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Preface

This book responds to the dimension of “anticipation” described as one of the dimen-
sions of Design for Innovation by [1]. It aims at highlighting the social and civi-
lizational responsibility of design and to describe how this is being carried out at
multiple levels and in line with the priority established by the European Union in
2014, in the so-called agenda for Responsible Research and Innovation (RRI). The
agenda gave a great focus to design for all, and to guidelines to achieve this, and
was based on the recommendations by the European Design Leadership Board [2],
in the report “Design for Growth and Prosperity.” The report identified six strategic
areas for design: European Design on a Global Stage; Design in Europe’s Innovation
System; Design in Europe’s Enterprises; Design in Europe’s Public Sector; Design
in Europe’s Research System, and Design in Europe’s Education System.

In line with this paradigm, we also consider the four dimensions of design for
innovation scalped by Stilgoe and Guston (2017): Anticipation, Reflexivity, Inclu-
sion, and Responsiveness. They are expected to converge with the emerging transition
design approach, which is being developed worldwide in multiple contexts, such as
within the Carnegie Mellon [3] and the Great Transition Initiative (Peter 19 Sterling,
February 2016 and https://www.greattransition.org/) [4].

This book aims at depicting the multifaceted nature of design according to the
paradigms and trends explained above, offering a timely snapshot of the diverse
approaches to design and a picture of the transition that this discipline has been expe-
riencing. It offers extensive information and cutting-edge ideas for understanding the
kind of service that design is currently providing and will be able to provide to the
society, on a broad, transdisciplinary basis. It also features the type of ecosystem
innovation design is fostering, taking into account the four key areas of the transition
design framework: transition vision, theories of change, mindset and posture, and
new ways of designing [3].

In time of crisis, such as the present one, design can offer important answer
to societal challenges imposed by complex and ambiguous phenomena, such as
climate change, resource depletion, instability due to wars and massive migrations,
and pandemics, among others. The ubiquitous presence of digital and multimedia
contents, the sensible role that communication and the creation and dissemination
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of narratives has in contemporary societies, the needs of improved and inclusive
interfaces for human—machine interaction, as well as the growing importance of
concepts such as visualization and representation, may benefit both from a stronger
participation of designers, and awareness of design concepts, in different disciplinary
fields (software development, urban development, education, and so on).

The main research directions in design and digital communication are reflected
by the organization of this book into five thematic parts, namely:

User-centered digital design;

Research methods and strategies;

Pedagogy, society, and design practice;
Digital design branding; and

From design history to its transdisciplinarity.

RAREI i

In all of them, theory and practice are inextricably intertwined.

This book gathers original contributions written by renowned researchers and
professionals. They consist of revised and extended contributions to the 5th Inter-
national Conference on Digital Design and Communication (Digicom 2021), held
in November 4-6, 2021, in Barcelos, Portugal. It also includes additional chapters
by important international researchers who were invited to present the most relevant
outcomes of their current research projects. The chapters were subjected to a rigorous
evaluation by both the editors and the scientific committee of Digicom. They address
and seek to inspire both researchers and practitioners in the broad field of design and
communication, by covering the following main topics:

Challenges of digital interaction and communication;

Between the utility and the dilemmas of digital design applications;

Design for digital literacy and social inclusion;

Design and digital communication in times of crisis;

Information design toward design activism;

Designing visual identities and branding given the vicissitudes of hypermodernity;
Designing cultural heritage in the face of digital transformations.

Barcelos, Portugal Nuno Martins
Braga, Portugal Daniel Brandao
Covilhd, Portugal Francisco Paiva
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User-Centered Digital Design



Interfaces, Data and Plural Languages M)
to Develop CoDE: A Collaborative ek
Platform for Multidisciplinary Teams

Michela Carlomagno

Abstract The essay aims to investigate the contemporary communicative languages
introduced by the design culture for the development of digital platforms and inter-
faces. The research starts by analysing the state of the art regarding the creation of
digital networks and the increasing diffusion of alternative means of communica-
tion, which is facilitated by the use of digital media and online tools able to amplify
the geographical limits of relationships. Nowadays, collaborative digital tools and
platforms are assuming an essential role in the dissemination of knowledge and
information, through the creation of digital archives and databases; as facilitators of
relationships for remote collaboration, through the definition of workspaces, to be
used asynchronously and synchronously, with the consequent reduction of spatial and
temporal boundaries. This diffusion has led visual communication design to explore
and define alternative languages, made up of codes and visual synthesis, to design
complex visualisations and facilitate communication within digital spaces. Starting
from these considerations, the research defines a collaborative platform denominated
CoDE that aims to facilitate interaction within multidisciplinary groups. The final
part of the paper illustrates the GUI and UX elements of the platform and identifies
their potential and future developments.

Keywords Digital platform - User interface + Collaborative design

1 Introduction

In the current digital era, the Internet is not only a space for interaction and sharing
of data, information and documents, but also a “tool for connecting people, thoughts,
contexts and spaces beyond the sense of place” [1]. We are witnessing an extension
where relationships are free from the traditional constraints of time and space and
in which it is not necessary to share the moment of interaction. There is “the union
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of the social experience of our real-life with cyber-space, thus creating a new hybrid
social space” [2, p. 16].

The World Wide Web and Information and Communication Technologies (ICT)
have contributed to this radical transformation of interpersonal relations and ways
in which people communicate, also accentuated by behavioural changes and new
lifestyles adopted in the Covid-19 pandemic.

The ways of working and studying remotely have changed physical spaces config-
uration but also the work modalities and tools, able to satisfy new needs and specific
purposes compared to the traditional ones. Online activities have grown significantly
with the spread of smart-working and e-learning models used by many companies,
enterprises and institutions. Networked connectivity and workspaces evolution have
also influenced the design and the way designers interact and collaborate with stake-
holders, users and communities. In Design fields, the widespread multidisciplinary,
interdisciplinary and transdisciplinary approaches [3, 4] have involved an increasing
number of disciplines and stakeholders within the project, giving rise to new needs
such as the sharing of languages, the equal collaboration between actors involved,
avoiding role imbalances during the project phases and actively involving all parties
involved. Therefore, traditional tools, used during design activities, such as cards,
toolkits, games and physical objects, are replaced by digital platforms that connect
people at a distance and record information, by offering personalized functionalities
for the design and management of teamwork activities.

Digital spaces become actual places where connect, interact and exchange knowl-
edge but also spaces for accessing data and content, mediated by the spread of digital
interfaces and platforms. In these spaces, collaborative whiteboards and dashboards
are intended as places to work and share tasks and information, organise files and
resources, and design using templates, post-its and mindmaps. On the one hand, this
promotes the possibility to establish global connections between people, stakeholders
and whole communities, by transferring large amounts of data and making network
communication effective. On the other hand, the risk of information overload and
incorrect data manipulation affects the ability to interact within the project team,
generating misunderstandings and gaps between stakeholders involved.

The chapter presents the first results of a doctoral research that starts with the
study of the evolution of interfaces as virtual spaces of interaction and the selection
of digital platforms used both as workspaces and tools to design and share ideas and
as places to collect data and information to be transferred immediately through the
construction of complex narrations and visual synthesis. The analysis of the strengths
and weaknesses of the platforms and the identification of the needs of inter- multi-
transdisciplinary teams at work have led to the definition of the digital tool parameters
and functionalities, described in the last paragraph of the essay.

The digital tool consists of a platform able to support the collaboration of teams
composed of heterogeneous disciplines and skills, by creating a common language,
identifying competence gaps, tracking activities and deadlines, and constantly
visualising information flows and ideas.
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2 The Evolution of Interfaces as Virtual Spaces
of Interaction

The evolution of information forms and the necessity to create new relations between
user and computer have allowed Design to experiment with new user experiences and
to define new ways of using contents and interaction spaces through the definition of
interfaces. Currently, fields close to Interaction Design and Human—computer Inter-
action (HCI), such as User Experience Design [5], Service Design and Information
Design, experiment with interfaces and new experiences able to involve and generate
digital networks, that are places of access, exchange and comparison.

In these areas, visual communication tools, such as infographics and graphic
visualisations, take the role of storytellers and make the information explicit in visual
syntheses that facilitate data access and decoding, and support the transfer of content
within digital platforms. As defined by [6, p. 5] “Information Visualization is the use
of computer-supported, interactive, visual representations of abstract data to amplify
cognition”.

The development of interfaces and platforms combine aspects that concern the
user (such as predispositions, expectations, needs, behaviours) with the features of the
designed system (usability, purpose, adaptability, functionality) and the cyberspace
(or environment) in which the interaction takes place to define new interactions with
products and services.

In contemporary society, physical and digital spaces are linked to create “cogni-
tive communities”—that is communities that dialogue and collaborate on a project
through the digital network in which temporary goals and ideas are shared. Indeed,
communication and interaction modalities between people are changed, mediated by
screens and digital devices. Communication becomes electronic and the language
“electrified” [7], capable of transferring information flows and therefore cognitive
content within the new media. In this context of hyper-connection, the use of wear-
able devices such as watches, glasses and clothing, is transforming also the ability
of interfaces to react to external factors and human input through voice, gesture and
haptic controls, creating a link to the physical dimension and sometimes overlapping
it.

The spread of ICT and new media have contributed to shape these changes, leading
to the current software society [8]—driven by technological progress and “connec-
tive thinking”. Digital space is no longer just a space of vision and action, but a space
of interaction with information and remotely connected individuals [7, 9]. Inter-
faces become a medium in which news, stories, knowledge and thus culture can be
transferred [10, 11]. As [12] states, “digital interfaces assume the role of translating
and processing cultural products into bits and then returning them in understand-
able forms to humans, according to shared cognitive schemas” [13]. This has also
influenced the definition of digital networks of experts, where products and services
are defined by the collaboration of different actors who actively participate in the
definition of the project.
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Consequently, the interface has become a mediator not only between human—
computer and human-platform but also as a process of communication between
people and of monitoring the different activities. This has shifted the design focus
from how users interact with objects, to the use of new visual languages inside the
Web to transfer messages and contents. In this paradigm shift, interface as mediator
become a technique for thought: an “allegorical device” that makes the social world
accessible in an age of information, through levels or layers. As [14] claims “an
interface is not a thing, an interface is always an effect. It is always a process or a
translation” (p. 33).

3 Plural Languages for the Infographic Project

In the contemporary infosphere [15], communication inside media becomes interac-
tive, allowing the transfer of information through interfaces that facilitate cross-media
exchange. We are moving towards a “simulation, or interface, culture” that interacts
with IT tools to explore virtual worlds, through manipulation and rewriting of iconic
text, shaped on the screen according to our mental connections. New media and infor-
mation systems, in general, enable this manipulation and transcoding of information
transforming data into digital open, accessible and modifiable languages [12].

The electronic screen is intended as an extension of the human mind, where the
linguistic and cultural forms of new media become the result of a merging of the
computer logic and the cultural level of media content. In this scenario, commu-
nication design can translate comparisons and dialogues into design opportunities,
make new scenarios visible, help to address common challenges, act sustainably and
identify complex action strategies.

Graphic symbols and visual representations facilitate access to information
through diagrams, maps, pictograms, icons and templates for the development of the
interfaces. The use of grids and layouts allows information to be hierarchized, make
it readable and accessible to others by creating visual, textual and verbal languages.

Visual syntheses within the platforms facilitate the exploration and definition of
new forms of sharing, driven by open processes and the ability and desire to explore
ideas and design proposals, investigate, experiment and consider multiple perspec-
tives and potential solutions to create complex visualisations. Interfaces have become
ameans of connecting different actors, mediators with which we can explore alterna-
tive worlds and use information dynamically and interactively using narrations, and
places in which to collect data and decode them openly. Even the design project is
no longer the result of the individual action but that of a group of stakeholders with
different skills, approaches and jargon adopted during the various phases of design
process. The digital space becomes the place where synthesise these differences and
experiment with new ways of collaboration and participation.

The cultural sites where the digital and the physical meet is also the key subject of info-
aesthetics. But rather than think only in terms of convergence, as a cultural historian of
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the present I am also thinking about other relationships: those of conflict, contradiction,
borrowing, hybridization, remix. [16, p. 8]

4 New Needs and Narrative Artifacts in the Digital Era

Digital tools and services, which have emerged in the last 10 years, have facilitated
the need to dialogue and share information at a distance, communicate immedi-
ately, collaborate in the creation of project proposals in a visual way and participate
constantly in the creative process through shared spaces, diagrams and maps for the
visualisation of contents and ideas [17].

Digitisation, open access and the consequent possibility of using large quantities
of data have facilitated the dissemination and experimentation of tools for reading
and decoding information. These tools are based on self-organized systems and the
creation and transfer of common knowledge by carrying out co-design, co-creation
and participatory design approaches.

The necessity to transmit and share content and knowledge has produced a series
of communicative artefacts, including virtual ones, static or dynamic/interactive, to
which the use and access to contents are associated, through new forms of narration
and visualization such as digital storytelling, data storytelling or data visualization.

Numerous researchers from Tufte to Cairo have questioned how to shape data,
starting from the stages of collection, analysis and visualisation to the identification
of techniques to communicate in a clear, reliable and understandable way [18-20].
As Giorgia Lupi states: “In its second wave, data visualization will inevitably be
all about personalization. The more ubiquitous data becomes, the more we need to
experiment with how to make it unique, contextual, intimate. The way we visualize
it is crucial because it is the key to translating numbers into what they really stand
for: knowledge, behaviors, people.” [21].

Indeed, new data-driven applications require the interaction of the user/reader,
involving and helping them to understand the content communicated in a personalised
way. Reference [18] in “The Functional Art” focuses not only on the purely aesthetic
aspect of visualisations but also highlights the need to achieve an aesthetic that serves
the purpose. A “functional beauty” that aims to make a visual representation not only
attractive but able to influence the way the user perceives and explores data.

Beauty and functionality are interconnected, or should be. Beautiful and intriguing objects
improve our mood and predispose us to be patient when it comes time to learn how to use
them. [18, p. 92]

Data visualisation design, over time, has inspired new forms of narrations,
changing the storytelling and the reading of contents through participatory and open
methods for collecting and visualising digital information. New spaces of investiga-
tion and access are being experienced, as well as operational tools such as storytelling
and interactive platforms, which support the reading of information, making it acces-
sible to a large number of people. Storytelling [22] is used to give a form and meaning
to intangible elements such as the bits that compose data, transforming them into
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information and thus into knowledge. In particular, the construction of codes, visual
artefacts and languages, and alternative usability formats, such as graphic visualisa-
tions, which permit the reading of information, help to make the content usable and
readable [23] within the platform.

In the last 10 years, the spread of digital collaboration tools such as Miro,
Milanote,' Slack,”> and Figma,® have allowed people to work remotely, share ideas
and project proposals through platforms, facilitation tools and visual synthesis [24].
Other interactive platforms have used digital visualization and storytelling, guided
by codes and pictograms, to display stories and large amounts of data synthetically.
These tools aim to facilitate interaction and information by making it amplifiable
and interactive and to immerse the user in digital experiences.

Platforms such as “The Shape of Dreams”, designed by Federica Fragapane
and “Publishing Penisula Talks” made by Accurat Studio, allow users to explore
stories/information through a multi-level navigation system, guided by graphic
elements and visual codes. “Rebound” by the MIT Senseable City Lab and “Atlas of
Emotion”, on the other hand, make it possible to read databases through the use of
filters, legends and interactive maps that simplify information management.

These examples of platforms have in common the use of multilevel visualisations
and graphical forms of communication such as data visualization and data story-
telling, that allow not only to explore and read information but also to involve and
simplify the processes of data gathering and storage using diagrams, texts, animations
and colours. All these elements contribute to the creation of languages and forms of
visual representation that make the user experience in digital platforms customisable.
Shared modalities of usage are experienced to translate inputs from different contexts
into diagram-based visual models [25] that facilitate the creation of connections
and enable collective planning, through “bridge-artefacts” [23] that help build visual
languages. “Bridge-artefacts” are visual languages useful “to connect different points
of view, local contingencies and multiple interests, structural features of a complex
social system (...) for the representation of smooth and complex spaces, spaces of
knowledge and controversy.” [23, p. 4]. Graphs, or charts, used in visualizations take
on different configurations according to objectives and visual characteristics, such as
bar charts, diagrams, histograms, radar charts or word-clouds useful for comparing
data, visualizing temporal sequences, categorizing and classifying information or
correlating multiple elements by highlighting relationships and hierarchies [26].

! Miro and Milanote are digital workspaces in which is possible to share the workspace visually
to design asynchronous or real-time and personalize the creative process with templates. For more
information visit the link https://miro.com/ and https://milanote.com/.

2 Slack is a project management tools, in which teams can communicate and collaborate in a virtual
space working remotely, managing and organizing activities by timeline. For more information visit
the link https://slack.com/intl/it-it/.

3 Figma, is a collaborative whiteboards in which visual collaboration allows teams to design together
by translating the design process into a real project through sketches and animated prototypes. For
more information visit the link https://www.figma.com/.


https://miro.com/
https://milanote.com/
https://slack.com/intl/it-it/
https://www.figma.com/
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5 Development of the Collaborative Digital Platform:
Parameters, Functionalities and Languages

The project presented starts from the definition of the background up to field research
composed of one-to-one interviews and online surveys, which allowed to recognise
tools, approaches and behaviours used by actors involved in multidisciplinary teams
and identify common needs and issues such as the necessity to adopt a common
language, to share information constantly and to update and personalize the design
process according to the issue. In particular, the analysis of the weaknesses and oppor-
tunities of the mediation tools has allowed defining parameters and functionalities
to develop a digital tool able to support the collaboration within groups composed
of different stakeholders and from various contexts and to reduce the spatial and
temporal boundaries.

The use of visual communication forms such as storytelling, diagrams and graph-
ical elements contributed to the configuration of the Graphical User Interface (GUI).
The aspects required for the elaboration of the interface are usability, clarity of
information, accessibility, simplicity and user-friendliness. The GUI is developed
by combining visual elements—colours, graphical signs, pictograms and charts—
and textual content lists, thematic clusters of words, keywords—which define the
graphical appearance and functions through buttons, drop-down lists, navigation and
search areas and charts. Diagrams allow the exploration of information interactively
and are part of the design of the graphical interface. The use of simple shapes, outlines
and pictograms allows information to be read and conveyed and enables imme-
diate interaction, harmonising language differences [27] and promoting constant
interaction.

From these premises, the research focused on digital tool development, able to
support collaboration within multidisciplinary groups, facilitating the sharing of
languages, project proposals and ideas and establishing equal interaction. The plat-
form named CoDE (Collaborative Design Ecosystem) is an open digital space that
aims to facilitate interaction and knowledge transfer. It consists of an open and collab-
orative platform that guides multidisciplinary groups in the team-building phases,
the organization of project activities, the construction of a common language, and
the visualization of the archetypes that will guide to the final solutions. It is realized
according to a design process that starts from the definition of functionalities, the
collection of information in a database up to developing diagrammatic systems that
facilitate constant access to the team’s information and simplify the collaboration
between parties. The process is organised and divided into 5 phases:

1. identification of parameters, characteristics and functionalities, starting from
the background analysis and the data collection activity;

2. building of the database carried out through a process of analysis and coding;

3. definition of the Graphical User Interface (GUI), starting from the identification
of visual languages, codes and diagrams able to facilitate interaction;

4. digitisation of the functionalities and definition of the platform prototype;
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5. testing of the interface effectiveness and criticalities through a pilot study with
the reference target.

The parameters defined for the development of the tool’s functionalities are: visu-
alisation, customisation, sharing and variability, in order to support collaborative,
visual, dynamic and interactive design.

Visualization is the parameter capable of showing inputs of information in graph-
ical diagrams, from the visualization of the team composition to the identification of
the skills involved and gaps useful with the aim to optimize the team. The elements
related to this parameter are determined according to disciplines, project fields and
themes placed in the database.

Customization is the parameter that can configure graphic diagrams, maps and
work timelines on varying inputs, to implement teams with new skills during the
project development. The elements related to this parameter are determined according
to the choices of the team members concerning the contents of the tool.

Variability is the parameter that makes the information editable by the team and
consequently set the graphical visualizations related to the tool functionalities. The
elements related to this parameter are determined according to the codes and data
entered in the database.

Sharing is the parameter that builds a repository of elements on which the team
finds feedback and approves, contents, forms, references, results and timing. The
elements related to this parameter are based on information entered in the platform
that flows into an open and implementable archive.

The four parameters guide the flowchart design, organizing the layout of the
platform and its contents, through the subdivision of layers of information and visu-
alizations that respond to the features and contents organized in the database. The
platform layout is illustrated through the description of the main interface pages (see
Figs. 1 and 2).

The first window of the homepage, is the introductive section of registration
and access to information, with tabs for sign-in and log-in and user/team profile

USER FLOW

HOME - SIGN UP / LOG IN
USER PROFILE . TEAM AREA

FUNCTIONALITIES
TEAM COMPOSITION

SKILL GAP

TEAM BUILDING

| GLOSSARY « « COMMON LANGUAGE |
HOW TO KAVIGATE +  REPOSITORY
TIMELINE ple *  SHARED TIMELINE

METAPROJECT " .I".H. . ARCHETYPES

Fig. 1 User flow and UX elements definition for the platform development



Interfaces, Data and Plural Languages to Develop CoDE ... 11

PLATFORM WIREFRAME

HOME USER PROFILE REPOSITORY

WOW T0 USE AND NAVIGATE

teom-building timaline
FUNCTIONALITIES

melapraject plessary

Fig. 2 Platform wireframe with the homepage, the user profile, how-to-navigate section and the
four functionalities layout

management. Moreover, in the first pages is possible to explore the instructions (how
to navigate), understand the purpose of each function and start the collaboration
work (see Fig. 3). The opening windows facilitate the visualization and consultation
of information, in synchronous or asynchronous mode, by all members of the group.
The next sections are related to the navigation of four functionalities: team-building,
timeline, glossary and meta-project, described in detail below. All features are linked
to the home page and to the user profile section where all the information selected
during the navigation are recorded. The four main functionalities are connected to
the categories of elements and information to be selected by all team members.

5.1 Team-Building

The team-building represents the first functionality, able to support the composition
of the multidisciplinary working group by suggesting the skills needed in the design
process, distinguished by areas and themes and to detect any skills gaps related to the
disciplines involved and those to be included in the team. It includes the identification
of the themes, disciplines and skills involved in the team, to visualize the competence
layers and identify a wider reference skill set for the team construction.

It consists of a section in which to build the team, through the choice of themes,
disciplines and skills involved. The layout of the navigation menu, located at the
bottom left, indicates the paths to access the three subcategories—themes, disci-
plines, skills and the next function. The information entered into the platform is
collected in the reference database and is displayed, within the tabs, in synthetic
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CoDE

Collaborative Design Ecosystem

Homepage How to Navigate Log in / Sign up

Teambuilding Teambuilding - themes Teambuilding - disciplines

- - - Ll -
.
Teambuilding - disciplines Teambuilding - skills Teambodding - skills gap
== - - - - -
Timeline - process phases Glossary - list of word Glossary - new definitions
- - o -s -
=
Motaproject - design archatype User/Team Profile User Profile
@ =
- - ‘g— o= o — e e
= | D E e |
=

- =

Fig. 3 Platform windows with the homepage, the registration section, the user profile and the four
functionalities: team-building, timeline, glossary and meta-project

diagrams that facilitate the choice and selection by the user. This section enables the
first phase of synergistic and equal collaboration, offering the possibility to visualize
and identify any gaps in disciplines and skills within the multidisciplinary team,
through the use of screens and systems of overlays and interactive visualization
menus (see Fig. 4).
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[ ]
team building

[ select diseiplines | Which is your discipline?

visualize

choose

J/ disciplines

Fig. 4 Teambuilding functionality with the selection of themes, disciplines and skills of the team

5.2 Glossary

The glossary supports the construction of a common vocabulary through a lexical
database implementable with definitions related to words, concepts, and technical
terms most used by the different actors of the team during the project process. It
consists of the construction of a glossary useful for sharing a common language
within teams, through implementable definitions. It represents the space in which to
consult the definitions identified in the reference database and aims to facilitate the
sharing of a common language.

For this function, a second section dedicated to the implementation of the glossary
(add new definition) has been prepared. A space in which to identify new technical
terms and definitions that characterize the different disciplines involved in the team
and that can create misunderstandings in their use, for the divergence of meanings
they assume in different areas and disciplinary contexts (see Fig. 5).

5.3 Timeline

The timeline functionality facilitates the definition of the sequence of process phases,
agreeing on the expected results for each step, roles and deadlines. Moreover, it allows
for the management of objectives, the visualization and planning of activities of all
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glossary

[ explere & definition)

a

Abstract
Accessibility
Advertising
Agency
Algerithm
Ambiguity
« Analysis
Approach

explore:

S list of waord

Fig. 5 Glossary functionality with the list of words and the section to add new definitions

team members. It consists of the set-up of a space dedicated to the organization of
work phases, activities and deadlines guided by a code characterized by pictograms
that allow the construction and customization of a chronological sequence related to
the project. The purpose of this functionality is to organize the project process, iden-
tify activities, phases and deadlines, by generating a calendar of meetings and visu-
alize the level of interaction of the actors involved and how the disciplines intervene
in the work phases.

Itis composed of a timeline and a series of pictograms differentiated by shape and
colour that lead to the customization of your process by identifying and calendaring—
phases, activities, deadlines or meetings and others—in order to organize and track
the activities of the team and share term and goals for projects realization (see Fig. 6).

5.4 Meta-Project

The meta-project functionality drives to visualize ideas through shapes, modifiable
through algorithms, and lets aggregate elements to synthetically represent ideas
during all the creative process phases. It is a system of shapes, colours and elements
guided by parameters and algorithms that allow the composition of elements, useful
for the visualization of the proposals in the meta-project. An abacus of forms and
codes, accessible to all team members, which allows the construction and sharing of
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{ persansiize your timuling |

persanalize:

Zphases

_uctivities

deadline
other

Fig. 6 Timeline functionality with the timeline to personalize with phases, activities, deadlines and
others

archetypes. This functionality represents a virtual interaction space, useful to stim-
ulate the ideation phase in the teamwork and support the conceptualization of the
project idea to visually synthesize the purposes that emerged in the analytical phase.

This section is composed of the predisposition of basic shapes divided in solid,
outline and intersection and by inputs and parametric variables such as shape, colour,
dimension, surface finish, rotation and position on the plane. The parametric code
is defined in Grasshopper, a language and visual programming environment that
runs within the Rhinoceros 3D CAD software. The algorithm allows the overlapping
and the configuration of the different basic elements between them, translating the
creative process in a shared visualization of geometric shapes, determined by the
interaction between user and digital tool and by the relationship between shapes and
codes that generate a representative archetype of each team member (see Fig. 7).

The interface allows users, members of the team, to interact collaboratively and
immediately, at the same time, collects and classify data in a repository to make
information available to other groups and allowed to explore them on multiple levels.
Following the graphic definition of the platform screens, a first interactive digital
prototype was defined and tested on focus groups with samples similar to the target
audience to verify the clarity of the graphic interface, the functionalities and to
implement the user experience and flow.
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[ ]
metoproject

I define yaur srchatype |  Fouinias e your ideas

composition

Fig. 7 Meta-project functionality with the exploration of shapes and the composition of digital
archetypes

6 Conclusions and Future Steps

The aspects investigated in this article are some of the possibilities offered today by
the digital platforms for the management of systems of relationships generated by
the collaboration between different actors and how these systems are influenced by
external factors. The use of communicative codes and graphical synthesis in digital
spaces allows spreading of information and knowledge, adopting interactive, visual
and multilevel languages able to involve people.

The platform intends to experiment with a new model of multidisciplinary collab-
oration able to reduce the disparities that are generated within the teams, through the
use of communication codes, and visual synthesis that allows a constant exchange
and interaction between the actors involved.

The realization of digital space, flexible and open, able to record inputs allowed
to define a model of collaboration and active participation in the project, through
customizable and interactive features and to facilitate the exchange of knowledge
and languages through an implementable repository. CoDE help to track activities,
visualize skills and have constant access to the team information, by facilitating
the management of phases and activities, activating a continuous comparison and
participation of different actors through interaction and experimentation of visual
codes.
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The graphical user interface of the platform was tested in several focus group
sessions, each composed of 3—4 participants, to test the user flow, functionalities
and graphical elements of the platform by using the “Think aloud protocol” on the
interactive prototype defined in Adobe Xd software. This led to the collection of
initial feedback and improvement of the graphic interface layout and user flow. In
the near future, further tests with new samples will be carried out to implement
the GUI and to analyze new needs for the definition of new functionalities for the
platform CoDE. The experimentation with multidisciplinary, interdisciplinary and
transdisciplinary groups at work during the creative process will allow the identi-
fication of other factors which hinder remote collaboration, misunderstandings and
conflicts negatively affecting the success of projects. The final step is the creation of
the website to launch the tool online and implement the platform database with new
information and data.
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Scratch-Based Game Development )
Resource Set for a Toolkit to Game P
Design

Pedro Beca(®, Sofia Ribeiro®, Ménica Aresta(®, Rita Santos®,
and Ana Isabel Veloso

Abstract Games are engaging activities for students that can be applied in classes
worldwide. Simultaneously, toolkit’s potential has been rising over the years due to
its ability to encompass relevant tools on specific subjects. Moreover, toolkits can be
applied as authoring tools transforming students into game designers, motivating the
creation of digital and/or mobile games, and knowledge acquisition and engagement.
The Gamers4Nature (G4N) project has been researching on environmental-themed
games’ development, involving students in game development sessions. Aiming
to support the whole game design process for upper-secondary and undergraduate
education, the G4N project conceived a Toolkit to Game Design that has been used in
formal and informal contexts of education fostering the creation of digital games on
environmental themes. The G4N Toolkit, addressing both experienced and novice
students, was design in a User-Centered approach with iterative sessions for vali-
dating aesthetics and contents. As it was understood that students sometimes lacked
the skills to develop their games, preventing them to accomplish a finished product,
a complement to the already produced resources (Game Construction cards, Rapid
Game Design Document, environmental-themed cards, and Mobile Game Design
Guidelines), was developed: the Development Cards Set. This chapter introduces
the Development Cards Set creation process, to be validated through expert review
(by experts in the game development field) and by end-users who will test and validate
the development cards along dedicated workshops and game creation sessions.
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