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Abstract. The processes of digitization and connectivity have transformed society, cities, and
consequently, the spaces and ways of living, working, producing, and socializing knowledge, as
well as teaching and learning. Geographically located spaces are expanded and enhanced in the
digital realm, providing a way of being that is no longer solely physical-geographic but also digital
across different platforms. This study aims to present the process of ideation and co-creation of an
immersive experience in cybercity developed in the context of an international event that occurs in
a hybrid format, articulating actions in a physical space — the city of Peso da Régua, Portugal — and
in digital spaces. The immersive experience hybridizes physically located and co-created spaces in
the Metaverse Spatial, involving co-authorship with Generative Artificial Intelligences. It also
articulates immersion, hybridism, and cybercity concepts through a gamified narrative. Historical
and fictional characters guide the experience through missions and challenges, which involve
geographical clues (spaces of the city), live clues (people from the community), analog clues
(cards), and digital clues (such as QRCodes and puzzles). The research employs the Cartographic
Method of Research-Intervention rECOnectivo. As results, the article points to clues that can inspire
pedagogical practices that integrate cybercity as a new way of teaching and learning in this third
millennium.

Keywords: Immersive Experience, Cibricity, Hybridism, Gamification, Inventive Pedagogical
Practice, Co-Creation, Co-Design, Immersive Educational Escape Room, Location Based Game.

1 Introduction

The ways we live, teach, learn, work, communicate, and experience daily life nowadays, are no longer confined
to traditional physical spaces, geographically located in cities, schools, or different institutions. These activities
now are spread into digital spaces across various websites, apps, and networked platforms. The emergence of
Generative Artificial Intelligence (GAI) includes also non-humans agents in the scenario. In this context, virtual,
augmented, immersive, and hybrid realities emerge, combining physical and digital experiences. These new
realities foster new ways of living and coexisting, challenging people and institutions to reinvent themselves.

This leads us to reflect upon the urgency of a more connected and hybridized education based on competencies
to inhabit this third millennium. According to the report of the International Commission on the Future of
Education [1] “classrooms and schools are essential, but in the future they will need to be built and experienced
differently”. This study aims to contribute to booster new practices in educational settings presenting the process
of ideation and co-creation of an immersive experience in cibricity.

Immersion was investigated by Murray [2], who defines it as the sensation of being transported to a simulated
environment where the user feels completely involved and engaged in the experience. Schlemmer et al [3] states
that “immersion is the sensation that makes us feel part of a certain environment, as if we were ‘inside’,
‘immersed’, ‘inserted’ in that universe, this being the feeling of belonging to a reality.” (p. 958).
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Cibricity is a term brought by Ribeiro [4] and is understood as the product of the connection between the
physical-urban space and cyberspace. Schlemmer [5] refers that cibricity is this city, which from the physical-
geographic space, through digitality and connectivity, expands to the digital network, configuring itself as a hybrid
city. This hybrid city results from geographic spaces that connect, extend, amplify, and potentiate each other in
other digital, informational, and connective graphics, which are managed by different technologies, applications,
and digital platforms. These spaces involve humans, biodiversity, technique, information, languages, and
territories in the constitution of a network ecology. Cibricity, according to Schlemmer [6], is constituted in the co-
engineering of the following dimensions: physical-geographic, digital, informational, interactive, pervasive, and
ubiquitous.

Thus, in the context of this study, an immersive experience articulates a sense of involvement and belonging
in the space-network, which is constituted in the articulation between physical and digital experiences between
human and non-human agents.

The paper is organized as follows: first, in section 2, we present the methodology based in co-creation; in
section 3, the literature review and theoretical intermediaries and in section 4, a case study with an immersive
experience in cibricity: results and analysis and in section 4, the conclusions.

2 Methodology

The research employs the “rECOnective Cartographic Research-Intervention Method” [7] which views
knowledge as the product of an ecology connecting humans and non-humans. The method integrates elements
from the Cartographic Research-Intervention Method [8, 9], Living Labs [10], and networked research
contexts[11].

The method refers to researching within and through networks, constituted by the connectivity between humans
and non-humans, and which produces (from the perspective of co-creation) data throughout the process in a
research context that is also an intervention. This is significantly different from other methodological approaches
developed from a frontal perspective of the externality and objectivity of the human observer who collects data
from a context external to them.

From the perspective of the rECOnective Cartographic Research-Intervention Method, the problem that gives
rise to the research emerges from the problematizations that the researcher-cartographer, in connection with
technologies and digital platforms, carries out when inhabiting a specific connected context, which is configured
as an existential territory.

In the context of this research, the problem emerged when inhabiting the organizational meetings of the V
International Congress of RIEOnLIFE and the IX International Festival We, Learning with Cibricity: how to
provide an immersive experience for attendees (both physically and online) in the city of Peso da Régua (which
hosts the events)?

The congress is organized by an international committee including Brazilian and Portuguese researchers, and
aims to establish a common space-time for coexistence, conversations and sharing between teachers and
researchers focusing on education in contemporary times based in the OnLIFE Education Paradigm.

The immersive experience should promote the learning about cultural and historical aspects of the city of Peso
da Régua and establish relationships with Brazil in order to provide students and teachers with an inventive
educational experience. In this sense, a sub-committee of the event was formed, entitled Immersive Experience in
Cibricity (in Portuguese, Vivéncia Imersiva na Cibricidade or VIC), composed with ten participants with
interdisciplinary training, including researchers from Brazil and Portugal, doctoral candidates, master's students,
and undergraduate students from Brazil and residents of the Municipality of Peso da Régua (Portugal) and Bento
Gongalves (Brazil).

The cartographic research was conduct throughout three territories: a) Literature review; b) Theoretical
intermediaries; c) Process of the VIC co-creation (device to be analyzed, the entire process of ideas, discussions,
tensions, and development that constituted the journey) that gave rise to the VIC was mapped, recorded, and
documented in text, audio, images, and video. Data generated were analyzed using insights from the first two
territories.

3 Literature Review and Theoretical Intermediaries

From the perspective of the rECOnective method, the literature review configures the first territory of the
research. It allows the researcher-cartographer to be aware of the existing scientific production focusing on the
area of the investigation to be able to identify possible gaps where the development of the research can contribute.
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We started the literature review with a search for the strings “immersive experience”, “technology”, “hybrid”
and “city” and their Portuguese equivalents in Google Scholar, considering open access articles published in the
last three years (2022-2024). From the set of articles selected through keywords, we highlight studies that address
the hybrid relationship between the physical and the digital from different perspectives, seeking to identify
immersive experiences exploring the hybrid context and the technologies used to articulate these different spaces.
Virtual reality technologies centralize a large part of the set of articles found. However, for the context of our
proposal, we focus on experiences that explore the hybridization between physical and digital presences in the
context of mobility.

Lima et al. [12] developed a gamified narrative exploring the city as an immersive learning territory, involving
the articulation between physical and digital presence, starting from a WhatsApp group. The participants were
immersed in a hybrid presence, combining physical displacement through the city. The different clues received
through the application, in addition to solving challenges, guided the participants. The immersive experience
proposed by Oliveira et al. [13] started from a Facebook group and was developed entirely online. The proposal
involves a gamified narrative articulating different web applications and exploring Google Maps as a space for
habitation and co-creation. Menezes and Schlemmer [14] explored Google Earth as a geolocation technology to
propose an immersive experience involving the hybridization of the biological, physical, and digital worlds.
Videos captured by teachers, recording the movement of the fauna and flora of a municipal park, were made
available to students.

From the literature review, we highlight the following clues:

a) immersion can happen at different levels, involving from navigation in predefined territories to the co-
creation of the shared space;

b) the analyzed experiences use a single digital environment as a reference for conducting the narrative;

c) geolocated proposals allow exploring the territory as a physical space and a data space;

d) in the gamified narratives analyzed, the group always receives clues from external entities, who are involved
in the context but are not impacted by the experience.

The clues reveal a possible path still open: How to propose an experience that is co-created from the exchanges
between the subjects involved, exploring simultaneously two paths and different types of presence?

Based on the clues found in the literature review, we sought some theoretical intermediaries that could
contribute to a better understanding of the VIC co-creation process (second territory of research).

Thus, in the context of this study, an immersive experience articulates a sense of involvement and belonging
in the space-network, which is constituted in the articulation between physical and digital experiences between
human and non-human agents.

Co-design practices have been transforming the landscape of design research by introducing new domains of
collective creativity. This movement, described as a significant evolution in design practice, enables the
involvement of multiple perspectives in solution development [ 15]. In this study, a co-creative approach is adopted
for the design of XR digital content, fostering facilitation and the expansion of interdisciplinary collaboration.
The effectiveness of this approach is particularly evident in cross-pollinating knowledge transfer, a process widely
documented in the literature [16—18]. Furthermore, the co-creative approach allows for a deeper investigation into
stakeholders' true needs, encouraging the design of immersive and meaningful. As a result, the evolution of design
toward co-creation practices expands interdisciplinary impact and contributes to more collaborative and
innovative solutions. The use of Al tools in the discussion and ideation process was essential for exploring
concepts and cultural understandings. This process enabled faster prototyping and decision-making through the
collaboration of the entire team.

The concepts of immersion, immersive experience, and cibricity support the co-creation process of the VIC,
which configures the device of the research, thus composing the third territory of the research and is presented
next.

4 Immersive Experience in Cibricity: Results and Analysis

This article focuses on the data produced for the VIC device called “Stories of Peso da Régua: The Enigma of the
Old Vines”. To organize the sub-committee's work, a Discord server and a Google Drive folder were created.
Since April 2024, weekly synchronous meetings on Discord and numerous asynchronous interactions have been
held to develop and co-create the VIC.
The analysis focuses on the VIC production process, drawing on clues found in the first and second territories that
underpin the research.

The clues revealed by the journey through the research territories guided the proposal of the VIC as an
immersive experience Thus, the VIC aims to:



e  Explore the potential of gamification to create a geolocated fictional narrative through playful challenges,
exploring different realities.
e Foster co-creation through exchanges between the involved subjects, simultaneously exploring two paths
and different types of presence involving human and non-human agents.
Initially, the sub-committee focused on the conditions (spatial, technological, and audience) necessary to
conceive the VIC, as well as a method to guide its creation and define its characteristics, considering the emerging
features of the previous territories.

4.1  From the Perspective of Gamification and Geolocation

At that time, it was determined that the VIC would be characterized as a Contextual Hybrid Escape Game (CHEG)
[6] connecting physically located geographic spaces and digital spaces. With involving movement in both
physical and digital spaces and elements sensitive to the context of cibricity, it is also configured as a Mobile
Ubiquitous Pervasive Extended Reality Game (MUP-ERGs) [19].

The development method for the VIC was guided by the inventive VersOnLIFE methodology! [7], supported
by the Gamification Framework and Immersive Educational Escape Rooms based on research conducted recently
on the field [20-23].

4.2  From the Perspective of Co-Creation of the Route

In the VIC, physical spaces in Peso da Régua were hybridized with different immersive digital spaces and
Generative Als to form ecologically connected and gamified contexts.

The experience consists of a narrative with two interrelated routes through different challenges. The physical
face-to-face route explores the territory of the city of Peso da Régua. Participants start from the Douro Museum
on a mission to explore the city, immersed in the proposed fictional narrative. The digital face-to-face route starts
from the metaverse developed through the Spatial environment and is complemented by an Escape Room
conducted on Genially.

The narrative is composed of eight missions distributed across eight points of interest (POI):

(1) Douro Museum, where the goal is to uncover the GPS coordinates of four locations indicated in a mysterious
letter accompanied by respective postcards (Big Ben, London, UK; Eiffel Tower, Paris, France; Colosseum,
Rome, Italy; Christ the Redeemer, Rio de Janeiro, Brazil);

(2) Water Fountain, where the mystery of the vines is associated, suggesting that the solution to the puzzle is
linked to the ancestral knowledge of viticulture;

(3) Régua Pier, where participants are immersed in the rich culture and history of Régua sweets, with the
opportunity to interact with the “Rebugadeiras” and uncover the secrets behind this delicacy;

(4) Interactive Tourism Shop of Peso da Régua, a modern and technological space where participants can
explore various tourist attractions of the region;

(5) Jodo Araujo Correia Statue, where there is a puzzle to be revealed about his literary work;

(6) Library, where participants are invited to search for historical technical information on grape cultivation
and pest control;

(7) Peso da Régua City Hall, where participants learn to recognize the city’s coat of arms and its elements;

(8) Peso da Régua Municipal Auditorium, where participants gather for the game’s conclusion. They must
show all the collected items to exchange for the final reward.

The narrative has a personalized virtual assistant, “U.V.A.” (Ancestral Verification Unit). U.V.A. is an avatar
personified as an animated and stylized grape that “knows everything” about Peso da Régua, accompanies
participants throughout the game, and facilitates the completion of challenges by providing tips and information
along the educational escape room route.

Each POI has an entity associated with the game narrative. In addition to an entity, each POI, after completing
the mission, has a reward accompanied by a badge symbolized with a star that is incremented for each mission
surpassed.

Regarding the game mechanics, the Genially Escape Room uses many interactive objects for only the first
seven game missions: (1) decipher GPS coordinates; (2) solve a puzzle; (3) group classification; (4) multiple-

I'"Verse" from the Metaverso and OnLIFE Education framework. This methodology blends diverse spaces (geographical and
digital), technologies (analog and digital), presences (physical and digital), and languages (human and Al-generated),
integrating the two primary metaverses approaches [25]. It incorporates elements from the adapted cartographic research-
intervention method as a pedagogical practice [26] and gamification elements focused on empowerment [27].



choice questionnaire; (5) missing words; (6) fill in the blanks; (7) connecting dots, depending on objects with
different shapes and colors (considering accessibility for people with visual impairments).

The physical experience has interlocutors present on-site, such as actors and characters who leave audio
messages. The actors include the Marqués do Pombal and a woman who sells traditional sweets from Régua called
“rebucadeiras”; this lady sells sweets daily on the streets of Régua. Other characters, like Bardo de Forrester, leave
a physical letter on-site, and Ferreirinha leaves an audio message, Miguel Torga leaves a message presented and
read on-site. Jodo de Aragjo Correia is present in his local statue, and UVA acts as an agent that operates only
digitally.

The 20-minute route through the streets of Peso da Régua has eight mission points, with various activities in
the form of missions that are assisted by students in Bento Gongalves. At the last mission point, the “key” is found,
and the VIC ends. Throughout the entire route, communication will be prioritized, and at the end, the whole group
will meet on a digital “mural”, where they will leave a message about the VIC.

This VIC was carried out by the whole team, taking into account the different backgrounds that made valuable
contributions to the process of creating and developing the VIC. The use of Generative Als supported the entire
process of creating the characters, based on documentation provided by the Portuguese team and then generated
by the Brazilian team. The negotiation and discussion on this subject were very proficient, and the results were
very satisfactory and effective. The use of narration tools made it possible to generate different voices quickly and
the team was able to negotiate this point.

5 Final Considerations

This co-design process involved collective activities spanning the duration of the design processes. "Co-creation"
is widely referred to as “collective creativity, i.e. creativity shared by two or more people” or even as suggested
in the article as involving generative agents with Al. To narrow down the implications even further, the authors
emphasized the term "co-creation” to describe collective activities that span the duration of design processes.
These phases of design thinking methodology were: (1) Problem understanding (team engagement, online site
exploration and introduction of the technology), (2) Design and analysis (Brainstorming of ideas and space route),
(3) Developed and implement (design with content: narrative, characters creation; Prototyping with no-code
software and implementation of game mechanics), (4) Evaluating Acceptance (Testing virtual and local with the
team), (5) Verify (Deployment with immersive platforms locally and analysis of the results).
The results of the different phases were achieved through weekly online sessions, the development of the solution
was carried out remotely and discussed online, and the tests were carried out online and on site. In the end, it was
possible to evaluate the co-design process and the VIC experience and identify co-creation processes with Al
agents for new projects, particularly in the creation of characters and narrations. This methodological model, used
to guide the design of games with AR experiences for museum designers and professionals, is in line with Maria
van Zeller's ‘Play the Museum’ framework, applied in an online context [24].

The development of the co-creation experience was successfully carried out. For this, it was necessary to
consider cultural factors in the methodological process, such as terminology issues. We always kept in mind that
finding a consensus would be more interesting, but the particularities that define us enrich the cultures of the two
cities. In this sense, there was a principle present throughout the entire process of ideation and development of the
experience, which was based on the acceptance of cultural diversity and an attempt to find common points in each
culture. Thus, the characters that guided us through the story are local reference figures from Peso da Régua in
various domains, such as literature, viticulture, gastronomy, and politics. These characters, who present the
challenges throughout the experience, are virtual and physical interlocutors that bring humanization, but are
accompanied by a virtual character that links the two experiences.

The narrative created by the team had a fictional and historical basis, with gamified activities, called missions,
that will allow Brazilian students to be “agents” supporting Portuguese students in solving puzzles and advancing
in the experience. This support involves researching information online, solving logical challenges, and
communicating with the students on-site.

At the end of each mission, the rewards are for both “teams,” rewarding the success of all and inter-city
communication. The VIC allows for the enhancement of each individual’s knowledge, as well as the group’s
action. These objectives were taken into account in the ideation meetings, as well as in the implementation
meetings.

The design meetings of the experience were moments of cultural and scientific interaction, as well as the
transfer of knowledge and practices in designing geo-located gamified experiences. The performance of a
multidisciplinary team co-creating the experience was an interdisciplinary cultural experience of scientific
excellence.
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