suggested features and when they didn’t
report any frustrations or difficulties in interface or navigation. One of the positive
aspects most mentioned by users was the night mode. In general, they also liked
the colour schemes, and found the interface/ navigation intuitive. Although the
level of knowledge and use of meditation applications in all users is very low or
zero, all reported that they would use the app occasionally (2 to 3 times a week), or
frequently (daily).
In terms of suggestions, it was suggested by a user that the activation of notifications should be present on other pages instead of in the profile. This possibility had
already been considered after finalisation of the prototype as it was thought that it
could be difficult for users to find that function in the first navigation. The same
applies to the activation of the night mode. Another suggestion was to add a social
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media component to the application, where you could add friends, see the progress
of friends and perform group meditations.
In the future, it would be important to perform a new phase of testing with an
older audience, with less technological knowledge (since the target audience is between 22 to 55 years old), to better understand if the feedback would change and if
the users would encounter new difficulties and suggestions. It would also be necessary a long-term study to understand the effects of continuous use of the app and
see if it has an improvement on mental health, as that is the main goal of the app.

4

Final Considerations

This project had the goal of studying and developing a digital solution that allows
the learning and development of meditation skills, aiming to reduce stress levels
and improve the mental health and general well-being of the Portuguese users. To
develop and implement this app, it was essential to think about the user’s specific
problems and study a solution based in the data regarding the growth of meditation apps and their positioning in the market. Therefore, the project started by
focusing on a research phase about the currently state of the mindfulness meditation app and the most used features, strengths and positive aspects of the current
digital solutions. This analysis resulted in the creation of a new proposition for the
Portuguese mindfulness market, based on the identified needs of users. To get a
better understanding of the user and those needs, it was used a user centered design
approach, using that research to develop a navigation map, wireframes and user
flows. AURA was created providing an opportunity to satisfy the user needs through
interactive means. It was taken into consideration aspects like color theory and the
concept of gamification as strategies to not only improve the experience itself, but
also as a way of engaging the user and stimulate the continuous use of the app.
Considering that this project is an open process, in the next phase of development it will be important to promote improvements regarding the navigation and
architecture, such as reconsidering the placement of some of the features of the app,
like the alarms and notifications. Another aspect that should be more studied and
developed is the gamification instruments, adding more achievements and goals
that proved to be relevant in engaging the user. It would be worth considering other
emerging features that have not yet been considered, such as the implementation
of the social function suggested by some of the test subjects, since it is present in a
large amount of the apps present in the market [12]. The testing phase performed
suggests that the app seems to resolve the problems and frustrations of the personas
and it was a positive use experience for the test subjects. However, taking into consideration that the apps proposes a long term use and a long term effect on the user,
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it would be necessary a long-term study to understand the effects of continuous use
of the app and to see if it has an improvement on mental health and well-being.
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Evaluation of the perceived quality
of products printed in FFF in distributed
design model through virtual platforms
Jose Ignacio Sanchez1, Germannya D’Garcia Araujo2

Abstract: Virtual platform data sharing is designed to connect consumers to makers and in that way stimulate a new paradigm of production, consumption and
distribution of products called Distributed Design . However, due to the complexity
of this process, a susceptible scenario was created for the occurrence of failures,
generating an increase in the consumption of materials and energy, consequently
the user experience is compromised . This article presents the partial results of the
master’s research based on the mapping of the main technical faults that affect
the perceived quality of the product by the end user. The proposed investigation partially replicated the distributed design (DD) model through additive manufacturing
(AM) for creating utility products with independent laboratories and the maker’s
competence which is based on their questioned methodology of design for additive manufacturing (DFAM). Six independent laboratories in Brazil, registered on the
makerfind.org platform, were selected to customize and produce a product printed
in FFF. As a result, only two of the products were evaluated satisfactorily, and the
lack of knowledge about the DFAM methodology may have contributed to the low
quality of the products.
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Introduction

Additive manufacturing or 3D printing is a digital production system that works
layer by layer, and that came to provide the manufacturer the possibility to create
small series, or even unique and personalized parts, at very low costs, and avoiding
the necessity to produce thousands of units in order to profit. the product development process [1].
The end-objects from these personalization processes provide added pleasure to
the user, in particular when the product is designed by co-creation processes, or partnership, in this case the user has a more active participation in the design process [2]
This process of co-creation of products is common in Distributed Design (DD),
which is the result of the intersection of two global trends: the Maker Movement3
and the digitization of the design discipline.
This digitalization of the design together with the non-analogue tools allowed
the opening of virtual platforms based on co-creation of products and data sharing.
The designer can place products or files on these platforms allowing them to be produced and modified anywhere in the world. However, it is necessary that the virtual
platforms are properly built and requires a complete understanding of the different
aspects of co-creation, and the key roles of information systems [3].
The novelty of the free creation process and complexity of the understanding between prosumers4, in a context which the laboratories do not have the same specifications machines, are distributed in different geographical spaces and the technical
parameters of the equipment may vary, the consequence of a susceptible panorama
for the occurrence of failures, compromising the quality perceived by the user, and,
consequently, generating an increase in the consumption of materials and energy,
which in turn compromises the environmental benefits of fused filament fabrication (FFF) technology [4].
In addition, other common technical problems of this new production model
have already been mapped: briefing interpretation by the makers; insufficient preheating time of the machine; mechanical failures in the printer and the inadequate
geometry of the parts. For the latter, it is believed that the competence of the product
developer should also be investigated [5].

3 Maker movement: Movement based on the idea that people should be able to manufacture, build, repair
and alter objects of the most varied types and functions with their own hands, based on an environment
of collaboration and transmission of information between groups and people.
4 Prosumers: joining the words producer (producer) and consumer (consumer) and its meaning is nothing
more than the consumer who acts at the same time as producer and consumer.
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With regard to user satisfaction, the authors of this research also believe that it
is necessary to increase the number of investigations to establish basic guidelines
in relation to workflows and methodologies applied to the manufacture of artifacts
using the distributed design model. The author’s idea gave rise to this experiment,
replicating the system distributed design using 3D printing for utility products with
independent laboratories, in order to understand what are the technical and subjective aspects related to the quality of the final product.
This article presents the first results of the master’s ongoing research, which
aims to propose guidelines for assessment of visual quality and haptic perceived
utilitarian products manufactured by 3D printing FFF in independent laboratories of
digital manufacturing.

2 Theoretical framework
2.1. Distributed design with an emphasis on product distribution
through data
Distributed Design has led to the emergence of a new market, in which creative
individuals have access to digital tools that allow them to design, produce and manufacture products or easily connect to a global network of collaborators to carry out
aspects of this process among themselves [7].
The collaboration through virtual platforms can be expressed in the open source
movement that encourages hundreds of thousands of people who act like us in large
value creation networks, producing goods such as knowledge, science, software, services, virtual content and physics products. Above all, these goods are available to
anyone who feels free to acquire that data and turn it into a product [7].
Some authors in the area point out that in order to create an artifact in digital
manufacturing, it is necessary to master three dimensions of the process: Software,
Hardware and Materials. Being the domain of the Software, the phase of construction of the idea and formatting of the files; the domain of Hardware, the phase of
decision of the injection parameters of the 3D printer and finally, the domain of
Materials, the phase of selection of polymers (case of FFF). The incorrect choice of
a machine or material for the production of a certain product is one of the main
causes of failures and unnecessary costs in digital manufacturing laboratories [8,9].
The procedure used in closed laboratories in the industries to reduce flaws
in the 3D printing process are included in the design for additive manufacturing
(DFAM) methodology. This consists of creating the files to be printed in 3D in order
to achieve maximum efficiency. The objective of DFAM is to maximize the performance of the product through the synthesis of forms; sizes; hierarchical structures
and material compositions, according to the capacity of each technology. Thus, it is
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essential that the product developer systematically checks the steps of the additive
manufacturing process to reduce possible failures [10,11].
The authors of this research believe that the use of DFAM can contribute to the
challenge of distributed design to attend to the demands of local production in the
most agile way possible, unifying or creating a common language among the makers, in order to make the files available to the different production processes within
independent laboratories, ensuring a good user experience for consumers.

2.2. Virtual platforms for makers
Originally, 3D printing technologies were intended exclusively for industrial use,
however, the constant decrease in costs placed them within the reach of small
and medium-sized companies, and also encouraged the formation of independent
laboratories.
With low cost 3D printers, now available for less than $1000, additive manufacturing is progressively becoming a technology that any company can afford and
several companies have already started to integrate it into their business model [3].
The low cost of 3D printers is due, among other factors, to the release of the patent for FFF printers, along with the DIY movement, creating the possibility for users
to own 3D office printers which are currently the most popular. This phenomenon
prompted makers and other consumers to purchase equipment and create independent laboratories. In this research, it is considered an independent laboratory
for those individuals who have 3D printers in homes or in small places to generate
income, normally registered in digital platforms for connection with clients.
Compared to other areas, the number of online 3D printing platforms is still
quite small (the first was launched in 2007 called Ponoko). 3D printing platforms
have emerged to meet specific needs. At the moment, there are only a few consumers equipped with a 3D printer, and those who have a 3D printer can generally only
print with plastic (although they may want or need objects made of other materials).
Therefore, there are three main types of consumer needs that these platforms aim
to meet: i) The consumers that want files or products that they can print using their
3D printers; ii) Consumers that owns files, but do not have a printer (or, at least, not
one that prints with the material they want); iii) Consumers who want to purchase
designs and print them [12].
Platforms have been created specifically to serve the last needed audience, in
which the idea is to bring the end consumer closer to the maker and to be able
to stimulate a new paradigm of production, consumption and product distribution.
Currently, there are some virtual connection platforms: faberin.com (Spain); cammada.com and makerfind.org (Brazil), etc.
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2.3. Perceived Quality and Usability of Products Manufactured by Addition
The Shape characteristics of an object offert functional and usability features to it,
even without conducting a deeper examination of the object itself. In this relationship between user and object, first, the user elaborates an unconscious perceptual
strategy to verify if the object, due to its concept and shape characteristics, can bring
some emotion / benefits (certain pleasure in use); afterwards, it focuses his attention on functional and usability characteristics [13].
As a concept, usability is the measure for evaluating three basic principles
that users expect to find in an artifact: effectiveness, efficiency and satisfaction.
Effectiveness refers to the amount of time needed by a goal to be achieved or a task
to be accomplished; Efficiency refers to the amount of effort required to reach a goal,
that is, the lower the effort, the greater the efficiency; while Satisfaction is the level
of comfort that users feel when using a product or system and also the level of acceptance by users to achieve their goals [14,15].
Although it is recognized that usability is a key component to guarantee a pleasant experience of use, the aesthetic elements of a product and the experiential associations that users attribute to such properties as: shape, color and tactile properties,
are other factors that influence the pleasure of using an artifact [14,16].
Specifically in the process of ordering the product through online platforms, and
in the co-creation process when it comes to an “on demand” product which the
reference is only for renders, the aesthetic elements influence the apparent usability of the product, generating the perception of the ease of use of a given artifact
in the phase that precedes its use. Users’ assessments of the perception of comfort,
well-being, joy and satisfaction after the effective use of the product can be called
perceived usability and both, influenced by the aesthetic-symbolic aspects, are assessed subjectively [17].
That said, the quality of this relationship between people and products depends
more than simply on the usability of the product. Emotions play a critical role in
everything in life, helping to assess intensity of situations like “good or bad”, “safe
or dangerous”, as the emotions influence us to make decisions. Emotions are part
of the bio-regulatory mechanisms with which we are born, aiming at survival [18].
From an ergonomic point of view, understanding negative emotions usually
serves as a basis for establishing requirements for improving the usability of products and systems. Once the requirements of functionality and usability are satisfied,
the steps aimed for achieving a more effective project are the psychological and sociological needs of the user, such as their needs to belong, reach, be competent and
independent, making the interaction an enjoyable experience [19 ].
In this way, the value attributed to an object, its utensils or technology, is directly
related to the user’s affective experience. In other words, emotion implies in the choices we make and not only in the quality of use that the products offer to people. [20].
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The increase in the value of a consumer product is achieved when end users
are given a higher degree of direct and deliberate influence on the shape of the
product; from the identification of a product and its characteristics to satisfy the
user’s needs, to the involvement in the design process by which a solution is agreed
between the designer and the end user [21].
3D printing has the ability to promote positive emotions, through product customization, since it allows the customization of an artifact and increases its added
value. The possibility for users to create products together with designers, engineers
or makers is called “co-design”.
The new 3D prototyping technologies are the basis of some of the current approaches to the concept of co-design, where the user provides elements that will be
used in the construction of the product with varying the level of customization, as
is the case with the products of the companies Shapeways.com and FluidForms.com
[22]. However, few users are used to 3D printed products. They end up establishing
relationships with previous objects in the same area. The interaction with these
manufactured products, through a new process with different materials, brings a
new experience for consumers.
The importance attributed to the object by the user and the circumstances of
purchase, create a story within the user’s knowledge repertoire. This overlap of history or memory continues through the life of the object, since memories are stored
through touch and the user establishes memories of events, places and people connected to the object [23].
In practice, it should be the function of the designer / maker to balance objective
and subjective properties, between functional technology and emotional expressiveness; between information and inspiration; between understanding and affection
to meet the expectations of these users.

3

Objective and Methodology

To evaluate the products produced by the independent laboratories and to approximate the relationship between the final consumer and the maker, a two phase
research method was proposed (see figure 01). Phase 1 - Selection of files and laboratories consisted of partially replicating the “Distributed Design” model; comparing
the quality of the product produced and evaluating the technical results of the product quality. The makes were selected through the virtual platform “makerfind.org ”
Developed during the present research. In phase 2, the objective was to evaluate the
perceived quality of the products through visual and haptic tests of the product with
specialists in additive manufacturing. In the following we will detail the methodological steps of phase 1 only, as phase 2 is still being processed.
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A | File Selection
To choose the file, we reviewed and short-listed six utilitarian products at the virtual platform thingirverse.com (file database) the thingirverse.com was selected to
be a platform with a significant number of free files available. The five experts and
coordinators of 3D printing labs, from the city of Recife, Pernambuco - Brazil were
contacted to assist in the selection of the file for 3D printing. Only one of the six files
was selected for the next step.
B | Selection of independent laboratories:
For the selection of independent laboratories, the Brazilian virtual platform
makerfind.org was adopted, which aims to connect independent laboratories to
customers in Brazil. An online form was created for the choice of laboratories. The
selection criteria were: the laboratories had to be registered between 2020 and 2021,
needed to have ABS white color filaments and 3D FFF printers of open model. Six
independent laboratories from the Brazilian states were selected: Rio de Janeiro, São
Paulo, Pernambuco and Bahia.
C | Production of the products:
The chosen laboratories received the STL files and a customization brief in partnership with the specialists containing aspects of product formatting, the type of
material and the parameters of the machine for printing the product. The laboratories had to interpret, customize, print, photograph and send the product following
the briefing instructions. In response, payment for the service was done and a questionnaire based on the work of [24] and [25] was sent to assess the competence of
the executor on 3D printing based on the questions related to the design method for
additive manufacturing (DFAM ).

Fig.1 Search Method
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Results

Figure 02 presents the classification of products by specialists, each specialist ranked
the six projects from 1 to 6, creating the classification with the sums, with the lowest number of points being the best product evaluated (see figure 02). From this
analysis, the products “Saddle Strapper” and “Measuring Spoon” had a very close
classification, however, the number of customizations that the products had on the
“thingirverse.com” platform was the selection criterion used to support the decision.

Fig.2 Evaluation of selected files. Source: The authors

Thus, the Saddle Strapper or “Klots”(see figure 03) designed primarily to replace
the way in which we commonly tie shoelaces was selected. This product is available
for free at “thingiverse.com”and is one of the most customized products within the
platform.

Fig.3 “Klots” product used in tennis. Source: Thingirverse.com, 2018
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To assess the maker’s understanding of the briefing, two types of customization
were requested. The first, aimed at adding a hole onto the Saddle Strapper product.
The second, is about changing the shape of the original fitting to a more circular
shape, see (figure 04).

Fig.4 Fitting referring to the briefing sent to the independent laboratories. Source: The authors.

The six artifacts produced through additive manufacturing were given arbitrary
codes (see table 01) to maintain the anonymity of the laboratories; and to compare
the technical quality of the products, as well as to evaluate the results through the
knowledge test in DFAM.

Table 1 Products manufactured by independent laboratories with their respective codes.
BAAD

RJAD

RJTF

SPAF

SPGF

SPJF
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Table 02 presents the analysis criteria adopted to compare the results on the
products: briefing fidelity; topography quality; product functionality; printing failures; and perceived usability of the product. Each item was evaluated using three intensities: High, Medium and Low (see table 02) or even, if it met the proposed criteria.
The basic training of the maker, the knowledge of design on additive manufacturing
and the time of experience of each laboratory (in months) were also evaluated.

Table 2 Technical evaluation of the quality of printed products through DD.
Products x
Parameters

BAAD

RJAD

RJTF

SPAF

SPGF

SPJF

Regarding the product
Fidelity with
the briefing

High

Low

Low

Medium

Medium

High

Topography
Quality

High

Low

Medium

High

High

High

Functionality High

High

Low

High

High

Medium

Perceived
Usability of
the Product

High

Medium

Low

High

High

High

Does it have
any visible
printing
failures ?

No

yes

Yes

No

No

No

Regarding the Independent Laboratory
Basic
Training

Automotive Computing Mechanical Industrial Mechanical Mechanical
Sciences
Engineering Design
Engineering Engineering

Time
working
as a maker
(months)

24

12

36

60

6

24

Knowledge
in DFAM

Low
7/14

Medium
10/14

Medium
14/10

Medium
9/14

Low
6/14

Medium
8/14

As a result, the product that presented the best evaluation was BAAD, produced
by a maker, engineer automotive, with 24 months of experience in the additive
manufacturing area, and with a low knowledge of DFAM. This product presented
a high quality topography, fulfilling all the requirements requested in the briefing.
Apparently, there was no printing flaw on the surface of the piece, and the operation
of the product’s joins was effective.
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On the other hand, the product RJTV that presented a negative evaluation was
produced by a mechanical engineer, with 36 months of experience in the additive
manufacturing area, and with a medium knowledge of DFAM. The product presented a low quality topography, not fulfilling the requirements requested in the briefing
and omitting the format of the type of joins. The product also had moderate printing
failures on the surface, as well as common printing errors. The functionality of the
product’s joins did not comply with the needs of the project, it was not effective.
Main errors found when printing the products
Regarding the interpretation of the briefing, the most common error was the product fitting shape, since four of the six products partially fulfilled the requested join
change. This error was more serious in the case of the RJTF, in which the configuration did not allow the fitting.
The software error of the product is present in the disproportion in all measures
of the RJAD artifact, this suggests that the maker scaled the piece without respecting
the measures of the file sent.

Fig.5 Visible errors in the RJAD product.

Finally, the hardware error or machine handling of the product can be observed
in the presence of flaws in the RJAD topography (see figure 5). Although the workings
of the joins are effective and worked satisfactorily, it was possible to observe common printing errors, such as “overhang” and “warping” in the lower part of the piece.

Final considerations
The master’s research is still in progress, but it is already possible to establish some
relationships between the satisfaction of the end user and the products produced in
the Design Distributed model in Brazil.
Only one of the six products showed common technical errors involving the handling of the machine or material: insufficient preheating time of the machine; mechanical and calibration failures in the 3D printer. This fact is indicative of a positive
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outlook within 3D printing services in Brazil with files that have been previously
tested, as five of the six products evaluated did not present visible flaws in the topography of the piece.
However, the most frequent errors in this experiment that compromised user
satisfaction involved the use of 3D modeling software; the interpretation of the
briefing; the scaling of the material and the difficulty to customize a previously designed file. Only two laboratories were able to attend the briefing satisfactorily and
were able to create good quality products, despite the maker’s experience in additive
manufacturing.
The low results in the test of design for additive manufacturing (DFAM), together
with the variation in the results of the perception of product quality, demonstrate
that the success of platforms that work with distributed design is not only associated with time of experience and knowledge within the digital manufacturing area.
Communication by the maker with the customer and self-assessment of the quality
of the partial results of the products are essential in the co-creation process and
directly influence the perceived quality of the product.
The closed laboratories in the industry already adopt the DFAM methodology,
and identify that this factor reduces production failures and improves the perceived
quality of the products. Greater dissemination of the DFAM methodology among independent laboratories is recommended, given the notorious low knowledge on the
subject, as the lack of a design methodology for additive manufacturing may have
significantly influenced the low quality results perceived in the products.
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Abstract. The aim of this paper is to describe the development and validation of a
set of guides to support the creation of an audio-visual communication strategy, to
help secondary school teachers and their students produce videos using their smartphones and disseminate them on social media. The audio-visual communication
strategy presented here was developed in the context of the Gamers4Nature project. This project aims to raise awareness about the preservation of the environment
and biodiversity through the creation of games for mobile devices. Environmental
problems are a reality and environmental awareness is an important factor to help
preserve the environment and promote behavior change. Thus, the use of an audio-visual communication strategy capable of creating emotions is considered very
relevant to persuade the change to a more “environmentally friendly” behaviors,
as well as to transmit knowledge about environmental problems. To achieve this
goal, three manuals have been created to help secondary school teachers and their
students conceptualize and develop an audio-visual communication strategy. This
paper presents the different phases of the development and validation of the manuals developed.
Keywords: Social Media Strategies, Support manuals, Smartphones Video Production,
Environmental Awareness.
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Introduction

At present, planet Earth is being affected by serious environmental problems, such
as global warming, land and marine pollution, loss of biodiversity, which threaten
the lives of the human population, especially the future generations [1].
Environmental problems result in an ecological crisis that will affect all ecosystems and living beings. Consequently, the entire population have the same responsibility to overcome these problems. Therefore, it is important to invest in tools that
help raise environmental awareness among the population.
In this context, the research project Gamers4Nature aims to motivate behavioral
changes and promote awareness about the preservation of the environment and
biodiversity through the active participation of youngsters in the creation of games,
namely mobile games.
Smartphones, besides being widely used for gaming, are one of the most used
media for consumption and production of audio-visual content.
Steven Soderbergh produced his first full-length film exclusively through mobile,
awarded at the 2015 Sundance Film Festival [2]. This film stood out as being a turning
point in the panorama of using the smartphones for film productions [2]. For this
film, Soderbergh used an iPhone to capture images and used the FiLMiC application
for editing.
Despite the extensive use of smartphones for video production, it does not mean
that people, who create and disseminate this type of content, have the necessary
technical skills in this process.
Thus, the research presented in this paper focused on the development and validation of a set of guides to assist in the definition of an audio-visual communication strategy for social media, based on the use of the smartphone, to contribute
to environmental awareness. The materials were developed to help, mainly, high
school teachers and their students to develop and promote videos, with or without
technical skills, to their students. It is considered that audio-visual content which
may be produced and viewed on a smartphone can contribute to environmental
awareness [2].
The paper contextualizes the progressive consumption of audio-visual content
and the increasing use of smartphones in audio-visual productions, in both recreational and professional contexts. The description of the development process of the
three audio-visual communication strategy manuals, as well as the presentation
and analysis of the evaluation with experts and final users.
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Contextualization

Considering current use of communication strategies, it is possible to realize that the
product is less the center of the strategy, as it seeks increasingly to transmit emotions and create experiences [3]. In addition, there is an attempt to create content
that triggers interactions within the audience so that it can reach a larger audience.
In this way, developing a communication strategy capable of creating emotions
is quite relevant to persuade and pass knowledge about environmental awareness.
According to a study by Digital: Global Social Media Stas (2021), platforms like
Facebook and YouTube have become indispensable tools for viewing and sharing
audio-visual content and are the ones that, within the digital universe, have the
largest number of users [4].
Besides these, there are other social platforms where video is the predominant
format, such as TikTok or Instagram Stories. The social network TikTok that has
been prominent among the younger generation is preparing to launch a recruitment platform. The pilot program is already being tested with a group of companies
and it is known that it is directed either to companies that want to advertise their
offers, or to candidates who want to present themselves to the market, always using
video as a form of communication. [5].
The study conducted by Limelight (2020), showed that video is the preferred content of young people aged 18-25, as they view online videos for 9 hours per week [6].
Video production via smartphones has become easier and more accessible, making it possible to produce high quality videos. It is also found that the use of videos
to assist teachers in the classroom has increased over the years due to their accessibility and effectiveness with young people [7].
Furthermore, the increasing evolution of technologies, in this case smartphones,
is gaining an important role in content production and distribution. The first videos
made using smartphones appeared between 2005-2006 [8].
In the first large-scale film productions the use of smartphones was aimed at
creating the effect of reality, due to the low resolution of the smartphone camera [8].
The constant evolution of smartphones, in particular the integration of high-quality
cameras, makes it possible to produce films that are very close to conventional aesthetics. Nowadays anyone can produce a professional-looking video and use editing
programs for free [8].
Thus, on the one hand, filmmakers and the public consider the smartphone as
a device that allows to easily produce a video, using different types of lenses and
resolutions. On the other hand, it presents the experience close to reality itself. This
combination allows making videos and even movies in a unique way [8].
However, the use of the smartphone to produce audio-visual content and the
increased use and consumption of video is still evolving with it being predicted that
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by 2022, videos will account for over 82% of all internet user traffic. With this, it becomes important to use this content capable of creating emotions to persuade the
audience [9].
Conversely, this tendency does not mean that individuals, who want to create
and disseminate this type of content, have the technical skills necessary for the
creation and promotion of video on social media. It is against this backdrop that the
project aims to target and allow individuals to plan and produce videos from their
smartphone to promote them on social platforms.

3

Methodology

This work was based in the research and development methodology, which has the
aim of developing products to be used for certain purposes by carrying out specific
tests. This research work was developed in 4 stages (see Fig. 1).
In the first stage, the process of conceiving all the materials to support the creation of an audio-visual communication strategy was developed, having as reference
the literature review and the analysis of related works in the area.
In the second stage it is intended to test the audio-visual communication strategy to assess its robustness and applicability. This evaluation was being carried out
with specialists (n=4) in the audio-visual area, to understand the constraints that
may arise.
After this phase of testing, the third stage, were implemented improvements to
the product based on the data collected.
In the final stage, the use of the materials to support the conception of an audio-visual communication strategy by potential users were evaluated. It is intended
to verify if school teachers (n=1) and theirs students (n=26) can, through the material
provided, produce audio-visual content from their smartphones and promote it on
social media.

Fig.1 Research work stages.
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3.1. Practical Project: Smartphone video production help guides
development
In an increasingly technological and informative world, there is a massive overload
of content and information that besides being dispersed may not be reliable. Thus,
in the scope of this research work, it was considered relevant to develop a set of 3
manuals, which aim, through a concise form and simple language, to summarize
and explain the main concepts of the creation and promotion of audio-visual content. It should be noted that the manuals focus on the use of the smartphone for the
creation of audio-visual content.
In addition, the materials are intended to be comprehensive enough to be used
by anyone who wants to learn how to create and promote their videos on social media. Thus, the manuals developed were:
• “An audio-visual communication strategy” to assist in developing a social
media communication strategy.
• “An audio-visual production manual” to assist in creating audio-visual
content.
• “Use and Style Guide” to assist, not only in the care and standards to be
considered when publishing and using audio-visual content on social media,
but also to provide guidelines for accessibility of audio-visual content.
It should be noted that within the Gamers4Nature project, the use of these manuals will help address the need to not only make young people more aware of the
recurring problems in the environment, but also help in the creation of games for
smartphones.
For this reason, it was essential to develop a guideline that would be felt and
reflected in the various manuals. In a first stage, it was essential to perform an
analysis of the requirements of the manuals, to understood the characteristics of
the publication, namely the type of language, message, and target audience. After
performing this analysis, a script was designed, to organize the sequence of the selected information that has a logical and coherent connection.
Hereinafter, several aspects about the conception of the manuals were observed,
namely: the amount of information, the existence of titles and subtitles, whether it
includes images, illustrations, or infographics, among other relevant aspects.
It was attempted, through a succinct and simple language, trying not to use specific vocabulary of the audio-visual production area that could be difficult to understand, to explain the important elements to be considered when creating and
promoting audio-visual content.
Therefore, the intention was to develop a clear and careful language, maintaining harmony throughout the manuals.
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After identifying and characterizing the requirements of the manuals to be developed, we proceeded to build them, in a preliminary study followed by the editorial
process.
Preliminary studies. The first step was a bibliographical survey where documents
related to the development of communication strategies for social media [3].; video
production, especially through smartphones [10]; guidelines to produce accessible
content for different audiences and the use of guidelines and standards for publishing content on social media [11].
Based on the information gathered, for each manual were identified the following key features:
• Target audience includes all individuals who want to learn how to create and
promote audio-visual content on social media. However, it is primarily aimed
at high school teachers of higher education.
• Message: imparting knowledge and developing an audio-visual communication
strategy to help individuals with or without specific skills.
• The “An audio-visual communication strategy” manual contains:
‒ Tips on how to promote audio-visual content on social media.
‒ Relevant concepts that allow planning a strategy capable of reaching the
main objectives outlined.
‒ Relevant information on how to choose the most appropriate social
platform.
‒ Suggestions on how to properly evaluate the outlined strategy.
• The “Audio-visual Production manual” contains:
‒ Minimum equipment needed to produce the video.

•

•

‒ Relevant information that allows planning a video from its concept,
developing a storyboard to choosing the necessary equipment.
‒ Important concepts on how to set up your smartphone and tips for lighting
image capture at the video recording stage.
‒ Tips to consider in the video editing process and which tools are best.
The “Use and Style Guide” manual contains:
‒ Tips that allow you to set a communication tone and design guidelines for
the content to be published on social media.
‒ Precautions to consider when publishing and producing content such as
copyright.
‒ Accessibility rules that allow you to produce content accessible to a wider
audience.
The use of standard digital format since the manuals will be available on the
Gamers4Nature project’s website and free access.
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These manuals are in A4 format (210 x 297 mm) in case potential users are
interested in printing.
It is considered relevant that each manual has a template to help the user in
the creation and promotion of the content. For this, each template presents
the steps contained in the manuals in a way that facilitates the learning and
development process.

The next phase is dedicated to the editorial process. It was essential to create several layout options, having experimented with different grids, fonts and font sizes,
colors, illustrations, among others.
Editorial process. During the editorial process, the following aspects were taken into
consideration: the clarity of the text; the graphic design of the pages; readability;
and the rhythm of a dynamic reading that freely distributes the text and illustrations throughout the textbook, giving the textbooks a vibrant, rather than monotonous, rhythm.
Structure. The navigation of a manual, or any other type of publication, is developed
freely and according to what the reader may consider most appropriate. However,
although this freedom exists from an artistic point of view, it is important to consider and pay attention to develop it so that the reader never gets lost in the manual [12].
Based on the main characteristics of the manuals, the common organizational
structure of the manuals was defined, organized as follows:
• Introduction
• Table of Contents
•
•

Theme of each manual
Technical page
The table of contents page must be carefully planned, since the information contained in it must be clear to read, simple to follow, and easy to find the position,
to which must be added a certain consistency so that there is familiarity in this
navigation.
As the table of contents and the contents page are the main pages for navigation,
these contain the topics covered by the manual as well as their location within it
(see Fig. 2).
In addition to the navigation devices mentioned above, there are navigation elements present throughout the document. For example, each manual uses main
headings to highlight the topics introduced in the table of contents (Fig. 2). In addition, the audio-visual production manual features tabs that are located before each
main step, containing the title of the step (Fig. 2).
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Fig.2 Table of contents (left); Example of the titles in the manual “An audio-visual
communication strategy” (center); Example of a tab of the “Audio-visual production manual”
(right).

Layout. The grid is the main support and structure for an editorial product, and
all pages are governed by its rules and definition. Grid systems are guided by two
elements: horizontal lines (generally used to direct the placement of text boxes and
images) and vertical lines (with the function of guiding the position of columns).
In the process of building the grid, the following aspects were considered: the
quantity and relationship between text and image; the variety of text and image; the
importance and levels of text and creation of margins for the text and image.
The grid created in figure 3 can be presented below.

Fig.3 An example of the grid used in the “An audio-visual communication strategy.”

After identifying the structure and layout of each of the manuals, we proceeded
to write them according to the following principles:
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Explanatory character of reliable and trustworthy aspect.
Values of progress, construction, and transmission of knowledge without the
need for readers to have specific skills in the audio-visual area.
Legibility, obtained through the correct use of typography, color, grids and
hierarchy of elements.
Fluid and rhythmic reading.

Visual language. Defining the visual language of the manuals was essential to represent its signature and relate all the necessary elements to visually translate its personality, encompassing its characteristics so that the idea to be transmitted is perceptible.
Color is an important element in any identity, and the chromatic choice is extremely important to communicate a product.
Considering the target audience, it was necessary to choose a chromatic palette that could satisfy a wider audience while always trying to maintain the
Gamers4Nature project’s brand. Thus, the colors selected and those used throughout the manuals were yellow (#e4c420), pink (#f3bbb9), green (#7bccc0) and purple
(#524c9f) [14].
For the implementation of this work, the choice fell on three main colors: yellow,
green and purple. Each manual has a dominant color, complemented by the other
three colors in the illustrations and some subheadings.
The colors chosen for the manuals have a great balance, with some more exciting and contrasting colors that arouse interest by their liveliness, and others less
saturated and faded that are reassuring.
This balance produces a cohesive and harmonious document, which does not
strain the reader’s eyes.

Fig.4 Color palette used within the project (image above) and three main colors represented in
each manual (image below).
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Typography is an important feature for the legibility of the manuals, which requires understanding the necessary typographic aspects, also because it is a project
that requires reading in digital and print formats.
For the typographical choice of the manuals, it was decided to use two typographical families chosen in the Gamers4Nature project, namely Agrandir and Heebo. The
typographic hierarchy assumes a very important role, since it is the hierarchy that
helps the reader to locate himself in the text. Thus, to guide the reader through the
pages of the manuals and clearly mark the various levels of information, one typeface was used for the titles (Agrandir) and another for the text (Heebo). This differentiation of the elements makes for easier reading.
For the printed version, the choice also fell on two typographical families, namely Heebo and Cambria. Cambria is a serif font suitable for printed texts. As mentioned in the digital version, this version also used one typeface for the titles (Heebo)
and another for the text (Cambria). This combination between two fonts, one with
serifs and one without, provides different reading rhythms, contrast, and helps in
the hierarchy of information in printed documents.

Fig.5 An example of the font used in textbooks and how you rank them in the “Audio-visual
production manual” and “An audio-visual communication strategy.”

As far as illustrations are concerned, it was decided to use them to facilitate
the communication of the manual. To do so, it was essential to define shapes that
graphically represented its values. It was used mainly circular shapes and dashed
lines giving the idea of being a path where the reader could guide himself considering the intention of the manuals. The illustrations created were thought not only as
a support and complementary element, but also to fill out and decorate the manual.
It was also tried to maintain a coherence between the illustrations created within
the Gamers4Nature project, using iconography with thin and simplistic thicknesses.
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Fig.6 Some examples of some illustrations used in each of the manuals.

Front and back cover. The cover is one of the most important components when it
comes to editorial products. It is on the cover that the first values of the manual are
conveyed, although it is more relevant in print publications [13].
In the specific case of this manuals, the cover intends to bring with it the characteristics of the concept on which they are based: simplicity and minimalism. Thus,
the cover is presented with a solid dominant color of the manual, complemented
with the logo and details such as the edition number. Then the title of the manual
is positioned.

Fig.7 Front and back covers for each manual.

Evaluation. After the manuals were finished, started the evaluation of robustness
and applicability of the manuals to support the audio-visual communication strategy. The tests were conducted with experts in the audio-visual area.
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The evaluation session was divided in 2 moments, a first moment in which the
3 manuals were shared with the experts (n=4). The manuals were previously sent to
the evaluators because it was considered that the analysis of the documents in a specific moment would be too complex and demanding for the evaluators. After reading
and analyzing the manuals, the evaluators were asked to fill out a questionnaire.
This questionnaire allowed the participants to characterize their expertise area
and experience in the audio-visual area. Next, a semi-structured interview was carried out, with the objective of knowing in detail the participants opinion about the
manuals.
In the second moment, tests were carried out to understand, through a secondary school class in which the participants were a teacher and a set of 26 students,
if were able, through the material provided, to produce audiovisual content from
their smartphones and promote it on social media. For this purpose, a questionnaire
was used to not only characterize the participants, but also to collect opinions and
measure several performance parameters of the audiovisual communication strategy support manuals.
Summary of results. According to the results of the first evaluation moment, it is
possible to compare the results collected from each expert with the data obtained
from other authors exposed in the bibliographic survey to discuss their validity.
Through the results it was possible to verify that the experts consider that
smartphones are currently quite sophisticated, although they are not yet totally
professional. Smartphones are becoming as legitimate a production tool as many
semi-professional cameras. On the market it´s possible already find smartphones
with cameras better than some older DSLR cameras. Thus, Işıkman’s (2018) assertion
that the increasing evolution of technologies, which mobile devices present, is gaining an important role in content production and distribution is proven [8]. Further, it
highlights those smartphones have become an integral part of the population’s lives
as they contribute to increased accessibility, allowing individuals to carry content
to access anytime and anyplace they want [8]. Thus, it was concluded that video
production through smartphones has become easier and more accessible, and the
production of high-quality videos is possible.
In the collection of experts opinions about the audio-visual communication
strategy manuals, it was possible to obtain very positive results. In general, that
the manuals were easy to interpret and well structured, the language itself was
simplistic, introductory, and non-technical and had a good graphic quality. Thus,
through this first evaluation phase, it indicates that the material developed can be
quite useful and an asset to users.
Regarding the results collected in the second evaluation moment, it was concluded that the most participants considered the content of the manuals to be valid, as
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they found the manuals useful and easy to interpret. In an overall assessment, the
manuals were well received.
Furthermore, most of the participants needed to use the manuals, with more
than half affirming that they needed the “Audio-visual production manual” for the
challenge, and a high percentage of users stating that it facilitated the process of
producing their videos. These results are considered positive, because a large part
of the participants does not produce videos frequently and do not often share these
videos on social networks, which may mean that these users do not have much
technical knowledge in this area.
Following the same line of reasoning, when the participants affirmed that they
needed the manuals and, especially, that the “Audio-visual production manual” facilitated the production process, it highlights the need for the implementation of
these manuals to help potential users in the creation and promotion of a video.
Among the participants who stated that they produce videos frequently, they also
go through a planning phase in which they use the help of a storyboard or script.
Moreover, most of them usually edit their videos. It is also possible to notice that
most users use their smartphone for the recording process, which may be since it is
becoming a major trend in the market as it is an increasingly affordable and technologically advanced device. Some participants also stated that they share their videos on social networks, and that they usually use Facebook, YouTube, and Instagram
as platforms for promotion. This highlights what was possible to verify in the theoretical framework chapter, that these are currently the platforms most used by the
public according to Global Social Media Stats (2021) [4].
Based on the collection of this information, it reinforces the reason why a high
percentage of the participants do not need the manuals. They already have relatively
high knowledge in the notions that the manuals address.
Most of the participants stated that they would rarely use the support materials
to produce more videos in the future. This may be since the participants did not produce videos frequently in the past, or that they simply did not identify with the content presented. The time required for this challenge also became an obstacle. Many
of the participants stressed that they did not have enough time for a more detailed
reading and analysis of the manuals.
To conclude this discussion, it can be stated that the high percentage of users
who do not produce videos frequently highlights the need for this research in the
creation of these manuals. Despite the high consumption of video by users, it does
not justify that they produce and have the necessary technical skills to create and
disseminate audio-visual content.
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Conclusions and future work

This study focuses on the development and validation of a set of manuals that help
secondary school teachers and their students to develop an audio-visual communication strategy for social networks and produce videos through smartphones, related to the themes of the Gamers4Nature project.
Three manuals were created, and in this paper are presented the different phases
of the project’s development, considering the process of conceiving a design associated with the communication strategy.
To evaluate the manuals robustness and applicability, were conducted questionnaires and interviews with audio-visual experts (n=4). The data collected allowed
to improve the manuals in terms of design and content. The final evaluation phase
was currently underway to analyse the use of the manuals with end-users.
In concluding this research, it is important to highlight another important aspect related to its theme. The resolution of the environmental problem comes from
the public authority’s willingness to prioritize welfare and the civic responsibility
of the entire population, to contribute to its improvement and to environmental
awareness among young people.
At present, there is an increasing potential for audio-visual content to culturally
impact society through the wide dissemination of content on its own dissemination
channels, such as social networks. Therefore, the creation of content, which enables awareness, becomes important to conceive new knowledge and instigate new
questions.
Although the degree of environmental awareness using the supporting materials has not been realized, they carry with them that potential. In addition to their
primary purpose of assisting users in the creation and promotion of audio-visual
content, the manuals function as potential alarming and raising awareness of this
major issue and serve to augment the scientific and informational audio-visual content available online.
Thus, for future work, it will be interesting to implement a third phase of testing,
through a workshop with potential users, to validate the developed manuals in a
real context. In this test phase it will be possible to evaluate, through direct observation, if potential users, with these manuals, can produce and disseminate videos on
social networks and make possible improvements based on the information collected from users. Furthermore, it will be possible to understand if these manuals can
promote environmental awareness.
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Interface and emotions: Exploring
the interface dimensions and emotional
processes to Interface Design
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Abstract. This paper explores the relations between interface dimensions and emotions and defines which dimension influences trust and credibility perception.
This relation is structured by an Interface analysis framework grounded on five
dimensions: visual, information architecture, interaction, social presence, and user
experience.
This exploration is reasoned in results from a broader study to infer design principles for credibility and trust. Previous literature in this field revealed that visual
design influences credibility and trust processes, but our results show that the visual
or aesthetic dimension is not the most influential dimension to trust and credibility
perception. Instead, user experience and information architecture were considered
the most influential dimensions. Based on these results and considering studies
about emotions and digital products, it is possible to propose a relationship between
positive emotions and interface dimensions. Our results present a contribution to
the field of interface design, trust, and decision-making. They can support practice and future studies, namely in what concerns website design, identifying the
most influential Interface dimensions in credibility and trust perceptions (user experience and information architecture), and the positive emotions associated with
those dimensions such as kindness, respect, and confidence.
Keywords: Interface Design, Emotions Trust, Credibility, eHealth
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Introduction

The Interface is not limited to the presentation of an object or a space; it also defines the interactions between spaces and objects with people and between people.
Previous studies show that the perception of credibility and trust of a website goes
beyond the quality of the information and the reputation of the institutions and
organizations, and the average time to respond with a credibility judgment is 2.30
seconds (Robins & Holmes, 2008). Therefore, one can conclude that the user interface has a crucial impact on credibility judgment. There are multiple dimensions
involved in these processes; the theme we chose to conduct this study was eHealth
because, in this field, the per-ception of trust and credibility is one of the most important. It will define if people stay on the website and how the Interface will affect
the perception of the information quality. In this scenario, it is fundamental to investigate the user’s processes to select information and make decisions. However,
we believe that these results could also be applied to other fields. However, we believe that these results could also be applied to other fields.
The Interface, responsible for the mediation between human relationships and
human-machine interactions, determines how we experience and define the world
in which we live. It is also the contact point between us and the information available on the Web, and thus starting point for the creation of credibility and trust
processes is established.
When studying Interface, it is crucial to understand the boundary between the
“how” and the “what” in presenting information processes. This distinction is particularly relevant in this study, supported, on the one hand, by the considerable
number of studies around information credibility and, on the other, by the need to
identify and relate literature to determine which dimensions and elements of the
Interface contribute to the perception of trust and credibility.
Previous studies on this area show that the perception of credibility in websites
is not only focused on information and that this process is most of all influenced by
aesthetics (Fogg et al., 2003; Robins & Holmes, 2008)
This study was a starting point for the study presented in this paper that wants
to go further and provides designers with detailed information about the Interface’s
dimensions and elements that impacts trust and credibility and gives a framework
to conduct further studies about emotions in the Interface.
It is challenging to define trust and identify the elements surrounding it due to
its complexity and abstraction. Therefore, online trust and credibility are directly
related to the structure of the communication medium that is materialized in the
Interface in the case of digital media,.
Fogg (2003) defines credibility as perceived quality. To this author, the credibility of computing products can be organized in four types that are not mutually
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exclusive: presumed that concerns to “general assumptions in the mind of the perceiver”; surface-related with “simple inspection of initial firsthand experience,” reputed refers to “third-party endorsements, reports or referrals” and earned “firsthand experience that extends over time” (B. Fogg, 2003, p. 131).
Many studies were conducted in the field of trust and credibility in information
systems, and some models were presented (DeLone & McLean, 1992; Riemenschneider
et al., 2009; Wang & Emurian, 2005). Many results of these studies indicate different
factors that can influence trust, namely: usability, ease of use, user satisfaction, information quality, system quality, perceived usefulness, graphic Interface, graphic
design, structure design, content design, social-cue design. In this paper, all these
factors are viewed as part or dependents of the Interface (Sousa & Almeida, 2015),
and all of them influence our emotional state.
Nowadays, it is well known that “interfaces both induce a wide range of emotions
in users and are assigned a wide range of emotions by users” (Picard & Wexelblat,
2002, p. 1). It is fundamental to create interfaces that can generate an emotional
relationship with the user (Gorp & Adams, 2012), to produce an empathetic state
that boosts and maintain the user’s experience who, in turn, will lead to the user’s
engagement and among other things, conquer trust (Walter, 2011).
Considering that trust is based on “positive expectations about another’s behavior” (Dunn & Schweitzer, 2005, p. 736), in an online context, the lack of familiarity
with the trustee increases the influence of emotions in trust judgments. As previous
research has shown, “emotions may play an important role in trust judgments precisely because people are unaware of the significant influence their emotional state
has on their judgment” (Dunn & Schweitzer, 2005, p. 746).
Myers and Tingley’s (2011) findings “suggest that negative emotions can decrease
trust, but only if those negative emotions produce low certainty appraisals. When
subjects are induced to feel anxiety, a low certainty emotion, their negative disposition has a negative impact on trust” (Myers & Tingley, 2011, p. 21).
This knowledge, combined with the Desmet (2012) manifestations of positive
emotions in human product interactions, revealed the need for more detailed information about Interface’s elements and dimensions and how these can influence
emotional states and trust and credibility processes.

2

Materials and Methods

To better analyze the Interface and identify which dimensions and elements influence credibility and trust, in the course of this study (Sousa, 2017), we created a
five-dimensional (Figure 1) framework: visual, information architecture, social presence, interaction, and user experience.
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Fig.1 Proposal for Interface dimensions’ framework

This framework proposal is based on other studies about online credibility and
trust (Karimov et al., 2011), visual design (Dondis, 2003; Garrett, 2011; Moshagen &
Thielsch, 2010; Murray, 2012), user experience (Dix et al., 2004; Garrett, 2011; Kujala et
al., 2011; Nielsen & Norman, n.d.), interaction design (Gong, 2009; Shaffer, 2007), social presence (Coleman, 2011; Jenny Preece et al., 2003) and information architecture
(Davis, 2014; Prantosh, 2014; Rosenfeld & Morville, 2007).
Besides the analysis conducted using this framework, which results are described below, to characterize user’s behaviors and perceptions related to trust and
credibility in eHealth websites, we followed User-Centered Design methodological
approach to create a set of instruments (surveys, focus groups, eye tracking sessions)
(Sousa & Almeida, 2014). The websites analyzed were selected from a comprehensive
list of Portuguese health websites based on the number of visits in December 2013.
Therefore, this paper only presents part of the results of an online survey, applied in
Portugal between March and May of 2014, that aimed to explore the trust and credibility perception considering four eHealth websites (BVS3, MN4, MM5, PU6).

3

Biblioteca Virtual em Saúde: https://bvsms.saude.gov.br

4

Medicina NET: http://www.medicinanet.com.br

5

Manual Merk: http://www.manualmerk.net

6

Portal do Utente: https://servicos.min-saude.pt/utente/
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The part of the survey used in this paper measured the influence of the Interface
elements in the credibility and trust processes. First, the visual dimension evaluated the superficial credibility (considering color, grid, and typography). Then, the
acquired credibility was evaluated through information architecture (related to the
visual organization of information), social presence (related to the presence of social cues), interaction (related to the ease of navigation and the achievement of the
user goals), and user experience (related to the user experience by integrating all the
above components and questioning the user’s satisfaction with the website).

3

Results

The main results we obtained were structured and presented considering the interface dimension’s framework.
Visual dimension: This dimension has a vital role in the Interface, ensuring visual
communication between the parties involved in the communication process and the
visual materialization of all other dimensions that constitute the Interface. The quality of the visual design increases if it shows the organization and function of the various dimensions of the Interface. Instead of analyzing the visual design in terms of
what looks aesthetically pleasing, we must also realize that it fulfills its role (Garrett
2011). The visual dimension has a crucial role in emotions, and these, in turn, impact
the perception and, therefore, the interaction with objects. Norman (2004) relates to
the aesthetic component of emotion and, consequently, the ease of use.
The elements analyzed in this dimension were: Color scheme; Typography;
Contrast, and Organization of elements on the page (Table 1).
Information architecture dimension: Refers to the organization, the structure, and
the description of the contents to help users find and understand the contents and
perform tasks in a certain way (Information Architecture Basics, 2013). It also helps
in manual indexing and computational Web indexing (Prantosh, 2014). Information
architecture is present in the website’s structure and is mainly responsible for indicating where we are, what exists here, and where we can go (Rosenfeld & Morville,
2007). The biggest challenge and value of information architecture focuses on how it
approaches information exchange challenges among people mediated by technology; it “simplify how people navigate and use information that connects to the Web”
(Davis, 2014, para. 8).
The information architecture dimension acts as a “glue” that binds all other interface dimensions due to its pervasiveness (Garrett, 2011), not revealing only on the
surface but also having a decision-maker role in the structure of the platforms.
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The elements analyzed in this dimension were: Information categorization; Use
of clear and easy-to-understand language, and Information structure to facilitate
the search and navigation (Table 1).
Interaction dimension: The interaction dimension on digital platforms can be
defined as the responsible for creating attractive relations with behaviors or with
thoughtful features, being necessary to know and understand the interactions between the actors involved. Indeed, interaction design should be concerned with the
relationships between people; as Shaffer (2007) indicates about interaction design:
more than the interaction of humans with the computer, it provides interactions
between people through computers or machines.
Interaction is referred to as the input and output of information. It should be fast
and easy for anyone to understand how to interact with one Interface and perceive
that the task is fulfilled (Gong 2009). There are a wide variety of studies on the interaction patterns with the system that is responsible for the interaction and navigation; in a metaphorical sense, it can be said that these patterns are the routes of
Interface.
The elements analyzed in this dimension were: Ease of navigation between content; Ease in performing tasks (e.g., content search, to register, subscribe newsletter,
etc.) and Ease in contacting other people via the website (e.g., instant messaging,
sending emails to authors, questions, etc.) (Table 1).
Social presence dimension: This allows both the representation of presence and
the connection and communication between individuals and organizations. This
dimension also supports the adoption of communication strategies through the
Interface that somehow tries to represent mechanisms and communication practices that have been evolved. These strategies allow us to maintain social order
through established rules, procedures, and conventions, informing people how to
behave in social groups (Jennifer Preece et al., 2007).
Crumlish & Malone (2009) believe that computer-mediated communication, as
electronic connections and social tools, can be designed and simplified to help people expand their experiences with others in online contexts through social interaction patterns. These behavior patterns, and consequently the Interface, always
emerge and evolve when new ways of connecting people come to light.
The elements analyzed in this dimension were: Health professional’s presence;
Sharing between users (social network); User testimony (videos); Ability to communicate with other users and/or health professionals via instant message chat; Other
user comments (Table 1).
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User experience dimension: There is still no consensus among the research community to define the user experience. However, there seems to be a consensus that
it is related to the perception or/and the expectation of using a product or service.
This relationship, as indeed all the relationships that human beings intervene, involves our expectations and our emotions, preferences, previous experience, among
other variables that influence the factors that, according to ISO 9241-210 standard of
International Organization for Standardization (2010) participate in the user experience, being: the user, the system and the context.
Despite efforts to find a global definition, the vast majority of user experience definitions offer a perspective that goes a little beyond the Human-Computer Interaction
field, including aspects such as beauty, fun, pleasure, among others (Kujala et al.,
2011). In addition, it encompasses aspects that are not directly related to the use, as
are the affection, the feeling, and the meaning of this interaction on a daily user
(Law & Roto, 2009). In general, the user experience refers to a relationship between
the user and the products or services, which have functional, emotional, and economic features. Being the value and importance of each feature related to the type
of product or service.
Each of these dimensions plays an essential and decisive role in Interface design.
Of course, these dimensions have an interdependent relationship between them.
It is important to reinforce that these dimensions have mutual influence between
them. The visual design influences information architecture, interaction and social presence, and user experience. Information architecture influences interaction,
visual social presence, and so on. We are also aware that user experience encompasses all these dimensions. However, here we are focusing on the Interface elements and, this structure allowed us to analyze in greater detail the impact of each
of them on the perception of credibility and trust, define our analysis model, and
organize design principles (Sousa, 2017). Further studies also showed its relevance
for Interface analysis in moments of interface evaluation (Neto, 2021).
Regarding the online survey, Table 1 summarizes the results obtained. From the
219 respondents, only 154 matches, the inclusion criteria to answer the part of the
questionnaire here analyzed, whose results are presented in Table 1. These results
show the number of positive responses about credibility influence in different elements analyzed under each of the Interface’s dimensions for each analyzed website
and the average of influence per number of responses. The visual dimension was
evaluated by the participants based on websites print screens. The results confirm
that the visual dimension has a strong influence on credibility and trust perception. The other dimensions evaluation was only available for the respondents who
indicated familiarity with one of the websites analyzed before or indicated a preferred website. For that reason, there are different numbers of respondents for each
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website. In a total of 154 respondents, 99 indicated familiarity with the websites
presented. In what concerns preferred websites, only 9 in 154 indicated a preferred
website used in this part of the survey under eh name “Other”. In total, 108 responses
related to the information architecture, interaction, social presence, and user experience Interface dimensions were obtained.
Table 1 Influence of dimensions and elements in credibility per website.
Dimension

Elements

BVS

MN

MM

PU

Other

Visual

Color scheme

102

82

84

136

-

Typography

98

122

89

130

-

Contrast

82

90

92

131

-

Organization of elements on the
page

83

91

78

134

-

AVERAGE / # of positive responses

91/154

96/154 86/154 133/154 -

Information categorization

4

5

13

61

8

Use of clear and easy to understand
language

4

6

12

68

9

Information structured to facilitate
the search and navigation

3

6

14

64

9

AVERAGE / # of positive responses

4/5

6/6

13/17

43/71

9/9

Ease of navigation between content

3

6

15

66

9

Ease in performing tasks (e.g.,
content search, to register, subscribe
newsletter, etc.)

4

6

12

63

7

Ease in contacting other people via
3
the website (e.g., instant messaging,
sending emails to authors, questions,
etc.)

6

10

54

6

AVERAGE / # of positive responses

6/6

12/17

61/71

7/9

Information
architecture

Interaction

3/5
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presence

User
experience
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Other user comments

1

5

5

38

3

Health professional’s presence

2

5

8

44

5

Sharing between users (social
network)

1

5

7

40

6

User testimony (videos)

1

4

6

40

5

Ability to communicate with other
1
users and/or health professionals via
instant message chat

4

10

53

5

AVERAGE / # of positive responses

1/5

5/6

7/17

43/71

5/9

Satisfaction

4

6

14

64

8

AVERAGE / # of positive responses

4/5

6/6

14/17

64/71

8/9

These results allowed us to understand better the influence of Interface dimensions
and their elements in credibility. We count (Table 1) the positive responses (Credible,
Very credible, Completely credible) about the influence of the elements in credibility and
trust. The results showed that the Information architecture and the User experience are
the most influential dimensions, obtaining 88,9% positive responses, followed by the
Interaction dimension with 84,3%, visual dimension with 66,2% and Social presence
dimension with 57,6%. These results show that this study brings a deeper contribution
to the influence of Interface design in trust and credibility processes and emotions.

4

Discussion and Conclusions

Based on our results and in the literature review presented in this article, we feel
confident to propose relations between the Interface five dimensions (Figure 1) and
other emotions studies to reflect the impact of emotions in Interface design and,
consequently, trust and credibility processes.
The author of the book “Designing for emotion”, Walter (2011), says that a pleasant visual design will trigger positive emotions and increase credibility and trust
but, as shown before, the Interface has more dimensions than the visual, and our
emotions are not only related to aesthetics aspects. According to the proposal of Fogg
(2003) to organize the credibility of computing products and based on our results,
we can assume that the Interface plays a crucial role in at least two types of credibility proposed by Fogg (2003). Namely, the “surface” is directly related to the initial
experience and the “earned” credibility that extends the firsthand experience over
time. Surface credibility is related to the visual dimension, and earned credibility is
directly related to the other interface dimensions: information architecture, social
presence, interaction, and user experience dimension (Figure 2).
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Fig.2 Interface dimensions’ framework vs. credibility of computing products.

With this in mind, Interface designers should pay attention to the relation between the visual impact in users’ expectations and all the dimensions behavior.
These should be aligned so that they induce positive emotions based on credibility
perception in the first moment, and that emotional state continues over time. Our
results also show that, besides the visual dimension, information architecture and
interaction dimension significantly impact this process.
Studies on emotion conducted by Norman (2004) suggest that the skills required
for humans to become “artists, musicians, athletes, writers or carpenters” are more
related to a “complex brain structure” than to an “automatic response to the world”
(Norman, 2004, p. 21). According to the author, these capabilities or human attributes
result from three different levels of the brain: automatic layer called visceral level, the
part that contains the brain processes that control the day-to-day behavior, known as
behavioral level, and the contemplative part of the brain or the reflexive level. Each
of these levels has a vital role in human function. They can be mapped to product
characteristics as visceral design-related appearance, behavioral design related to the
pleasure and effectiveness of use, and reflective design about self-image, personal
satisfaction, and memories (Norman, 2004). To better understand the impact of the
different interface dimensions in human behavior, we mapped the three levels of
human behavior with our Interface framework (Figure 3). We propose a relationship
between the visceral level with the visual dimension, the behavioral level with the
information architecture, interaction, and social presence dimensions, and finally,
between the reflective level with the user experience dimension (Figure 3).
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Fig.3 Interface dimensions’ framework vs. Emotional levels

When designing products, most of the time, we must decide which aspect is
more relevant. For example, we need to reinforce the visual aspect if the product is
based on firsthand experiences and users will not spend much time interacting. Or
if it is more a product where users will spend more time performing complex tasks
or even if it is a service that will impact the user’s self-esteem. The recognition
of these brain levels and the relation between interface dimensions can support
Interface designers in these decisions and help balance and match the product with
the user’s expectations.
An important contribution to this subject of emotions and interactive products
is the manifestations of positive emotions in human product interactions proposed
by Desmet (2012). This work is inevitable in the interface design area, as the author
refers the “designers can use the positive emotions to develop their emotional granularity and to specify design intentions in terms of emotional impact” (Desmet, 2012,
p. 1). This granularity, combined with explicit knowledge of the website dimensions
that need to create an emotional impact, can be a powerful tool for designers.
Starting both from our Interface dimensions framework (Figure 1) and Desmet’s
results (2012) in studying product emotions in human-product interactions, we
could map emotions with interface dimensions and their elements. This exercise
of mapping the Interface dimensions and manifestations of positive emotions in
human-product interactions are presented in Table 2.
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Table 2 Interface dimensions and elements + Manifestations of products emotions (Desmet, 20127)
Dimension Elements

Emotions – Description

Visual

Love - people can love products that are beautiful or
provide pleasurable sensory stimulation.

Color scheme
Typography
Contrast
Organization of elements on the
page

Surprise - is evoked by-products that surpass implicit or
explicit expectations by what they are.
Inspiration - a product can enable or symbolize
activities that are inspiring.
Anticipation - people can anticipate the beneficial
effects of using a product or can anticipate an event that
a product might remind or represent.
Desire - people can desire to own a product or use a
product, or they can desire the activity facilitated by
using a product.

Social presence
Other user comments
Health professional’s presence
Sharing between users (social
network)
User testimony (videos)

Sympathy - by representing people who are suffering
or by facilitating interactions with people who are
suffering.
Kindness - symbolizes kind people or enables other
people to do kind things for us.
Love - products can facilitate interpersonal love, can
represent someone we love.

Ability to communicate with
other users and/or health
professionals via instant
message chat

Respect- a product can represent or remind someone
whom we have respect for.

Information architecture

Kindness- because it responds kindly.

Information categorization

Inspiration - a product can enable or symbolize
activities that are inspiring.

Use of clear and easy to
understand language
Information structured to
facilitate the search and
navigation

Energized - people can feel energized by mentally
refreshing products.
Courage - products can make people confident because
they help in uncertain situations, because they are
trustworthy or because they represent something
empowering.
Confidence - people can feel confident about a product
that is trustworthy or easy to use.

7 Desmet (2012) provided different definitions of emotions, but we only use the one’s we consider that are
related to our object of study.
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Interaction
Ease of navigation between
content
Ease in performing tasks (e.g.,
content search, to register,
subscribe newsletter, etc.)
Ease in contacting other people
via the website (e.g., instant
messaging, sending emails to
authors, questions, etc.)

User experience
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Kindness- because it eases a difficult task or because it
has a nurturing function.
Respect- someone can feel respected in which a product
plays a facilitating role in the interaction.
Surprise - people can be surprised by what products do,
what they can do with them, or what people can do with
them.
Confidence - people can feel confident about a product
that is easy to use.
Joy - people can experience joy when a product fulfills its
function well.
Love - people can love using a product.
Admiration - qualities that are admired are
craftsmanship, a sense of a product being well thought
through, integrity, and inventiveness (for example, in
surpassing the average or the expectations of a product).
Worship - it is unique, of very high quality, scarce.
Enchantment - the activity of using a product can
be enchanting because it involves overwhelming
experiences or because it stimulates flow experiences.
Fascination - people can be fascinated by what they can
achieve with a product or what others can do with it.
Inspiration - a product can enable or symbolize
activities that are inspiring.
Hope - people can be hopeful about the anticipated
consequences of using a product or because they
represent past or future success or because they
represent certain beliefs.
Courage - products can make people confident because
they help in uncertain situations, because they are
trustworthy or because they represent something
empowering. A product can also require confidence to
use or enable people to engage in activities.
Confidence - people can feel confident about a product
that is trustworthy or easy to use.
Pride - achieving something that the product facilitates.
Euphoria - people can be euphoric about activities that
are facilitated by-products.

Despite this knowledge, some studies showed that people have emotional responses towards design elements in interfaces (Tzvetanova, 2007) but that elements
were not identifiable. Therefore, identifying design elements that provoke emotion
within the user is very important to user interface designers. With the proposal
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presented in Table 2, we were able to systematize knowledge and therefore to provide more detailed information about which interface elements can be worked in
such a way to create or amplify emotional impact in products.
This perspective relating interface dimensions that differently impact trust and
credibility, with other studies provides deep knowledge and awareness to one in the
Interface design field. In addition, it defines a starting point to further investigation
to deepen knowledge about the impact of the Interface in emotions and vice-versa.
Although our study was conducted in the eHealth field, we believe that this approach
applies to other areas based on our results and other ongoing studies.
Knowing that we are trying to structure and simplify complex concepts, whose
boundaries are very tenuous, we also feel that the knowledge in this field needs
more deepness to boost further investigations and practice.
We believe that an integrated vision is of most importance under the context of
trust and credibility studies and supports a deeper analysis of the Interface’s dimensions and elements that are more influential in credibility and trust and on
identifying their relations with emotions. Therefore, our proposal is based on different studies and relating them with results achieved during our study in trust and
credibility principles for Interface design (Sousa, 2017).
Research in Human-Computer Interaction (HCI) and other areas suggests that interface aesthetics has an essential role in perceiving the system’s usability Research
in Human-Computer Interaction (HCI) and other areas suggests that interface aesthetics has an essential role in perceiving the system’s usability (DeLone & McLean,
1992; Jennifer Preece et al., 2007). Some of these studies place trust in the same level of
usability (Riemenschneider et al., 2009) or as a crucial element to the intention of use.
As stated before, pleasant visual design can trigger positive emotions and increase
credibility and trust. However, as our results show, it is also important to create
a good user experience, information architecture, interaction, and social presence.
Our study also confirms that the visual dimension is not the most relevant (Sousa,
2017). The work presented in this paper allows us to confirm the influence of the
Interface in emotions and demonstrate the influence of a proposed set of Interface
dimensions (visual, information architecture, interaction, social presence, and user
experience) in credibility and trust perception. Furthermore, through the perspective
of emotions theory and the manifestations of positive emotions in human-product
interactions (Desmet, 2012) we propose a relationship between emotions and the
interface emotions. We believe that these results can contribute to studying the influence of emotions in trust and, consequently, in Interface design practice.
The focus of the study presented in this paper considers the Interface - not only
as of the mediating element and the responsibility for the interaction between the
information available on the Web and individuals - as the starting point for the
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perception and creation of credible and reliable processes as well as the establishments of emotional processes. It also proposes a relation between Interface elements and dimensions, and emotions. Therefore, the results of this study could be
an essential tool for studies and makers in this field.
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Proposal for a digital platform for the aggregation
of local journalistic Portuguese content
Pedro Almeida1, Telmo Silva2, Pedro Beça3, Carolina Nicolau4, Iulia Covalenco5

Abstract. The media industry, especially newspapers, has been transformed by the
migration to digital formats. However, this digitalization process has been slow,
especially for smaller newspapers like the local or regional press. In this context,
this study intends to contribute to the development of a digital platform for the
Portuguese Media Industry, and specifically for the local and regional press, that
would allow it to take advantage of new models of access, creation, sharing and
commercialization of digital contents. This paper presents the design and interaction guidelines that were established in the development of the digital platform that
aggregates local and regional news content. The methodology used in the research
allowed to verify the acceptance of the proposed functionalities by the target audience, as well as to gather a set of comments and suggestions about the product.
Keywords: Digital Journalism, Regional and Local Press, User Centered Design, UX
Evaluation, Branding.

1

Introduction

Considering the current challenges, complexity and diversity of 21st century digital
technologies that require innovative solutions to contextual problems, it is necessary to develop products and platforms that are accessible and can increase the
motivation to use of the public. It is essential to define differentiation features that
can add value to the product and demonstrate the importance in the daily lives of
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users. In this sense, newspapers and magazines, considering this new reality, had
to rethink distribution strategies, content formats, ways to monetize their content
and even the use of language. Journalism had to adapt to the changes imposed by
the new reality and, above all, by the evolution of technological resources (Gonçalves,
2016). The media went through a process defined by Fidler (Fidler, 1997) as “mediamorphosis”, a mixture of “media” and “metamorphosis”. In other words, they have
experienced the need for transformation in order to stay in business. In this sense,
the internet has created opportunities for breaking temporal and spatial barriers
by allowing the information to be always in the palm of the hand, through mobile
devices connected to the internet (Jenkins, 2008). This project focuses mainly on
national media in Portugal, as it aims to develop a digital solution that would beneficiate local and regional press. It also important to refer that Obercom indicates
that the importance of television and the Internet as the main news sources has
increased to 58% in 2021 compared to 30.9% reported in 2019. In regard to regional
and local news content consumption, 14.5% of the Portuguese stated that had used
a local or regional newspaper in the previous week. The data analyzed by Obercom
in 2020, “... reveals a picture of diversity when it comes to sources of information
at the local level, where local media, official institutions and social networks play a
proportional role in satisfying the thirst for information” (Obercom, 2020). Therefore,
it is understood that there is a need to create a digital platform that provides a closer
approach of the public to regional and local media. As such, the main goal of project
is to create a platform that allow the users to have an easy access to the regional and
local press content through a unified interface enriched with personalized recommendations. As for the structure of this document, it begins by presenting a theoretical framework where it is possible to congregate a set of information selected from
relevant papers that frame the main characteristics that a digital platform should
have, and the consumption of news content in various contexts. Subsequently, the
medium fidelity prototype is presented, in both mobile and desktop versions, to
demonstrate to the potential future users, the platform, its main features and related functionalities. In the following section the research methodology is presented,
particularly the techniques of data collection and analysis. The paper ends with a
conclusion, where a critical analysis of all the work developed is made, as well as
the indication of potential solutions that can be applied, by bringing differentiating
aspects and functionalities to the project.

2

State of art

The consumption of news content has undergone a transformation driven by human
behavior. This change triggers challenges at the level of the practice of work related
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to the media, of the questionings about the epistemology of this field of knowledge
(Becker et al., 2018), and it is directly linked to the convergence process, that is, to
the concept that defines the “technological, industrial, cultural, and social changes
in the way media flows in culture” (Jenkins, 2009, p. 377). In this sense, it is possible
to observe that there is currently a differentiated search compared to the one before,
when it comes to the content. In other words, articles, videos, photos and audios can
easily reach users through different media. News access do not depend merely on
readers’ preferences, but on a combination of strategies that must also be a part of
broadcast media planning (Gangadharbatla et al., 2014). And as Henry Jenkins (2009)
points out, some of the ideas associated with the term of convergence include the
flow of content across multiple media, the cooperation between multiple media industries, the averment of new funding structures, and the migratory behavior of the
audience that relentlessly searches, regardless of the source, for the entertainment
experiences they desire. In a broader sense, it refers to a situation where multiple
media systems coexist and where content passes through the receiver fluidly.
It can then be stated that, in the convergence process, the media are not only
content and technology distribution systems in several platforms, but they are cultural systems (H. Rocha et al., 2015). In this scenario imposed on the communicational universe, the entities that did not find new ways to present their content
suffered irreversible impacts such as closures, layoffs and, in some cases, oblivion.
On the other hand, to avoid such situations, different media groups, startups and
entrepreneurs in general have been moving to find alternatives capable of providing readers with a new content consumption experience. This is a global challenge,
which has affected both large and small entities.
In case of regional and local newspapers, for example, the obstacles may be even
greater. The lack of resources and, especially, access to new technologies can make
it difficult for media outlets to adapt to the new reality and consequently to pursue
new business opportunities, among others. As indicated in the paper “Hyperlocal
Journalism: innovation and digital culture”, hyperlocalities can offer both geographic and content graining, meaning that the focus is directed to a specific location or
product (H. Rocha et al., 2015). By linking the local to the online, companies in various sectors can: meet customer needs quickly, by managing the service in real time
(L. V. Rocha & Tocantins, 2017); sell the product/value originating from the location/
region, regardless of the consumer’s location; and, most importantly, generate revenues that are reflected in the community, such as jobs, and in the innovation of the
company and its products.
Regarding the existing regional and local newspapers in Portugal, most of them
do not have a digital presence and are often faced with a lack of support and financial resources, among others, for the daily development of news content, and the
corresponding sale of the respective content. It was on this basis that the project was
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conceived. In order to develop an aggregation platform for news content, a research
of the most relevant platforms in the market was carried out, where it was possible
to understand that the ones that stand out regarding the best practices of interaction
and design are the following: Flipboard, Google News and Feedly, as aggregation platforms and, Público and Washington Post as good example of visual interaction and
navigation. The former platforms present important features when it relates to the
unification of content form different sources, but they do not address the Portuguese
context and are not targeted at local press. In this sense, the opportunity to develop a
regional and local aggregator platform for the portuguese context is foreseen.

3

Project objectives and functional requirements

In order to establish a path for the investigation, in a more objective and effective
way, a list of objectives was drawn up for the study to be developed. These were
designed according to the research and analysis of international and national platforms with similar purposes, as mentioned before, and based on the project’s objectives, a unified and user-friendly solution. In this manner, general and specific
objectives were elaborated, which will facilitate the obtaining of data and consequently a more rigorous result. As for the general objective, it is intended to develop a
proposal for unifying and personalizing local news content deliver on a digital platform. As for specific objectives, the following were defined: development of a unified
and personalized interface based on different local and regional news sources and
content by independent journalists.
Considering the main goal of the project to develop a set of functional requirements were defined. One of the main requirements taken into consideration was
that the potential users of this platform have different levels of digital literacy. In
this context, the platform assumes a flexible and personalized structure that adapts
to the preferences of readers and ensures easy navigation, defined by:
• A component that allows to choose preferred themes, and filter by type of
content and by newspapers based on zip code and preferred news categories;
• Another component, the home page, has as its primary function the
aggregation of news from various regional and local newspapers, according to
filters initially defined by the user;
• A set of functionalities associated to each news item, as follows: “Like the
news”, which will allow the user to add the news item to the “My Contents”
list, which can later be accessed in the section with the same denomination;
“Share”, which will allow the news article to be shared on the social networks;
“Reading Assistant”, which will use Text-to-speech technology to automatically
read the news content;
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The third component is represented by the “Multimedia Area”, which is divided
into two segments: podcasts, which will integrate news content in audio
format; and thematic notebooks, which will gather a set of news of several
types that share a specific categorie;
The platform will make premium content available, that is, free and paid
content will coexist on the same platform;
The integration of a distinctive payment system, which will make possible the
creation of a personal, non-transferable virtual card that will allow recharges
to be made.

Functional and graphical proposal

Based on the requirements, the distinct phases of design and prototyping of the
platform (wireframes, low fidelity and medium fidelity prototype) were carried out.
The content unification features, are clearly expressed on the main page (see Fig. 1).
This page, besides being the center of the platform, is the gateway for the use of the
remaining spaces and functionalities and, therefore, contains not only two menus
that allow access to areas such as “Themes”, “My contents” and “Multimedia Area”,
but also sections, such as “My highlights”, “Most read news” and “Themes”. In the case
of “My highlights” this section gathers news presented on the platform that can be
filtered by the reader’s or, in the case of the “Most read news” section, it gathers news
selected considering the high number of views in general of all users of the platform.

Fig.1 Homepage (Desktop version).
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Complementarily, the unification of contents is achieved with the aggregation
of news by its theme, region, or relevance, independently of the news organization
that provided it. That is, the news are not aggregated in repositories based on their
source, but rather based on aspects that more closely reflect the preferences of users, such as preferred themes or preferred region(s). Regarding customization, it
was established that this should be done both by the user and the platform, so that
the interaction results in a positive and engaged experience for the reader. In this
sense, it is up to the user to insert and select some data upon registration within the
platform, such as, for example, selecting the categories of greater preference and
inputting the postcodes of the regions of his or her preference. As far as the platform
is concerned, it will filter all types of existing content based on the data entered by
the user. This filtering will be reflected in all recommendations, highlights, and
suggested content.   

5

Evaluation of the platform requirements
and functionalities with potential users

The process of evaluation of the functional requirements and functionalities of
the platform was divided into two phases (see Fig. 2). After checking the availability
of the respondents, the first phase consisted in requesting the completion of the
survey specifically directed to the comprehension and analysis of data related to the
consumption of news content, at regional and local level, and to the development of
an aggregator platform of newspapers and their content.

Fig.2 Scheme for data collection methods and techniques

The second phase consisted in conducting an interview by videoconference to
obtain the opinion of potential users about the functionalities to be integrated in
the platform. In these interviews, first a brief introductory presentation was made
about the main objectives of the interview. Next, the Informed Consent was mentioned again, informing the interviewee of the inherent conditions, and always reinforcing the possibility of intervening at any time. During the interviews, the main
functionalities of the platform were explained, starting with the demonstration of
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the medium fidelity prototype. Additional questions were also integrated, carried out
in a fluid, open and flexible manner, giving a high degree of freedom to the observer.

5.1. Interviews
The overall goals of the interviews were: i) to measure the level of interest of potential users in using the aggregation platform; ii) to understand the relevance of
integrating distinct types of news content in a digital platform.
As for the specific objectives, these include the following: i) to measure the level
of acceptance of a recommendation system associated with the preferred categories
and zip codes by the target audience; ii) to validate if the selected functionalities
incorporated in the mockups provided a suitable interaction with the platform’s
interfaces by its users; iii) to validate the strategies of valorization of the content as
an incentive for the adoption premium news content (paid) by readers.

5.2. Target Audience and the evaluation participants
This study focused on individuals between the ages of 18 and 70, both female and
male, living both in Portugal and Portuguese living abroad who need to stay up to
date. For the study different profiles of the Portuguese readers referenced in study
by Obercom, from the National Institute of Statistics of Portugal, from Pordata and
lastly, from the Emigration Observatory (Cardoso Sandro Mendonça et al., 2018) were
considered. Based on those, it was possible to characterize the target audience of the
regional or/and local press. The ages of the largest number of readers of regional/
local newspapers online are between 25-34 years old (19.80%), 34-44 years old (24%)
and over 55 years old (33.10%); In terms of geographic location the readers are found
living in the northern region (25.10%) or central region (30.30%); Most of the public who access online news content have a high level of education (university degree) and the remaining, with power education, opt for reading in traditional media
(printed). However, there is a tendency to consider online newspapers as the most
important news source. In the profile os local news readers it is also important to
refer the Portuguese emigrants. Specially if we consider that since 2001 there has
been a continuous increase in emigration, especially in 2018 and 2019, with an annual average of more than 80000 people (Asahi Group Holdings, 2020). Taking theses
characteristics of the typical reader of local newspapers, the team looked to get a
group of participants that were related to these profiles.

5.3. The participants
For the selection of participants, a non-representative sampling technique - intentional, was adopted. On this basis, the sample consisted of 9 individuals, with ages
ranging from 20 to 70 years old, with at least a basic digital literacy and with consumption habits of regional and local newspapers in physical or digital supports.
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Basic digital literacy is understood as when the user has a minimum capacity to
understand and use mobile devices to enjoy specific content sought in digital spaces.

5.4. Data collection instruments
As for the data collection methods, the techniques of indirect participant observation
and semi-structured interview were chosen. As a mixed method, but mostly qualitative method, the questionnaire survey technique was chosen, since it allows for
greater ease of response, as well as enabling more efficient data collection and analysis. As for the process of implementing the study, it was divided into stages. The
initial stage consisted in the preparation of data collection methods and their respective instruments, as well as in the structuring of emails, specifically built with
the intention of asking for the participation of respondents in the study and prior
validation of the functional requirements of the platform.
A questionnaire was developed, containing 15 questions, with an estimated time
for completion of 5 minutes. Closed-ended questions were created to ensure a quick
response. Regarding the type of questions different ones were used, such as: multiple choice questions, and open-ended questions. As for the structured questions
raised during the videoconference interviews, these were open-ended questions,
which allowed the respondents to freely express their opinion regarding, for example, functionalities and visual aspects.

5.5. Carring out the interviews
To validate the initial proposal of functionalities for the platform, and understand
the needs of the participants, exploratory interviews were structured. These allowed
a more in-depth analysis of the participants, opinions and were conducted via Zoom.
Regarding the topics discussed, these focused on the key features associated with
the platform, which are:
• The implementation of thematic notebooks and podcasts, incorporation of
advertisements combined with free and premium news content;
• The integration of Text-to-speech feature;
• The payment method, the implementation of the digital card and the
associated currency conversion system;
• Suggestions for implementation and change;
• The level of acceptance of the incorporation of a recommendation system
associated with the preferred themes and the postal code.
The interviews took place between 2 and 18 of March 2021 and lasted an average of 33.18 minutes. In the following, a detailed analysis of each specific theme
addressed in the surveys and during the exploratory interviews will be carried out.
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6 Analysis and discussion of the data
The sample ranged in age between 24 and 68 years, with an average age of 40 years,
with the female gender represented by six people, and the male gender by three people.
When questioned “Do you currently live in the region where you spent your
childhood and youth?”, six participants reported that they do not currently live in
the region where they spent their childhood and youth, with the remaining three
answering “Yes”. In response to the question “Do you have a connection with the
region and people you are from?” all participants answered “Yes”.
In response to the question “How often do you read news from the newspaper in
your region?”, two indicated that they do not read, one responder indicated that they
read a few times a month, one indicated that they read less than once a week, three
indicated a few times a week, and finally two indicated that they have a habit of
reading every day. Regarding the frequency of checking news from regional newspapers on paper, five respondents answered they do not use this medium, two respondents said they usually check it a few times a month, and finally two respondents answered, “Less than once a week”. In terms of online regional newspapers,
three respondents answered, “Every day”, two indicated that they usually consult
a few times a week, one respondent answered, “Less than one time a week”, one
respondent said that he consults a few times a month, and lastly two respondents
answered that they do not consult online regional newspapers.
As for Social Networks, four respondents answered that they consult the news
integrated in social networks every day, two answered “A few times a day”, one
answered that he consults a few times a week, one answered “Less than one time a
week”, and finally, one selected the answer “I do not use”. In the case of consulting
the official websites of magazines/newspapers, five respondents answered, “Every
day,” three indicated that they consult news in this format a few times a week, and
one answered, “A few times a month.” When asked “Do you consume more content
in physical or digital format?”, all reported that they consumed more content in
digital format.
There was neither an associated correlation between academic qualifications
and the frequency with which respondents usually read news content, nor a correlation between a possible greater consumption of regional and local news more
often by users living abroad.

6.1. Thematic notebooks and podcasts
As previously mentioned, the platform will provide content organized by thematic
notebooks and podcasts. As for the implementation of these, the goal was not only
to understand the consumption patterns of the respondents, with the podcasts, but
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also to understand if they can in fact be considered as a differentiating point, able to
draw attention and increase the number of users.
Regarding the consumption of podcasts and answering the questions “Do you
usually listen to podcasts?” and “How often do you listen to podcasts?”, six respondents answered “Yes” and the remaining three “No”, and of these, two indicated that
they were interested in starting the consumption of this type of content, because
it allows the simultaneous execution of different tasks. In this context, three participants listen to podcasts frequently, two quite frequently, one listen with some
frequency, one not very frequently, and the remaining two never listen.
The defined sample stated that, in general, the implementation of podcasts and
thematic notebooks aroused some interest, not only by the possibility of accessing
these specific contents, but also by the aggregative characteristic of the platform in
question. Even so, User 7 reinforced that his level of interest was low. User 1 indicated that the organization of contents by specific themes is very interesting, essentially because of its aggregating characteristic. User 3 stated, “The news compiler makes
sense, especially for smaller newspapers”, while User 6 conferred that “...they can be
a switch for someone to join the platform in the premium version” indicating also”
...that people are willing to pay whatever is the point of differentiation”.
Therefore, answering the question “Are the implementation of podcasts and thematic notebooks factors for choosing the platform over others”, all respondents answered “Yes”, and several comments were also registered, most of them being a reinforcement of the importance of the content aggregated in the thematic notebooks
being exclusive to the platform.

6.2. Digital card
As mentioned, the platform presents a differentiated payment system for premium
content. After a brief explanation of its main functionalities and the payment method that will be implemented, the respondents were asked to evaluate their level of
interest in the payment system presented.
User 2 showed enthusiasm about the use of a digital card, justifying this by the
possibility of having greater control over recharges and security relative to the card
itself, thus increasing the willingness to acquire the platform’s contents, “...I think
this is very important (refers to the card) because often I don’t acquire a certain
product/service because I’m afraid to use the card”, “...that’s why many times I don’t
buy anything...”. In this context, User 8 responded, “It seems much better this way,
so you can put 5 euros, see for yourself, try it, like it, when you want, recharge, if you
don’t want, you don’t have the obligation to recharge, or debit the value from your
card every x period of time.” As for the purchase of single items, User 7, suggested the
implementation of a more traditional payment method, as an alternative for users
who are more used to monthly payments for digital services.
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Regarding conversion mechanisms, although users valued the possibility of using contents in an individualized way, i.e., opting for single payment of each premium article, and discounting the value, in credits, from the virtual card, they showed
some concern with the conversion from euro to credit. In this sense, User 4 indicated: “I think that the credits’ part must be very well investigated, that is, if it pays or
not to put credits or if it pays more to have a monthly fee”, and User 3 mentioned
that this system “...may be good, because people might end up buying more, but
otherwise it may be confusing”.

6.3. Implementation and change suggestions
As for suggestions for implementation, both User 4 and User 8 suggested the introduction of an additional interface, which would promote national, regional and
local events, so that this additional functionality would allow the recognition and
valorization of local culture. User 5 suggested the integration of a more immediate
access to filters that would allow the modification of the postal code and the chosen
themes in the second phase of the registration. He also indicated as a suggestion the
integration of an additional functionality that would allow filtering the information
by premium and non-premium contents. Finally, User 7, concerning the interface
and the organization of contents, indicated two suggestions, first one consisted in
the inclusion of a section which would indicate the number of credits to be used in
the digital card, located, for example, next to the user’s photograph, facilitating this
way the user’s interaction with the platform itself. As for the suggestions for change,
User 5 considered the title given to the section that allows him to view the contents
he likes, such as “My Contents”, as confusing, “My Contents, it’s not direct and can
be confusing”, suggesting that it should have a title more easily associated with the
defined functionality.

6.4. Premium content and the advertising mechanism
During the interviews, questions related to advertising and how it can lead the user
to consume premium content and the perception of free and premium content consumption by the defined target audience emerged.
Regarding the presence of advertising and the level of annoyance it causes, five
interviewees indicated that the level of annoyance was high, and the remaining
four classified it as “Medium” or “Some”, justifying their choice with the full understanding of the importance of its presence on the platforms for companies and journalists. As for the typology of consumption, most of the interviewed users choose to
view free content, as it is easily accessible, and can mostly be found on any platform
that has national news. In this context, as for premium content, it was concluded
that they would only choose, in general, this modality to access exclusive articles,
for example, opinion articles.
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6.5. Platform adherence
It was sought to understand the level of motivation in joining the platform. In this
sense, respondents showed great interest in joining the platform, both for its aggregation features as well as for the customization/recommendation of news content
according to filters.
As for User 4, he valued the unification of regional and local news content, “Yes,
because I usually call my grandmother and she tells me the news from my hometown, so it would be easier for me to know beforehand, but it would be useful, because many times a person no longer has roots in the place where he/she used to
be, but at the same time he/she likes to be connected”. As for the thematic notebooks and podcasts, this user found interesting the idea of being able to choose to
view specific content. In turn, User 5, considered interesting the inclusion of content
developed by independent journalists, due to its ability to bring a greater number
of people who seek and value differentiated content, such as opinion articles. The
possibility to follow a journalist and receive notifications related to him/her was
also seen as an added value, because “... sometimes it’s not a matter of the theme,
but of liking the way a specific journalist writes”. Still, the respondent showed some
concern regarding the filtering of contents by themes, considering it as insufficient
to awaken the user’s interest in joining the platform, but the idea of filtering them
by postal code seemed to be more appealing.
Regarding the content of the platform, User 6, expressed some concern in relation
to advertising, funding and the willingness of users to pay for membership. In the
first place, in the opinion of this user, the platform can effectively generate many financial resources. In this sense, he made a reference to the need to create a suitable
profit distribution system, and the need to integrate news that add value, defining
it as key point in the growth and expansion of its digital presence in the daily life of
its user. Secondly, he referred to the integration of advertisements in the platform,
and that this should be executed in a balanced way as to quantity and layout. The
interviewee showed a lot of interest and satisfaction with the aggregation of content.
Another important aspect mentioned during the interview by User 8, the opportunity to create partnerships with local/regional companies, seeing it as a means of
boosting local business through advertising.
As for the percentage of interviewees that live or have lived outside Portugal, they
showed interest in this type of aggregator platform, as in this way they can visualize the news contents more directed to the place where they spent their childhood
or youth. In this context, User 7 stated, “...we have access to a lot of things through
the internet, but if we had everything aggregated in a platform that could make the
search more oriented, it would be much better”, as well as the adherence will depend a lot on the sources that will be integrated in it, as mentioned by User 9.
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Regarding the platform, it is possible to detect that through the opinions of the
target audience, the strong points highlighted were: its aggregator character, the
customization of news content, its organization by thematic sections and its curation process, and finally the integration of podcasts in the same space, thus avoiding
the unnecessary transition between different web applications.

6.6. Recommendation Engine
It was considered important to understand if the filtering of contents via zip code
and preferred categories are relevant and suitable features, and if the implementation of a recommendation engine raises concerns or is seen favorably. Regarding the
personalization mechanism, User 8 referred, in this context, that “...to have news
representative of a country, if I don’t have to go to the application to see regional
things, and maybe to see what’s happening in the country, I’ll have to go to another
platform”, showing this way some concern with the access to national news, and
that the personalization mechanism that filters the content by postal code, may
limit its visualization.

7

Conclusion

For most of the interviewees, the quality and typology of news content were of high
concern, highlighting that it will dictate the adoption and continuous use of the
aggregation platform. The interviewees highlighted opinion articles as the most interesting, due to their differentiating and exclusive characteristics.
Regarding the aggregating character of the platform, a high level of interest was
shown in the diversity of contents, as for well as the possibility of viewing and
listening to the news in a single space. Regarding the payment related card and
its respective functionalities, doubts were raised concerning the conversion system
(from euro to credits), questioning its pertinence and the values established for the
purchase of news.
Overlooking the evaluation procedure, and for the aspects that should be improved, it is considered that the interviews or usability tests should include a larger
and more diverse sample, enabling a more detailed data analysis, which will result
in a more viable set of results, capable of assisting in the development of a more
consistent platform and application.
Even though the number of participants was limited, it can be concluded a great
interest on the platforms was expressed but the potential users.
Subsequently, usability tests will be carried out on the hi-fi prototype, in order to
validate changes, considered essential by users.
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Design alone is not enough: We need dialogues,
relationships, open systems and sharing.
Giulia Scalera1 [0000-0002-9031-0146]

Abstract. The paper analyses the role of communication design in the design processes involved in the diffusion of public utility messages which, in the con- temporary scenario, are necessarily oriented towards sustainability issues. After an analysis of the complex and increasingly rare design collaborations between public bodies
and designers in Italy, the paper presents a public utility communication project
born from a fruitful collaboration between the two worlds. The two worlds are able
to achieve significant results in terms of awareness and impact on the territory
only if they work in synergy. The case study presented is the result of a three-year
project developed thanks to the willingness of the company Idrica Gori to adhere to
the European awareness campaign Plastic Free.
Keywords: Eco-Communication, First Thing First, Plastic Free.

1

The Dialogue between Public Administration and
Design in Italy. Asurvey.

1.1. State of art
In the complex communicative environment of the Public Utility, in which state
and people, municipalities and citizens, proposals and expectations, services offered
with their approval or disapproval coexist, design alone is not enough to simplify
this communicational overload (Grimaldi,2020,p.68). What is needed is an integrated organizational model capable of involving multiple professional figures called
upon to work synergistically to achieve concrete communicative results.
Pino Grimaldi (2020, p. 72) around the 1990s, at the same time as the birth of the
URP (Office of Public Relations) in Italy, proposed the “Office of Communication” in

1 Università degli Studi della Campania “Luigi Vanvitelli”, Dip. Architettura e Disegno Industriale, Aversa
CE 81031,IT. giulia.scalera@unicampania.it
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which he posited two fundamental points in the management of Public Utility communication, the first was that of introducing into public offices qualified personnel
specialized in communication, still lacking in many public administrations, and
the second was that of listening to citizens in order to understand their perceptions
and their relationship with the services offered pro-bono by the P. A., public agencies
and companies. From this point of view, communication of public utility, in addition to promoting, enhancing and sensitizing the community towards certain social
issues, had the objective of establishing direct relations between public and private,
individual and collective, thus building a solid network of trust between institution
and people. Since, communication, is not only about messages and megaphones,
but also about listening, dialogue, shared representation (Rolando, 2020), the attempt was to share the communication process for the dissemination of messages
of public interest and also to start new relationships between state and citizens. A
cultural and creative exchange that takes place with the general objective of improving human life through projects and actions that favor the encounter between
different visions and needs. In this sense, the working group on the last Reform of
public communication and national social media policy (promoted by the Ministry
of Public Administration and hinged in the IV OGP ItalyPlan) considers indispensable” the centrality of the citizen, pivot of the legislation of the last two decades [...].
The citizen is now the owner of the right to verify the quality of services and to contribute to the design and continuous improvement of services, in the perspective of
open government” (Ministry of Public Administration, 2020).
Despite this push towards increasingly pronounced forms of accountability,
whereby public institutions become more accountable for their actions and decisions to citizens (Marci, 2018); and despite the undisputed ability of design to interpret people’s needs through the design of advanced scenarios based on user center
methods (Elisabhet, B., Sanders, N., 2002), in Italy the political class still struggles to
give design managerial assignments for the design of active social policies. Unlike
countries like Great Britain, where design manages to influence politics through
an intense work of communication and sharing of design experiences already experimented by designer-strategists and disseminated to the community. In Italy, a
resistance emerges due to a poor attendance and knowledge of design methods and
the advantages that design is able to offer to Italian political leadership (Sinni,G.2017).
Such as, for example, the ability to intercept contexts at risk to submit them to the
attention of governmental bodies, cooperating in defining the demand for social
innovation that a specific territory needs (Design Council, strategies 2020). In Italy,
in fact, state projects such as “Italia login - la casa del cittadino” (Italy login - the
citizen’s house) are still extraordinary, in which renowned communication design
professionals took part to design UX and UI of digital services offered by the public administration to citizens. The qualified steering committee composed of public
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personnel, designers, copywriters and programmers has also defined guidelines
and designed specific tools to accompany the Public Administration in the migration to new digital systems.
Another example in which communication design was able to explicate its role
as translator between issuer and receiver (Anceschi, 1981; Baule & Caratti, 2016) and
simultaneously play the role of actor within a system of subjects and facilitator of
relationships within the working group was the project WeMi, the city for welfare
(https://wemi.comune.milano.it/) The project, promoted by the City of Milan, was
carried out by an interdisciplinary group composed of representatives of the public
administration, social workers, sociologists, architects and experts in urban studies, mediation experts and communication designers. The objective was to design a
platform capable of making access to the welfare system of the City of Milan easier.
With this aim, the research group DCxW (Communication Design for Welfare)was
given the task of accompanying the citizens, but also the various actors involved, in
a transformation process that has implied and implies a change in point of view, in
the ways of coming into contact with services, to request them, to think an share
them, that is a more general transformation of mental models related to the relationship between citizens and institutions (Bucchetti, V.2019).

Fig.1 Visual identities of the Wemi Project, developed in collaboration between the City of
Milan and the Milan Polytechnic.
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Fig.2 /3 Some operational sites of the WeMi project, Milan.

The cases cited, in addition to being valid examples of excellence in the dialogue
between design, citizens’ needs and social policies, mark-unfortunately-their extraordinary character, defining the circumscribed collaborative area that is created between institutions and design that is still too limited and weak in Italy. A
heterogeneous country, internationally recognized for the value of Made in Italy
(expressed through the”4 A’s”: Clothing, Agribusiness, Furniture and Aerospace),
achieved thanks to an articulated network of companies present throughout the national territory and in particular branched out in many small suburbs full of traditions and “material culture”, which need more than ever communication strategies
and actions for the valorization of the territory and to allow citizens a more active
social life with respect to the paradigms of contemporary collectivity.
Many articles and studies show the resistance of Italian Public Administrations,
compared to the international panorama, to rely on design for the strategic development of integrated communication projects. A fact from which it emerges that
the active role of design in public contexts has lasted less than twenty years since
its inception in Italy, made to coincide by historians with the birth of the concept
of Public Utility coined by Albe Steiner in 1973, through which he stressed the need
to direct new generations towards “the activities of propaganda and cultural diffusion” thanks to communication design. The public administration has, therefore, an
urgent need to recover the relationship with the world of communication design if
it wants to give fulfillment to the objectives arising from the processes of digitization and simplification of services to citizens (Sinni, G. 2017) as well as increase the
policies of territorial enhancement and adapt to the messages of public awareness
towards the most urgent issues of today such as sustainability.

1.2. Utility communication and sustainability.
Already in 1963 Garland wrote in the manifesto First Thing First that the time to deal
with useless and futile products is over, that it is time to look beyond commercial
advertising (G. Sinni, 2017) to devote himself to the ethical component and put man
back at the center of communication.
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Public utility graphics, understood in the Dolcinian way , is “a civic commitment
to the world” (Pastore, M. 2016) and in the anthropocene era geology we inhabit is
increasingly influenced by phenomena related to the environmental impacts that
humans are generating on the earth and more generally to the areas of sustainability identified by the United Nations 2030Agenda.
The transition of sustainable policies - from the ethical sphere to the discipline of
law - (Porena, 2017, p. 4), demonstrates the concrete dimension now assumed by the
Corporate Social Responsibility (CSR) of companies. A social and civil commitment
that Entities and Companies providing public utilities report and communicate
through the sustainability report made mandatory by Directive number 95 of 2014
(2014/95/EU) for” large companies that are public interest entities that are parent
companies of large groups, in each case having an average of more than 500 workers, in the case of a group, to be calculated on a consolidated basis”.A reporting that
confronts all companies, especially public companies, with a substantial paradigm
shift in which the concepts of balance, accessibility and loyalty go from being simply evoked to real elements of vocation (Morace, 2016) that guide business choices
along the entire chain of entrepreneurial activity.
Sustainable business sensitivity has an evolutionary history of about sixty years,
which Manzini in Multiverso (2004), traces through clear ten-year stages summarized below. Starting from the 60s, with the proliferation of industry, the first reflections on the theme of sustainability began to arise in relation to the disproportionate use of raw materials for the realization of consumer goods. In the 70’s, period in
which the first criticisms to the economic concept of unlimited growth were born,
also connected to the growth of population, the first protest movements began to
arise with the annexed awareness to arrive in the 80’s when the movements became
international thanks to the voice of non-governmental environmental associations
that began to spread environmental awareness through demonstrations. In 1987 the
UN conducted a study on the development of humanity in which there was a first
definition of the concept of sustainable development that said “with this expression
we refer to the systemic conditions for which, at the planetary and regional level,
social and productive development takes place within the limits of environmental resilience, without compromising the needs of future generations and within
a framework of fair satisfaction of those needs” (Manzini 2004, p.104). The concept
of sustainability expressed in this way clarifies the strong attention to the environmental factor, and therefore material, which will gradually become more and more
immaterial until it becomes ethical reason, so immaterial and increasingly close to
philosophy. From the 90s onwards, its scope has widened considerably, involving
the philosophies of design and consumption, communication and sales.
A trend that also takes shape from important artistic actions that make the relationship of balance between man and nature, environmental performance. Think
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of the work of Joseph Beuys, who used the synaesthetic language to spread the sustainable message through words, gestures, intuitions, noises, smells, sounds, behaviors (...) in order to adopt a process of solidarity collaboration between different
men and always respecting freedom and creativity [ ]. Defined as a “shaman of art”,
the example of Boys, expresses the diffusion of the meaning of sustainability to the
most immaterial social issues, which involve work policies, the welfare of man, the
environment and nature in a broad and widespread perspective.
In fact, it was at the end of the 90s (1997) that the famous model of sustainable
business assessment called “Triple Bottom Line” was born, based on the paradigm of
the three P’s: profit, planet, people (Elkington, 1997); three fundamental guidelines
through which the image of a sustainable company is outlined that applies a more
ethical approach to profit strategies, respecting and listening to the needs of staff,
with the aim of protecting natural resources over time (Lombardi,2011).
Sustainability has gradually intensified to the point of the emergence of manifestos of denunciation, such as those issued by Thumberg, to the dissemination
and definition of new design-led policies, such as those defined by Bruce Mau in his
latest publication MC24 (2020). In the book Mau identifies 24 guiding principles of
design for the great changes we are experiencing. From the incipit that introduces
the text the same tones emerge; urgency, alarmism and collective struggles so that
“Things gotta change. Now.” Practically everything we do today needs to change. We
are still doing most things as if we own nature and have unlimited resources. We
work as if waste is not a problem. We treat nature like a pantry and a toilet. We
think short term, party like there’s no tomorrow, and pass the check to future generations. We dump problems we can’t solve into places we can’t see. And many of
our solutions create more problems than they correct (www.brucemaustudio.com).
Mau describes an arbitrary social and environmental framework that, with the
Covid-19 pandemic, increases its indefinite character with ever different and unpredictable forms. Uncertainty is the only certainty we have, together with the now
clear awareness of having to act only and exclusively according to the logic of sustainability. The pandemic - as Žižek (2020) writes - to the extent that even horrible
events can have unpredictable positive consequences, has given space to the birth
of multiple cultural reflections that have influenced the design logic orienting them
towards the refounding and strengthening of the awareness of the impact of the
project towards man and the environment. What emerges is a general orientation
towards the diffusion of products and services capable of spreading more conscious
and responsible behavior in people.
Among the positive effects we can see that only six months after the global lockdown, a report prepared by the European Environment Agency (https://www.eea.
europa. eu/publications/covid-19-and-europe-s), records substantial environmental
improvements on which to shape future decision-making processes that inevitably
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affect the world of the project. The lockdown period has given us insight into how
animal and plant species respond to less human disturbance, in both rural and
urban settings. In fact, just 20 days after the first global lockdown, we were able
to witness a considerable recovery of nature, demonstrating that environmental
forces are so powerful that they can overpower aggressive human behavior, restoring balance in a short period of time. In addition to influencing nature’s recovery,
the COVID crisis has had a direct impact on energy use and greenhouse gas (GHG)
emissions both globally and in the EU. Positive declines also include noise pollution
while demand for plastics has increased significantly. The use of gloves, masks and
protective kits for health personnel, the use of disposable packaging for delivery, the
increase in online purchases strongly linked to plastic packaging have generated a
surge in the spread of single-use plastic in the world that while on the one hand has
helped to curb the spread of the epidemic on the other hand worsens the already
compromised health of our oceans. A threat that in addition to being certified by the
data is made explicit in clear terms in the headlines of an article in the Guardian
published in the summer of 2020 which states that in the not too distant future
there could be “more masks in the sea than jellyfish” (Tuccillo, C. 2021). The tension
between artifice and nature is also represented by photographer Mohd Rasfan with
the shot entitled “Protection vs pollution” (https://www.nature. com/immersive/
d41586-020-03436-5/index.html) selected by the scientific journal Nature. The image
depicts two monkeys holding a surgical mask in their hands, visually synthesizing
the violent irruption that plastic makes when it enters the environment. The pandemic flu, aggravating the weight of plastic on the planet, particularly reinforces the
need to adhere to green communication campaigns capable of sensitizing humanity
to environmental issues. From public administration to private companies, there
is a need to start a sustainable communication in order to significantly affect the
change of lifestyles and to increase awareness in as many people as possible.
From energy optimization to the design of zero-impact products, from the
well-being of employees to the promotion of lifestyles oriented towards respect for
the environment, there are many programs launched both in the public and private sectors born with the aim of healing some flaws of the capitalist system. The
environmental gap highlights the need to structure communication projects with
the aim of disseminating to users and stakeholders the principles of sustainability of which public and private bodies, schools and brands can become spokesmen.
From this point of view, in the next chapter we analyze a case study of Public Utility
Communication with a strong sustainable inspiration implemented in Campania
and born from the relationship between a public body and designers who worked
together to raise awareness of citizens towards the philosophy of Plastic free.
Interconnected strategies for a sustainable utility communication project.
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Interconnected strategies for a sustainable utility
communication project.

2.1. The European strategic framework for the promotion of the Plastic
free campaign.
On January 16, 2018, the European Commission adopted the “European Strategy for
Plastics in a Circular Economy” (https://ec.europa.eu/commission/presscorner/
detail/ en/IP_18_5) with the aim of reducing overall marine litter which, generated by multiple causes, cannot be solved through activities that involve individual
stakeholders separately but only through the activation of multiple concrete actions
spread throughout Europe. According to this principle, to date in the world, according to the break from plastic movement, there are 10372 people and 2093 (https://
www.breakfreefromplastic.org/) organizations that have joined Plastic Free awareness campaigns. In particular, in Italy on March 4, 2018, the Ministry of Environment
launches the #iosonoambiente campaign dedicated to the dissemination of Plastic
free principles, aimed at lowering the impact of pollution due to the presence of
plastic in the oceans. An initiative widely spread in this two-year period that has involved public and private institutions, associations, schools and companies as well
as a wide circle of communicators, marketers and designers who have worked in
unison with the aim of making an effective contribution to environmental impacts.
The actions related to Plastic Free can be ascribed to two main project approaches,
the first one aimed at sensitizing communities towards issues related to the use and
disposal of plastic through communication strategies and the second one aimed at
eliminating the use of plastic through concrete actions. The case study described
below brings together the two approaches with the aim, on the one hand, of informing and training generations in a correct relationship with plastic, and on the other
hand, of promoting concrete actions aimed at eliminating the impact of plastic in
the environment.

2.2. Gori and Plastic free, a casestudy.
According to some research by 2050 there could be more plastic in the oceans than
fish by weight (McCallum, W. 2018). The issue of marine pollution coupled with the
urgency of reducing the water resource has caused the Campania Water Consortium,
Gori, to activate a Plastic Free awareness campaign structured with the goal of improving the environmental conditions of the seas of the local coasts.
Gori is the main water consortium in Campania, offering a widespread and excellent water distribution and purification service to 76 municipalities in the SarneseVesuvius district (called ATO 3).
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Fig.4 Map of the ATO 3 District area with the 76 municipalities served.

The consortium, implementing the visions and wishes expressed in the 90s by
P. Grimaldi, (described in the introduction of this article), has launched an effective awareness campaign developed thanks to the dialogue between the company,
communication professionals, visual designers, municipalities, administrations,
citizens and schools. Characterized by a complex network of actors and launched
with the aim of reaching with concrete actions the multiple territorial communities
involved, the project has been structured on a three-year program started in 2019
and planned until 2022. The overall objective is to spread a sustainable lifestyle, promoting to interconnected relational network the driving values of the Green Deal.
In order to transfer a sustainable mindset to the communities, the entire communication system has been built around the value of trust, a fundamental concept
referring both to the sustainable actions carried out by Gori towards citizens and the
environment. The logic is to initiate an effective improvement through the direct
dissemination of virtuous examples, with the aim of improving both the work of
the utility and generating an improvement for the communities, implementing the
third principle of Corporate Shared Value (CSV) aimed at supporting the development
of local clusters with which the company comes into contact through the modernization of infrastructure, support for local suppliers and support for the communities of reference, in order to obtain a long-term competitive advantage while promoting social development (Corporate Reporting Forum, 2020). For these reasons,
Gori has not only adhered to “Plastic Free” but has become an ambassador of this
message to all the municipalities in the area served. The premise, in fact, was to
raise awareness first and foremost among its own people, so as to become a living
example of a lifestyle in harmony with the surrounding environment. The network
of institutional relations on which it rests, as a public service company, was the
perfect means to involve its interlocutors and develop a common action aimed at
the co-creation of value.
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In order to build “a conscious citizenship” (M. Dolcini, 2015) and act according to the
logic of human center design in the first phase of the project, as take holder map was
defined with the aim of identifying the relationships and connections between actors
in order to transform all stakeholders into participants (Lewrik, Link, Leifer, 2018).
Following the drafting of the map, a communication plan was written in which
all the strategic and project actions developed in the project are described, articulated as follows:
Action 1: Definition of Gori’s Plastic Free Values Manifesto;
Action 2: Internal communication structured in two phases: distribution of a
Plastic Free kit to employees and the first edition of the Family Fun Day event;
Action 3: External communication, carried out at local government offices and
schools in the area served.

Fig.5 Map of the stakeholders that revolve around the Gori company.

DIGICOM International Conference on Digital Design & Communication

241

Action 1, in order to promote the dissemination of the message and influence
new sustainable lifestyles, focused on the definition of a Manifesto on the principles
of Plastic Free signed by top management and disseminated through multiple communication channels. The Manifesto is structured as follows:
1. constantly update the best practices in terms of pollution and sustainability;
2. apply the 4R rule: Reduce, Reuse, Recycle and Recover;
3. eliminate the sale of plastic bottles and over-packaged products from vending
machines;
4. discontinue the use of single-use plastic items such as cups, spoons, cutlery and
plates; install additional water dispensers on tap connected to the water supply;
5. provide employees with a personalized water bottle for the consumption of cold
or hot beverages;
6. replace plastic cups with paper ones and plastic coffee stirrers with wooden ones
in hot drink dispensers;
7. disseminate the PlasticFree culture in other public or private entities;
8. promote, through refresher courses and internal initiatives, the reduction of
plastic pollution among employees;
9. avoid the use of disposable plastic during company events and/or meetings.

Fig.6 Manifesto of the values promulgated by Gori for the Plastic Free campaign.
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Fig.7 /8 Manifesto of the values promulgated by Gori for the Plastic Free campaign. On the
right Manifesto signed by Gori’s CEO, Giovanni Marati.

The publication of the poster was followed by Action 2 of internal communication, based on dialogue with food and beverage suppliers for the elimination of
plastics from vending machines in the company. The next step was to donate to all
employees an awareness kit consisting of a cloth bag, designed to discourage the
use of plastic bags; a personalized metal water bottle, to spread the good practice of
using water from the tap and avoid the use of disposable bottles; a pin, to celebrate
the adherence to the Plastic Free philosophy of the individual, a magnet and a small
pocket poster, aimed at disseminating the values of Plastic Free in the domestic environment. Human resources, in this way, have felt the trust that the company places in them as responsible for the entire ecosystem and bearers of a virtuous practice.
Insofar as in order to acquire principles, it is necessary to live an experience,
the last phase of action two was concentrated on the planning of the Family Fun
Day, an openair event in which employees and their children were able to spend
time together, animated by a variety of recreational and creative activities aimed at
transmitting the values of Plastic Free.
The project program then took on a considerable impact in Phase 3, based on
the involvement of the mayors of the 74 municipalities involved, who were invited
to sign the manifesto and become spokesmen for the Plastic Free message in their
municipalities. After the adherence of the administration, training seminars are
held in elementary school, where a process of sensitization is started and concluded
with the distribution of flasks to all pupils.
To date, 16,960 flasks have been distributed in 16 municipalities. The educational
process ends with access to a platform designed to encourage active civic participation in reducing the use of plastic. Through the platform, teachers and students will
be able to access information materials and also book guided tours of the company’s
springs and facilities.
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Fig.9 Plastic free kit distributed to employees.

Fig.10 Some shots of the Family fun day created by Gori for employees and their children.

The visual communication project. A typography in fragmentation.
The graphic project summarizes in visual elements the “Plastic Free” philosophy,
aimed at promoting the gradual abandonment of plastic in favor of new lifestyles
based on bio-inspired logics capable of rebalancing the needs of man with the
rhythms of nature.
The visual/ linguistic key is based on linear typographic elements that, far from
the organic fluidity of nature, progressively fragment until they dissolve into nothingness, simulating the will to zero plastic. The text is subjected to an ongoing process of dissolution aimed at breaking up the characters until the words become
illegible with the hope that, in the near future, the message “Plastic Free” will no
longer be necessary as it is consolidated in the mindset of people, institutions and
companies now adhering to a lifestyle conducted with respect for the environment.
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Deep blue is the color chosen for the background of the poster, recalling the deepest
points of the seas and oceans in which too many toxic plastic islands are insidious.
Once the graphic concept was defined, the poster was designed by intersecting
the values defined by the company in the interstices left free by the fading of the
text. The final result was a poster based on the continuum between visual form and
message, integrating the values with the aesthetic form because it is in respect of
those principles that we will change the appearance of our man-made landscape.
Through the QRCODE you can see the promotional video designed for the launch
of the campaign.

3

Conclusions

In order to start a wave of restructuring that will make the European Union a leader
in the circular economy, not only as an environmental or economic project but also
as a new cultural project (Ursula von der Leyen, 2020), there is a growing need to
strengthen the dialogue with the design of visual communication, capable of substantially influencing the construction of public opinion through the design of effective synthesis between content and visual. The immediacy, speed, intuitiveness
and spontaneity with which visual messages are decoded, as well as the peculiar
ability to explain and communicate information difficult to convey through other
languages, call the disciplines of graphic representation to make a contribution in
the construc- tion of public consciousness by giving them a renewed ethical connotation, to new re- sponsibilities (Cicalò E. 2015, p.192). From this point of view, it is
stressed the need to introduce the figure of the designer in the design processes of
administrations and public companies, taking care, however, not to place it as a driver of innovation but as an indispensable link in the chain that pulls towards a more
sustainable world. This introduction is even more necessary beyond the city boundaries. The pandemic hasre- inforced the trend towards city decentralization, causing
a return to small towns, thanks also to the use of smart working. In this perspective,
projects that bring com- munities together by offering common places and aggregation become the ideal place in which to transmit the values of sustainability to all
people. This transmission must be guaranteed to all in the same way, in the sense
that even children in small towns must have access to quality information and
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training) because the work of visual com- munication contributes to the improvement of civilization, as well as, if pushed by the public administration a right of all
citizens. In this perspective, visual communication is necessary in the same way as
the New European Bauhaus plan that places beauty, sustainability and togetherness
on the samelevel.
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Abstract. This study is part of an ongoing design research regarding the design of sensory stimuli (e.g., colour, sound, and temperature) in healthcare facilities. Healthcare
environments are perceived by many of their users, including patients, physicians,
and healthcare workers, as unpleasant, stressful, chaotic places. Many designers have
already focused their attention on the psychological needs of patients, proposing solutions to cope with the stress, ensure calm and promote social interaction in healthcare settings. However, the important topic of sensory stimuli in healthcare settings
is still not sufficiently explored. In our research we are adopting a Synaesthetic Design
approach, which takes into consideration the multiple and concomitant stimuli physically present in the environment, to study how the different sensory stimuli could
be designed together to provide an environment more suited to the needs of users in
their various circumstances. In addition to the contributions to the health and wellbeing of users, we think this approach may also have advantages from the point of
view of the health sector overall sustainability since it is estimated that hospitals are
responsible for over the 20% of the public sector energy consumption. In this paper,
we present a sensory harmonization strategy for healthcare facilities and discuss its
potential not only in promoting health and well-being but also in energetic efficiency.
The use of technology-based solutions with sensors, AI, IoT, which could be used to
achieve benefits at both levels, is discussed.
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Introduction

Healthcare facilities are often considered as uncomfortable spaces by their users,
contributing to increased dissatisfaction about the experience offered, with a direct impact on patient recovery (Ulrich, 2000). In parallel, it is also known that, in
most cases, these facilities perform very poorly in terms of energetic sustainability
(HPOE, 2014). Hospitals are among the public facilities with the highest level of carbon footprints.
From a design point of view, these two perspectives (sensory and sustainable)
have been usually considered separately, but we believe that adopting a synaesthetic
design strategy that integrates them can result in great benefits at both levels.
Indeed, a great part of today’s energy consumption (e.g., constant lighting levels)
is not necessary and is responsible for the generation of sensory stimuli (e.g., fluorescent lights) that are often poorly designed. These stimuli might have a negative
impact on people’s well-being. For example, constant exposure to fluorescent lighting is responsible for alterations in the circadian cycle (Barbalace et al., 2021).

1.1. Sensory aspects in healthcare design
From a patient perspective, healthcare environments, particularly hospitals, are often oversaturated with the presence of unpleasant sensory stimuli (e.g., blinding
fluorescent lights, loud environmental noises, auditory warnings, mismatched temperatures, harsh textures).
The intensity and negative perception of these stimuli tend to increase when
people are ill or suffering. For example, our sensibility to temperature increases in
case of fever, our sensibility to light and sound increases in case of migraines, our
sensibility to smell and tastes increases in case of nausea (Upali, 2017). This condition is commonly defined as “sensory satiation”. To reduce these sensory stressors,
some environments have been deprived of sensory stimuli, generating empty sterile places (sensory deprivation). Healthcare environments should have an adequate
proportion of pleasant stimuli, as suggested by Gordon and Rapoport, (1979).

1.2. The Impact of Healthcare Facilities on Energetic Sustainability
Energy consumption in healthcare is a sensitive issue for environmental sustainability. It has been estimated to account for almost the 20% of all public sector energy
consumption in the State of Victoria, Australia and similar figures are expected for
most developed countries (The Victorian Auditor General’s Office, 2012). This study
also suggests that half of the hospital’s direct energy consumption is due to heating,
ventilation, and air conditioning (ventilation and temperature control are used to
reduce the risk of infections). Lighting and medical equipment account for the other
half (Burger, 2012).
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As in many other sectors, healthcare committees are under the pressure from
different stakeholders to reduce their carbon footprint and adopt sustainable solutions (Health Research and Educational Trust, 2014). However, currently, most resources are invested in innovation related to patient safety, without allocating sufficient resources to design sustainable solutions. In this regard, the World Health
Organization has suggested that sustainable initiatives in healthcare facilities could
reduce energy expenditure and free up resources that could be used to improve patient care, as well as the quality of the spaces (WHO, 2017).
In the following chapter, we will present a common strategy for sensory harmonization and the energetic improvement of healthcare settings.

2

A Synaestethic Approach

2.1. Towards a more humane hospital
Usually, at the level of healthcare facilities design, the designers’ work is especially focused on maximising efficiency, safety, and hygiene, which are the most
important aspects for performing medical acts and controlling the risk of infections.
Thus, designs are almost always executed within the framework of reductionist,
pathogenesis approaches. The term pathogenesis defines a reductionist approach to
health and illness, with specific attention to the causes that generate disease. These
approaches in the context of design for health have been useful in understanding
complex health phenomena, breaking them down in their most basic parts, helping
to create solutions that are efficient but, at the same time, almost always considered
stressful, institutional, cold, and unpleasant (Ulrich, 2000).
Health is a state of complete physical, mental and social well-being and not merely
the absence of disease or infirmity.
WHO (1948). Constitution of the World Health Organization, p.1

According to WHO Constitution, social and psychological aspects are as important as pathogenic ones. During the last decades, the most important achievement
in healthcare design has been the shift from a pathogenic approach to a broader perspective focused on the psychological and social needs of patients, i.e., salutogenesis.
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2.2. From a Pathogenic-Reductionist to a Salutogenic-Holistic approach
The term Salutogenesis, proposed by Antonovsky (1979), describes a theoretical model
that seeks to understand the whole complexity of wellbeing and illness regardless of
the specificity and the detail of the disease itself. It is a holistic approach, focusing
on the factors that underpin health and well-being, which has been used to reduce
the stress in the healthcare environment and meet the psycho-physical needs of patients by offering, as much as possible, a pleasant, calm, and reassuring experience.
In recent years, there has been a great deal of international agreement, at the
level of healthcare committees, on the idea that a human-centred design can enable patient recovery and reduce the length of stays, as well as diminishing patient
hospital avoidance. This resulted in the growth of the salutogenesis approach in the
design of spaces so that they promote social interactions and ensure people’s intimacy, privacy, and dignity, i.e., more humane spaces.
In this context, the term “humanization” defines a strategy for “making more
human and compatible with human dignity, the experience of people in hospital”
(Vannetti & Monsù Scolaro, 2015). Thus, from an environmental perspective, a hospital can be considered humane when is intimate, has a familiar appearance and
is gracefully finished. From a social perspective, the hospital is considered humane
when patients are treated as individuals and communication between patients and
the staff is very friendly and open, fostering social relations.

2.3. Synaesthetic Design: a strategy to humanize hospitals using the
senses
Sensory stimulation in healthcare settings is a complex and multifactorial problem.
Most of the healthcare facilities are considered unpleasant, stressful, and chaotic places by a large part of the population because they are oversaturated by the
presence of unpleasant sensory stimuli. Most often, these problems are tackled by
working on specific sensory modalities, such as the application of phono-absorbing
coating for noise. This means that stimuli are analysed in a mono-medial way.
However, the field of Synaesthetic Design defends the idea that is impossible to
isolate a stimulus and that all stimuli should be designed together because, even in
cases where we are dealing with a mono-medial stimulation, such as sound, this
stimulation is object of the interpretation of all other sensory modalities (Anceschi &
Riccò, 200). Our central nervous system does not process each stimulus individually
but involves several modalities at the same time.
Synaesthetic Design is a field of design research, first defined in 2000 at Politecnico
di Milano, Italy (Anceschi & Riccò, 2000), with the aim of assessing the systematic
connections between sensory modalities during the design process. Unlike the term
“anesthesia” (from the Greek “an”: without “aisthēsis”: sensation), which defines the
action of subtracting stimuli and that is quite popular in the health field, the term
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“synesthesia” (from the Greek “syn”: together “aisthēsis”: sensation) means perceiving together, subtending the idea of having multiple stimulations present at the
same time.
It is the aim of synaesthetic design to coordinate all the sensations stimulated by
an object (or environment) in a way that results in a pleasant, harmonious overall appearance while coinciding with the particular function desired. Synaesthetic
design has the goal of achieving the optimal configuration of objects (or environments) based upon the systematic connection between the modalities
Haverkamp, M. (2013). Synaesthetic design: handbook for a multisensory approach
(W. de Gruyter [ed.]). Birkhäuser. p.14

In the current research, we are adopting a Synaesthetic design approach to seek
to improve the comfort of healthcare environments and, at the same time, obtain
a positive effect on people’s health. (Duarte et al., 2019; Gambera et al., 2018b; 2018a;
2019a; 2019b; 2019c; 2019d; 2020)such as evidence-based healthcare design, salutogenic architecture and environmental psychology, agree with the importance of the
built environment (e.g., space, equipment and environmental variables
What distinguishes our approach from others is that, rather than seeking to improve healthcare facilities by controlling or reducing the sensory stimuli present in
the environment, we set out to design the interaction between concomitant stimuli.
To do so, we are working, specifically, on cross-sensory interaction between modalities that can interfere with the perception of pain and produce an analgesic effect
without further pharmacological interventions.
Since the publication of the “Gate Control Theory” (Melzack &Wall, 1965) and especially after the subsequent “Neuromatrix Theory“ (Melzack, 1999), models that explain
that the sensation of pain has a major component at the level of the central nervous
system, several studies have proposed techniques based on distraction, counterirritation or motivation, proposing analgesic effects without the use of any pharmacological treatment. Most of these studies proposed interventions involving sensory stimulation in different modalities, such as tactile, visual, and acoustic (Gardner & Licklider,
1959), proposing interventions to distract, motivate or create counterirritation that
could reduce pain. For instance, pain perception could be weakened (or increased) by
the simultaneous presence of stimuli from other sensory registers.

3 The Sensuous Project
The Sensuous Project, which is part of a doctoral research in design at IADE –
Universidade Europeia, aims to explore how sensory stimuli variations in the
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environment (variations of light, sound, temperature), designed in a synaesthetic way, can impact people’s health and well-being. Our aim is to identify different
sensory setups that show high potential to improve the perceptions of admitted patients and are, at that same time, likely to be implemented in healthcare settings
(e.g., hospitals), with benefits for energetic sustainability.
Before proceeding with tests in the field, we are conducting a laboratory experiment, in a controlled environment, to test combinations in a systematic way, with
high internal validity. Thus, an experimental setup was created in the Neuro-PsychoPhysiology Laboratory of the Universidade Europeia (see figures 1 and 2), consisting
of a room with good control of external environmental variables, equipped with an
armchair, LED lights offering chromatic and intensity variations, a sound system
with headphones with environmental noise neutralisation and a cold-pressor test
system to assess participants’ pain resistance (psychophysiological measurements).
The cold pressor test is an ethically approved test involving induced pain caused
by the immersion of the non-dominant forearm in cold water (5°). People’s resistance to pain caused by the cold water is assessed, measured in seconds. The objective
is to assess whether exposure to different sensory combinations of this synaesthetic
environment, with changes in light, sound and temperature, can generate an analgesic reaction. Behavioural (reactions) and perceptual (responses) data are collected.

Fig.1 Laboratory Experiment in which the participant is immersed in a Synaesthetic
Environment. The evaluation of the environment is done collecting psychophysical data as
well as qualitative subjective data.
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Fig.2 We are evaluating different Synaesthetic scenarios including variations of sound, light,
and temperature. The test phase is currently taking place in the Neuro-Psycho-Physiology
Laboratory of Universidade Europeia.

4

Final considerations

Among the various advantages of adopting sustainable technology in healthcare
facilities, we highlight the impact that these solutions can have on the well-being and health of patients, as well as the greater energy efficiency. In this respect
and based on the analysis already made for the Sensuous Project, we present some
considerations.
Important outcomes in terms of sensory harmonization and energy consumption can be achieved by adopting smart LED lighting. This type of lighting is energy
efficient and, if used with smart hubs, allows customisation and individual control. Patients will thus be able to adjust preferred intensity and colour temperature.
If they are unable to do so, there will be the possibility of the adjustment being
made by and AI (Artificial Intelligence) unit, fed with data regarding the patients’
own health status. The possibility of using chromatic lighting in combination with
sound, through dedicated applets, will allow multiple solutions in terms of sensorial
characterisation of the environment.
In order to maintain optimal control over the variables, all the environments
should be acoustically and thermally insulated. Both thermal and acoustic insulation can be achieved with the use of natural materials (e.g., cork and wood fibre),
which are hygienic, naturally perfumed and offer a warm sensation to the users.
Natural and non-natural insulating materials offer important outcomes in terms
of sensory harmonization and in terms of energy consumption by reducing heat
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dissipation (less energy needs to be used to warm up/cool down the temperature in
the environment).
Moreover, the presence of natural element in the environment is found to have
important outcomes in terms of patients’ recovery. The Ulrich’s Nature Views (Ulrich,
1984, 2000) demonstrated that the presence of a window with a view of natural settings, was an important factory in terms of recovery time after a surgery.
Generally, the energy efficiency of buildings is seen only as a goal for environmental sustainability or, in second analysis, to break down the energy costs.
However, the reduction of energy-related costs might free up economical resources
that could be reinvested in innovation and improvement of the quality of the spaces, with an impact on other expenses related to medical care, including stays and
medication costs.
The adoption of a holistic synaesthetic approach is aligned with one of the greatest trends in technology. According to a recent report (Sony Ericsson, 2020), the biggest trend for 2030 will be the shift from IoT (Internet of things) to IoS (Internet
of Senses). This revolution will drive designers to create more immersive environments. Future experiences will be enriched with digital flavours/aromas, more sophisticated haptic stimulations, and immersive interfaces. It is estimated that the
introduction of IoS services will make society more environmentally sustainable,
with higher consumption of digital experiences rather than physical products.
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The importance of strategic communication
in the management of ESG indicators
Elizabete Mercês1

Abstract. This article extends preliminary research with the aim of examining from
a conceptual point of view, the role of strategic communication in the management
of Environmental, Social and Governance (ESG) indicators, in order to consider the
evolution of the term Corporate Social Responsibility and Sustainability. Faced with
the new challenges posed by the rapid changes in the business scenario, in relation
to communication, it is necessary to invest more and more in a planned, structured
action that gives framing and coherence to the messages and the use of the different
channels and tools available to reach and involve their stakeholders. The management of social, environmental and business issues, as well as their integration into
the strategy are important to build a common purpose and understand how to leverage the set of skills and knowledge of companies. Currently, thinking about a sustainability-oriented company requires the integration of ESG objectives in business
management and the involvement of stakeholders to prioritize specific issues and
how to use communication the company can present its purposes in sustainability,
in addition to creating ways to expose the results obtained in a transparent way.
Keywords: Strategic Communication, Corporate Social Responsibility, Stakeholders,
ESG Indicators

1

Relevant definitions for understanding the concept
of Environment, Social and Governance – ESG

To understand the current and future scope of the themes of Environmental, Social
and Governance (ESG), it makes sense to approach the origin of the concept of
Corporate Social Responsibility (CSC) and its evolution over time, since the ESG idea
stems from the theory and practice of that concept.
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It should be mentioned that the Industrial Revolution was one of the factors
that brought abrupt changes to the economy and society, which began to unfold an
endless technological evolution. Cities flourished, the human population multiplied,
and in this way very serious social problems would begin to appear.
As the years progressed, in the face of these intense transformations, some
agents sought to minimize the impacts caused by the acceleration of economic progress: the philanthropists. These people had the necessary resources to aggregate
the ideas and thus transform them into actions for the benefit of society.
According to Silva (apud Melo and Froes, 2004), philanthropy means a man’s
friendship with another man. It means help and has a welfare character. It is an
external action to the companies, bringing benefits to the community and becoming
a palliative for a serious social conjuncture.
It is important to emphasize that philanthropy does not guarantee that companies, when practicing philanthropic acts, are developing citizenship or respecting
the rights of their employees. It is characterized by donations of products manufactured by the company itself or cash donations to charities, donations to social
campaigns and the granting of scholarships and awards to people in need.
As the years progressed, this concern with social issues gained visibility and philanthropic actions began to be based on perennial and systemic actions, creating a
sense of corporate responsibility for the benefit of society.
Thinry-Cherques (2008) emphasizes that companies were called to responsibility
because, having systematically been wrong about the future of the economy and
society, they found themselves in the contingency of reassessing the weight of the
effects of their activities and correcting their conduct, which from the second half of
the eighteenth century began to change across the world.
The first attempts to define the term “social responsibility” took place in the
United States around 1950 and became more robust with the dissemination of the
concept in post-war Europe and in the context of the Cold War, where private companies became aware of the duty to carry out social actions. The very imperative
need for recovery of war-torn countries caused awareness to emerge in the institutions, giving way to a new management philosophy.
The Social Responsibility concept received many definitions since it is still under
construction and in the phase of intense studies and experimentation in the business environment. For Andrade (1996), ‘responsibility’ or ‘social function’ is the set of
attributions exercised by companies at the service of the entire community. Despite
belonging to the private sector, organizations owe public responsibility. Oliveira
(apud Tenório, 2006), believes that there is no rigid list of actions that a company
must take to be socially responsible but that involves a more transparent business
management and the insertion of social and environmental concerns in the decisions and results of companies.
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In this context, the corporate sector realized that by conducting its business with
an ethical and socially responsible posture – seeking to develop social programs and
projects that promote the transformation of the social reality of the communities
in which they are inserted – it is possible to add value to their activities and image.
This way, the corporate social responsibility strategy has changed from a simple fad
with merely philanthropic interpretations into a great competitive differential for
companies. It’s about looking for a new business identity – one that integrates social
responsibility with strategies. (Thinry-Cherques, 2008).
With the arrival of the 21st Century and all the environmental concerns inherent to our current moment – where global warming for instance is discussed exhaustively – there is a strong trend to discuss the preservation of resources, which
began to mature in the 1980s with the emergence of the environmental movement.
Shortly thereafter, the concern began to cover social aspects, such as the promotion
of fairer working relationships, especially with the advancement of global production chains. More recently, the discussion has converged on the concept of corporate
sustainability.
The topics related to sustainability are increasingly present in business strategies, throughout value chains and in the relationship with stakeholders. This stems
from the understanding that companies’ actions must necessarily seek to bring benefits to society, provide professional development to its employees, promote benefits
for partners and for the environment as well as bring return to its investors.
In 2010, the International Standard ISO 26000 – Guidelines on Social Responsibility
was published, launching in Geneva, Switzerland. According to ISO 26000, social responsibility is expressed by the desire and purpose of organizations to incorporate
socio-environmental considerations into their decision-making processes and to
take responsibility for the impacts of their decisions and activities on society and
the environment. This implies ethical and transparent behavior that contributes
to sustainable development, complies with applicable laws and is consistent with
international standards of behavior. It also implies that social responsibility is integrated throughout the organization, is practiced in its relations and takes into
account the interests of stakeholders. (ISO, 2018)
ISO 26000 provides guidance for all types of organization, regardless of their size
or location and it seeks to promote a common understanding of social responsibility
around the world.
Based on initiatives like this, the discourse on Corporate Social Responsibility
gained even more credibility and strategies within organizations. The adoption of
a clear and transparent posture, with regard to the objectives and commitments of
the company, strengthens the social legitimacy of its activities, reflecting positively
in its relations with the most diverse stakeholders involved in the business and
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given this premise, we can conclude that the objective of Social Responsibility is to
contribute to sustainable development.
According to Sachs (2015) “sustainable development tries to understand the interactions of three complex systems: the world economy, global society and the physical environment of the earth” (p. 30). In this context, in case of the economic, social
and environmental objectives of sustainable development, another point must be
observed, which according to the author is essential for societies to prosper: “good
governance” (p. 32).
At the present time, good governance cannot apply only to governments.
Companies are often the most empowered players. They need to comply with the
laws, respect the natural environment and help the communities where they operate, especially to combat extreme poverty. (Sachs, 2015)
According to the definition contained in the Brundtland Report, this report from
the United Nations World Commission on Environment and Development, presented in 1987, it is understood as “the development that meets the needs of the present, without compromising the possibility of future generations meeting their own
needs”. (Sachs, 2015 – pg. 33)
Over the years, this concept evolved into a more practical approach, highlighting economic development, social inclusion and environmental sustainability as
interdependent and mutually reinforcing pillars that ensure the sustainability of an
organization, whether public or private.
Faced with this new global moment, where sustainability practices and sustainable development goals are outlined as everyone’s responsibility, assessing the impact of sustainable actions is necessary. Consumers, organized civil movements and
society as a whole increasingly demand a business posture aimed at maintaining
the values of life in society.
In turn, investors are increasingly more aware of the correlation between risk
and socio-environmental performance, thus following the mainstream agenda,
which is emerging to a consensus that results based on the pillars of sustainability
have the enormous potential to transform society. The criteria for sustainability assessment for companies have advanced in repercussions and practices in the business world.
All these practices need to be measured through non-financial indicators that report the company’s performance on its environmental, social and governance practices. These indicators are also referred to as Environment, Social and Governance
(ESG) factors, which means a set of practices that can be adopted by companies to
be environmentally sustainable, improve the relationship with their partners (employees, customers and communities) and adopt compliance standards and good
corporate management practices. (Hill, 2020). From an environmental point of view,
the aim is to know how managers manage environmental issues; from a social
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point of view, to examine how the company manages relationships with employees,
suppliers, customers and the community where it operates; and also from a governance point of view, to identify leadership and its link with ESG issues, remuneration
policy, audits, internal controls and shareholder rights. (BCSD – Portugal, 2018)
In 2004, Kofi Annan, then UN Secretary General, urged 50 CEOs from major financial institutions to integrate environmental, social and corporate governance issues
into the capital markets. This initiative originated from the publication Who Cares
Wins, which was launched by the World Bank in partnership with the UN Global
Compact, and it is from this publication that the acronym ESG has gained notoriety.
At the same time arise the Principles for Responsible Investment (PRI), also a UN
initiative, which suggests that investors commit to consider ESG practices in their
analysis and investment intentions. (Pacto Global, 2020)
Companies with these practices have gradually begun to be more attractive to
a growing group of investors. ESG aspects are now seen as important areas when
assessing the merits and risks of a company or an investment.

2

Communication and management of ESG indicators
in a company

Companies are directly or indirectly linked to various people, groups or entities.
There is a complex network of direct or implicit relationships between stakeholders,
and this configures the need to perceive communication from a new perspective.
The advent of communication in digital media requires a new position from
companies, because they are no longer the only ones to produce narratives, al-

though they remain important. According to Kunsch (apud Pórem, Idalgo e Yaguache,
2020) “This shift from the analog to digital paradigm reverses the traditional way of
issuing information, of communicating through unilateral flow and a passive receiver, toan interactive process where the receiver also becomes a powerful emitter.”
(p. 64). Therefore, if there is no coherence on the part of the institutional discourses
concludes the author:”[..] this will certainly be put in check and will be questioned
by public opinion by means of the most diverse forms of communication and media.
The consequences are immediate. [..]” (p. 65).
Faced with the new challenges posed by the rapid changes in the business scenario, in relation to communication, it is necessary to invest more and more in a
planned, structured action that gives framing and coherence to the messages and
the use of the different channels and tools available to reach and involve those
audiences.
When the company develops actions that reinforce its rhetoric, it implies nourishing the various relationships it maintains, because they are the ones that will, as
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a whole, build a positive image of the company. Despite that, companies provide dividends ranging from the reduction of expenses with work accidents to the appreciation of shares traded on the stock exchange. It can then be considered that strategic
communication provides governance tools to qualify decisions in favor of short and
long-term social and environmental impacts, engaging stakeholders.
Effective communication between corporate governance agents, and between
them and their stakeholders, contributes to value creation, image preservation, the
correct flow of management guidelines, improved results and the organization’s
perenniality. We understand that knowledge of this theme is paramount for organizations with a long-term vision. (Rock and Goldschmidt, 2010)
Chris McKnett (2013) states that investors also need to look at a company’s environmental, social and governance structures and not just financial data, such as
sales growth, cash flow, market share, and valuation. According to him, “[...] sustainable investment incorporates ESG factors with financial factors in the investment process. This means limiting future risk by minimizing damage to people and
the planet. This means providing capital to users who apply it to achieve productive
and sustainable results.”
New concepts, metrics, frameworks, methodologies and expectations related
to the structuring and management of ESG themes have been addressed in contemporary business practices. Starting in 1999, with the launch of the Dow Jones
Sustainability Index of the NY Stock Exchange, the first indicator of the financial
performance of leading companies in sustainability in a global scenario. It is expected that investment in sustainable development and the consequent inclusion of the
company in this selected group will bring economic and strategic benefits reflected
in the company’s valuation in the market. (Deloitte, 2018).
The significant growth of ESG initiatives demonstrates that shareholders and
investors are increasingly recognizing the importance of sustainability. Its success
is based on the consensus that ESG strategies maximize value for shareholders and
society in the long term.
A robust ESG management structure relates to strengthening the corporate governance process, improving performance and increasing financial return from the
following aspects:
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/ increased
productivity

Fig.1 Expected benefits from the implementation of ESG indicators for a company (Deloitte, 2018)

The management of social, environmental and business issues, as well as their
integration into the strategy, is important to build a common purpose and understand how to leverage the set of skills and knowledge of companies.
Thinking about a sustainability-oriented company requires the integration of ESG
objectives in business management and the involvement of stakeholders to prioritize
specific issues and define strategy and objectives. According to the Ethos Institute
(2021) it is possible to follow a basic roadmap in 6 steps to structure sustainability-oriented management: 1) Map material aspects for the business and key stakeholders, 2)
Raise awareness and engage leadership and internal audiences, 3) Perform the diagnosis of management to identify opportunities and review processes, seeking continuous improvement and innovation, 4) Define priorities and goals, to prioritize the objectives to be achieved, 5) Establish action plans and means of monitoring indicators
that are appropriate for your business and what the priorities are, 6) Communicate
actions to stakeholders in a transparent manner to strengthen engagement.
This last stage – Communication – is the objective of this study because it is extremely important for the validation of the other stages.

264

Portugal 2021

The growing demand of society for transparent communication, ethical behavior
and actions aimed at meeting the needs of the community in the surrounding area
culminate with the need for participatory strategic communication, which takes
into account the contributions of the new theory of strategy and the application of
innovative methodologies. That is, all initiatives that companies adopt in favor of effective communication end up reflecting in their own favor, not only in valuing the
image, but also in the efficiency of the relationship with their internal and external
audiences. (BCSD – Portugal, 2018)
With regard to ESG indicators and the management of sustainability practice, aspects such as voluntary reporting, the materiality and the consistency of ESG information are some of the critical points in the process of evaluating and judging the
long-term performance of companies and the notoriety of the information passed
on. (Hill, 2020)
To prove this new reality, we can highlight the annual reports of companies. It is becoming more common to use Annual Reports with the focus on showing shareholders
the main financial results obtained by the company in a period of one year. Currently,
reports are called sustainability reports and they increasingly follow the international
methodology of Global Report Initiative (GRI). (Rocha and Goldschmidt, 2010)
GRI is a non-profit organization founded in 1997 with the goal of standardizing
corporate sustainability reporting guidelines globally. These reports serve to help
businesses and governments measure and manage the impact they cause within the
ESG dimensions, especially in relation to climate change, human rights, governance
and social welfare, and disseminate them transparently. (Global Reporting, 2021)
In this context, the GRI report is a good tool for companies that want to develop
a more sustainable management strategy to consider indicators for companies to
identify the impact of their operations, set goals and report their performance, improving their dialogue with their customers, investors and stakeholders.
Comprehensive sustainability reporting means that companies should not shy
away from disclosure on more challenging topics or themes. As Esther An, Chief
Sustainability Officer of City Developments Limited (CDL), puts it: “a sustainability
report is not a PR report. So don’t expect me just to highlight the positive; I will be
truthful and report the areas for improvement as well.” (Sustainability Accounting
Standards Board, 2021)
As the importance of sustainability issues becomes more widely understood, the
demand for organizations to be transparent about their performance and impacts
increases.
These dynamics point to the rapid change in demands for sustainability information. And with an interest in sustainability impacts and a company’s performance growing among a diverse range of stakeholders, reporting patterns also need
to keep pace and evolve.
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In mid-2011, the Sustainability Accounting Standards Board (SASB) was created
in order to promote the dissemination of information on the materialization of corporate sustainability to investors, thereby increasing the efficiency of global capital
markets and creating a more transparent dialogue between investors and companies. To this end, The SASB defines standards for the dissemination of this information that, in ESG terms, are concentrated on 5 themes: Human Capital, Social Capital,
Leadership and Governance, Business Model and Innovation and Environment.
(Sustainability Accounting Standards Board, 2021)
Kris Frederickson, Manager, Sustainability Disclosure & Engagement at Suncor
Energy, agrees that GRI and SASB can help identify areas to work on. He says: “If the
standards can highlight challenges or opportunities for improvement, we should
take advantage of them.” (Sustainability Accounting Standards Board, 2021)
Reflecting on the role of different standards, Sharon Basel, Senior Manager
Sustainability Reporting & ESG Strategy, GM, says: “GRI drives the discussion and
the narrative about how a company is managing the material issues to all stakeholders, where SASB is more focused purely on financial materiality.” (Sustainability
Accounting Standards Board, 2021)
GRI and SASB Standards seek to meet these needs in a complementary way, providing guidance and resources that enable companies to effectively communicate
with a broad range of stakeholders – both now and in the future.
More than communicating only good results or building a narrative about its performance in sustainability, it is important that the company uses its communication
to generate dialogue with its audiences and strengthen its commitments to ESG issues.
The analysis of this type of information allows us to focus on the most material aspects, to provide companies with competences on the factors that may impact
their reputation. A company can benefit from recognizing the existence of Good ESG
practices, as a driver for attraction, motivation and retention of talent. It also attracts
consumers to the products and services provided, which leads to increased revenues.
By focusing on a credible ESG information reporting framework, organizations
help to understand the link between ESG metrics and financial performance, and to
advance in improving the quality of reporting.

3

Final notes: a brief reflection on communication in
the ESG process

The complexity of today’s times – resulting from the phenomenon of globalization,
the technological revolution of information and the digital age – requires organizations to have a new posture and strategically planned communication.
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It is understood that the function of business communication is to be part of the
strategic management of the company, assisting it in the analysis of what happens
in the market – such as threats and opportunities – to evaluate the organizational
culture and think about communicative actions. (Kunsch, 2006).
Thus, it is understood that communication needs to be positioned as an organizational management tool because it is trying to increase relations with its various
audiences. Due to the relevance and strategic importance that this issue has for the
companies, information must be treated in a clear and transparent way, so that its interest groups understand the social and environmental commitments of the company.
Strategic communication can be defined as a set of processes designed to make
business communication more efficient across channels and for different audiences,
in order to support the achievement of your global goals. (Pórem, Idalgo e Yaguache,
2020). “[...]A communication process is strategic when it can develop shared meanings, when it can transcend the physical conception of products and services and
build a concept around which links are created with different sectors of the community[…] (Manucci apud Pórem, Idalgo e Yaguache, 2020. p 162)
As a result of a process of modifications, both in business and in society, companies have transformed themselves in such a way that they are no longer only the
property of their founders and their families, not even a group of investor owners,
but rather occupy a central place in a complex society, in which people have a multiplicity of interests, expectations and demands. (Tenório, 2006)
In this context, the concept of stakeholders has become indispensable for
understanding the relationship between companies and other parts of society. It
came from the idea of shareholders, investors or company owners – stok-holders
and shareholders. This way, people and groups that were once considered powerless or unable to make claims to companies became the organization’s stakeholders
(Rocha e Goldschmidt, 2010)
The long-term success of the business is intrinsically related to the speed in adequating business strategies to the needs of their stakeholders. Currently, at the
center of the business debate, sustainability has shown that it is not a transient
movement and that the companies’ sense of purpose, besides being decisive to connect to society, influences the way investors evaluate investment portfolios.
The discussion on sustainable development and sustainability has become a
pressing role on the global governance agenda as a result of successive worrying diagnoses regarding the management of environmental and natural resources and, at
the same time, in the face of clear social and economic imbalances. Therefore, and
much as a result of the pressure of society, organizations demonstrate an increasing
willingness to incorporate those concepts into their management decisions, which
necessarily classifies communication as a fundamental tool for the success of an
organization, because from strategics of communication, the company can present
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its purposes in sustainability, in addition to creating ways to expose the results obtained in a transparent way.
Having said that, this article aimed to analyze, from a conceptual point of view,
the role of strategic communication in the management of Environmental, Social
and Governance (ESG) indicators, in order to consider the evolution of the term
Corporate Social Responsibility and Sustainability as a precursor factor in the care
and attention that companies give today to their image as well as the positive social
and environmental impact throughout profitable economic activity.
These dynamics point to the rapid change in demands for sustainability information. And with an interest in sustainability impacts and a company’s performance growing among a diverse range of stakeholders, reporting patterns also need
to keep pace and evolve.
There are growing requirements for environmental, social and governance
(ESG) reporting that are being introduced or proposed in markets around the world.
Stricter guidance and regulation is likely to change the landscape in the future.
Therefore, it is assumed that, regardless of the form and communication channels used – but always considering that they should be strategically defined, based
on the intrinsic need of each organization – what is important in this process is to
ensure the consistency of the information reported and allow easy access to it, since
in essence the ESG concept must be opened, clear and transparent.
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