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This paper examines the intersection of machizukuri, Japan’s collaborative, bottom-up approach to
community planning, and the growing field of game-based learning in urban design. It traces the evolu-
tion of participatory planning methods in Japan, emphasizing how machizukuri has progressively incor-
porated digital tools and gamification to strengthen civic engagement. Drawing on international and do-
mestic examples, the study analyzes how serious games and game engines, such as Godot, can enhance
spatial literacy, collaborative learning, and youth empowerment in urban contexts. Building on this theo-
retical foundation, the paper proposes an open-source participatory workshop framework that integrates
open-source GIS data, 3D modeling (Blender), and real-time simulation (Godot). This framework reinter-
prets machizukuri as a form of digital civic experimentation, bridging traditional community practices
with contemporary digital infrastructures. The study concludes by discussing the framework’s pedagogi-
cal, methodological, and social implications, highlighting its potential to foster spatial reasoning, civic re-
sponsibility, and inclusive urban co-design among younger generations.
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INTRODUCTION

Participatory urban planning in Japan has long
been shaped by machizukuri, a bottom-up approach
emphasizing collaboration among residents, profes-
sionals, and public institutions. Similar to communi-
ty development planning or participatory urbanism,
machizukuri encompasses a set of collective pro-
cesses through which citizens influence the built
environment and the quality of everyday life. Origi-
nating in the 1960s as a counterpoint to top-down,
state-led urban renewal, machizukuri has progres-
sively evolved into a mature framework for civic co-
design and community governance. Its methodolog-
ical trajectory reveals a gradual incorporation of
new instruments (from neighborhood assemblies
and scale models to digital mapping and participa-
tory simulations) reflecting an ongoing search for

more effective and inclusive forms of local empow-
erment.

In recent years, this evolution has intersected with
the broader global phenomenon of urban gamifica-
tion, the application of game mechanics to planning,
education, and civic participation. Defined as the
use of rules, feedback systems, and challenges to
stimulate learning and engagement, gamification in
urban contexts provides structured yet playful envi-
ronments for experimentation, dialogue, and deci-
sion-making. In Japan, its adoption within machizu-
kuri reflects a convergence between traditional par-
ticipatory culture and contemporary digital media.
Game-based methods (ranging from analog design
games to digital twins and open-data simulations)
are increasingly recognized as powerful tools for
fostering spatial literacy, empathy, and consensus-



building across diverse publics.

This article investigates how the integration of se-
rious games, game engines, and open-source tech-
nologies can enhance participatory urban practices
rooted in machizukuri. It traces the conceptual evo-
lution of gamification in urban design and examines
the methodological developments of machizukuri
that have progressively embraced playful and digital
tools. Building on research in game-based learning
and spatial cognition, it then explores how such
approaches can be reinterpreted as pedagogical and
civic instruments for youth participation. The final
section presents an open-source participatory work-
shop framework, designed to operationalize these
principles through the combination of MLIT’s
PLATEAU datasets, Blender’s modeling environ-
ment, and the Godot game engine.

By situating this framework within Japan’s long-
standing tradition of community-based planning, the
paper argues that the convergence of machizukuri
and game-based learning offers new opportunities
for civic education, spatial reasoning, and democrat-
ic innovation. It concludes by discussing the impli-
cations of this integration for the future of participa-
tory urban design and for the broader field of digital
civic engagement.

1. EVOLUTION OF JAPAN’S PARTICI-
PATORY PLANNING APPROACH

(1) Definition and Historical Background

The term machizukuri is a neologism composed
of machi, referring to the street or the city, and zu-
kuri, a suffix derived from the verb “to make” or “to
build.” It is often translated as “participatory urban-
ism” or “town making” and is associated with com-
munity development planning, which can be ren-
dered as collaborative urban projects. Emerging in
Japan in the 1960s, machizukuri originally referred
to urban projects at the scale of neighborhood com-
munities, frequently positioned in opposition to
state-led urban design (Hein et al., 2006). The term
gained widespread popularity in the 1990s and to-
day encompasses a wide range of practices, from the
promotion of social and solidarity enterprises to the
preservation of traditional urban landscapes.

Machizukuri may be understood as a set of long-
term activities aimed at improving quality of life by
progressively enhancing the everyday environment,
while strengthening the vitality and attractiveness of
the community through the collaboration of diverse
stakeholders (Satoh, 2020). This concept places

particular emphasis on the role of the community
and advocates for bottom-up experimentation, in
contrast to the top-down visions characteristic of
smart cities (Sorensen et al., 2007).

(2) The Three Generations of Machizukuri

Machizukuri has comprised three main types of
activities: the preservation of historical heritage,
neighborhood planning and land-use control to ad-
dress the shortcomings of city planning laws.

Its methodological evolution can also be divided
into three distinct periods. The first generation cor-
responds to the development of its philosophy from
the late 1960s to the early 1970s. The second, be-
ginning in the mid-1980s, was marked by experi-
mentation and the creation of participatory models
that led to new methods of action. The third, unfold-
ing since the late 1990s, has focused on territorial
management and community governance (Satoh,
2019). These successive experiences over the past
decades have collectively shaped contemporary
machizukuri.

(3) New Tools

In the machizukuri process, it is essential that all
stakeholders develop a shared and grounded aware-
ness of present conditions in order to collaborate
meaningfully on future designs. Machizukuri gener-
ally avoids misleading or biased practices, instead
advocating for creative processes of collaborative
analysis and discovery that lead to urban design
projects rooted in local consensus. Such processes
can yield significant benefits not only for the built
environment but also for residents themselves.

In this context, researchers have proposed a varie-
ty of models that adapt machizukuri practices to
contemporary tools. Early approaches included the
use of scale models enhanced with video simulation
systems, enabling participants to explore proposed
designs interactively (Shimura, 2007). These tech-
niques have since become common in local assem-
blies, where they serve to foster shared understand-
ing and dialogue (Horita et al., 2009).

Assemblies typically employ their own tools and
objectives, which might begin with a neighborhood
walk, during which participants document resources
by taking notes and photographs along pre-defined
routes. These findings are later aggregated on large
floor maps, where printed photographs are placed at
their respective locations and annotated with hand-
written notes on adhesive sheets. Such assemblies
usually conclude with group presentations, ultimate-
ly functioning as exercises in neighborhood memory



work and knowledge transmission through the elab-
oration of scenarios. Importantly, these scenarios
not only consider the built environment but also
integrate social actors and institutional constraints,
including financial and legal conditions of imple-
mentation (De la Pefa, 2017). Rather than constitut-
ing fixed plans derived from isolated or individual
reflection, these collectively constructed visions,
when produced regularly and in multiple forms, can
represent a genuine form of everyday social and
intellectual capital.

Recent developments have further consolidated
these practices through structured design games
(Satoh, 2015). A range of workshop-based methods
enables citizens and stakeholders to collaboratively
and experientially envision the future of their com-
munities. By integrating diverse participatory tools,
such as scale models, collage techniques, role-
playing, mapping, and goal-image games, into a
coherent framework, the design game approach
translates abstract urban visions into tangible, ma-
nipulable forms. This not only enhances communi-
cation among residents, professionals, and local
governments but also facilitates consensus-building
by making the planning process inclusive and con-
crete. Case studies presented by Satoh demonstrate
how design games have been successfully applied in
real projects, underscoring their value as practical
methods for transforming complex urban issues into
shared spatial visions.

Final presentations are usually conducted in the
presence of local authorities, with the gradual inclu-
sion of new actors such as police officers, firefight-
ers, hospital staff, and neighborhood associations. In
this way, the basic tools of observation and dialogue
are reinforced by participatory game-based methods
that expand the scope and accessibility of machizu-
kuri. Together, they provide urban professionals
with essential syntheses of the urban fabric while
cultivating community ownership of future visions.

(4) The Gamification of machizukuri for en-
hanced engagement

In addition to observation and mapping work-
shops, another methodology can be introduced: the
joint design and simulation of a future image of the
urban environment, using a physical model with
interchangeable components. Participants manipu-
late removable parts representing different urban
and architectural elements, thereby giving material
form to their aspirations. The exercise is enhanced
through randomly drawn cards indicating various
plausible future events, such as fires or the construc-
tion of high-rise buildings nearby. In this way, par-

ticipants can easily initiate dialogue on potential
transformations of their living environment (Thiel et
al. 2017).

This role-playing approach allows participants to
simulate and confront by themselves the conflicts
likely to emerge throughout the machizukuri pro-
cess. Their understanding of the impact of their de-
cisions is thus enhanced. At the same time, partici-
pants often remain unaware of the complexity and
importance of such collaboration, as well as of the
compromises required to reach an acceptable con-
sensus. Ideally, these citizen-led experiments are
subsequently confronted with a panel of profession-
als, who can produce alternative versions, conduct
various evaluations, and exchange their perspec-
trves.

More recently, this logic of gamification has been
consolidated and diversified through dedicated
guides (Ando, 2024). Such catalogue systematizes
the use of board games as tools for training sessions
and participatory workshops, presenting selected
games that address challenges ranging from com-
munication and collaboration to environmental sys-
tems and urban planning. The catalogue identifies
recurrent problems in participatory workshops such
as limited engagement, low personal resonance of
abstract content, or difficulties in fostering perspec-
tive-taking and proposes gameplay as a corrective
mechanism. Through detailed sketches, narratives of
participant experiences, and design advice, Ando
demonstrates how games can reconfigure workshop
dynamics, foster empathy, and stimulate collective
imagination. Importantly, the guide not only show-
cases existing games but also advises facilitators
and municipalities on how to adapt, deploy, and
even design original games tailored to their commu-
nities.

In this sense, gamification in machizukuri does
not merely introduce playful elements into other-
wise technical exercises; it creates structured oppor-
tunities for deeper reflection, mutual understanding,
and sustained engagement. By bridging play and
civic learning, design games and catalogued board
games together provide a flexible and evolving rep-
ertoire that transforms participatory urban planning
from a procedural obligation into a lively, inclusive,
and meaningful practice.

As with smart communities, the gamification of
machizukuri appears to hold significant potential for
mobilization (Sailer et al., 2017). Applying game
mechanisms such as points, badges, challenges, or
leaderboards can substantially improve student en-



gagement in educational curricula (Kapp, 2013). To
some extent, augmented reality video games can
even help bring certain individuals out of social
isolation (Tateno et al., 2016). The very nature of a
game is to provide a field of action bounded by sim-
ple objectives and clear rules, designed to be fair
and balanced. This contrast with the complexities of
real life offers reference points and a sense of secu-
rity to most players (Parker et al., 2021).

2. GAMIFICATION OF URBAN PLAN-
NING

(1) Citizen Participation in Four Dimensions

Past studies suggest that planning should no long-
er be understood merely as a process, but rather as
an act of mutual learning based on dialogue and
interactions among individuals (Brown, 1985; Finn,
1994). An increasing number of scholars and practi-
tioners indeed regard planning as a process of col-
lective learning (Newman, 2008). Analyses of stra-
tegic planning have conceptualized planning pro-
cesses in four dimensions: the first concerning vi-
sion, the second dealing with short and long-term
actions, the third focusing on the participation of
key stakeholders, and the fourth addressing a more
permanent process that involves the broader public
in major decision-making (Albrechts, 2004; Healey,
2006).

This fourth dimension asserts not only that citizen
participation is necessary, but also that it must be
embedded in permanent, empowerment processes
where citizens learn from one another across a va-
riety of topics, while also gaining perspective on
their respective viewpoints. Such empowerment
processes are conceived as spaces of continuous
learning, engaging citizens without conferring spe-
cific decision-making authority, and privileging
long-term dialogue over isolated, fragmented dis-
cussions or project-driven consultations.

According to these studies, this type of dialogue
supports citizens in building sound argumentation,
developing spatial reasoning, and acquiring the abil-
ity to present and defend concrete results before
policymakers. Over time, it allows for the construc-
tion of mutual understanding as well as the accumu-
lation of social and intellectual capital. While these
four dimensions are intertwined, capable of reinforc-
ing, challenging, or intersecting with one another.
They also follow their own trajectories, each with its
own rhythm, logic, and purpose.

This section will focus in particular on the trajec-

tory of the fourth dimension, that of collective learn-
ing, while also briefly addressing planning proce-
dures.

(2) Collective Learning and Urban Planning

Over the past few decades, many planners have
experimented with games and playful approaches to
support this process of collective learning. More
recently, pervasive games, incorporating new digital
tools to create an interface between the real and
virtual worlds, have emerged in this field (Duncan,
2010). Games can be defined as systems in which
players engage in artificial conflicts governed by
clear rules, leading to measurable outcomes (Juul,
2011). They provide safe, bounded spaces condu-
cive to experimentation and experience, thereby
transforming them into powerful learning tools
(Prandi et al., 2019). By playing, participants are
able to explore a range of possibilities, observe the
consequences of their various decisions, and do so
without incurring real risks or damage. Through
interaction with one another, players develop values,
practices, and ways of knowing, acting, and being,
thus creating the conditions of the fourth dimension
of citizen participation (Brookfield, 2015). Encour-
aged by the growing popularity of games, particular-
ly pervasive ones, learning games have recently
been categorized under the label of serious games
(Dérner et al., 2016).

Most of these serious games are developed with a
specific planning objective in mind, such as the
design of a public transportation system, the spatial
appropriation of a neighborhood, or the elaboration
of an energy plan for an urban district (Reinart et al.,
2014). These types of serious games are generally
played only within the framework of a given plan-
ning process. Considering that conventional plan-
ning processes are typically long and complex, in-
volving multiple project phases and diverse teams,
such games support and facilitate learning only at a
limited scale. This limitation can legitimately be
regarded as problematic, insofar as collective learn-
ing must progress through a significant number of
steps.

(3) Serious Games and Urban Development Sim-
ulations

The use of computer-based urban simulations for
educational purposes began in the 1970s (Dupuy,
1972), with “participant-observers” engaging in a
“dynamic visual model of an urban environment
through a system of visual simulation” (Kamnitzer,
1971). From the 1990s onwards, such simulations
were used in the teaching of urban geography and
planning concepts (Adams, 1998). The city-building



simulation video game SimCity, released by Maxis
in 1989, quickly became the most prominent exam-
ple. Maxis, founded by Will Wright and Jeff Braun,
described its origins as stemming from a long-
standing interest in simple systems that give rise to
complex behaviors (Martial, 2019).

Although SimCity was designed primarily for enter-
tainment purposes, and thus cannot be considered a
serious game, its later adoption in educational and
utilitarian contexts has been framed as serious gam-
ing (Alvarez et al., 2011). The use of SimCity to
introduce students to urban planning carries both
advantages and limitations (Lauwaert, 2007). On the
positive side, regular computer use provides stu-
dents with exposure to complex systems, stimulates
creativity in planning and anticipation, and enhances
problem-solving skills. Moreover, developing an
integrated understanding of how different compo-
nents of a city interact cultivates awareness of the
short- and long-term effects of various urban deci-
sions (Minnery et al., 2014). SimCity can also
strengthen critical and adaptive reasoning, enabling
more targeted approaches to problem-solving.

The most frequently noted drawback of SimCity is
the unrealistic power of the mayor character embod-
ied by the player, which does not reflect the institu-
tional and political complexities of real-world gov-
ernance. The game largely ignores the intricate ele-
ments of open societies and pressing contemporary
issues such as citizen participation, voting rights,
financing, or corruption (Lobo, 2005). The creators
of SimCity never claimed to produce a realistic sim-
ulation, but rather a construction game; nonetheless,
its use may distort players’ understanding of actual
urban environments. While simplification, conden-
sation, and prioritization are often necessary in edu-
cation and debate, where urban issues are typically
divided into aspects such as legislation, history,
sociology, or transportation, the simplification in
SimCity is often considered excessive, even ex-
treme. It can lead to a “technophile and empiricist
fantasy, according to which the complex dynamics
of urban development can be abstracted, quantified,
simulated, and managed” (Friedman, 1999).

Despite these limitations, the global success of
SimCity and other city-builders, sold in millions of
copies, represents a vast potential for mobilizing
citizens and fostering more dynamic and effective
public debate.

(4) Global Simulations and Targeted Mini-
Games
While the simplification of urban development in

SimCity can be problematic, one of its strengths lies
in its real-time digital interface, which provides a
comprehensive overview of the city at a macroscop-
ic scale, covering finances, pollution, energy, crime,
fire risks, and more. These domains, which are often
difficult to assess in everyday life due to the lack of
long-term, open, and easily accessible data, become
instantly available in most city-builders. This offers
players the opportunity to make decisions that take
into account the overall situation, albeit in a simpli-
fied manner (Kolson, 1996).

Nevertheless, the inherent complexity and length
of planning processes necessitate the selective
treatment of issues in order to address them ade-
quately (Illanas et al., 2008). This has led to the
creation of various experimental urban design mini-
games, each aimed at a specific objective and guid-
ed by the pursuit of collective learning (De Jans et
al., 2017). Instead of proposing singular serious
games that encompass the entirety of urban reflec-
tion, these experiments offer a series of distinct ex-
ercises connected by a coherent learning trajectory
(Lozano et al., 2017).

Existing research on these serious mini-games has
so far focused primarily on their respective educa-
tional applications and instructional value, without
incorporating genuine collective learning in real-
world contexts (Poplin, 2012). It therefore appears
necessary to move away from the pursuit of a single
global consensual model and instead develop a
toolbox that can assist architects and urban planners
in designing serious mini-games for citizen collec-
tive learning, contextualized within complex and
specific urban processes (Devisch et al., 2018).

These new tools hold potential for gamification
within a bottom-up approach, whereas the concept
of smart cities often provides ready-made, top-down
gamified solutions without prior citizen consulta-
tion, a dynamic particularly observable in Japan.

3. GAME-BASED LEARNING AND SPA-
TIAL THINKING

(1) Game-based learning

Game-based learning (GBL) has emerged as a
significant field within educational research, prem-
ised on the idea that digital and analog games can
serve not merely as tools for entertainment but as
environments conducive to knowledge acquisition,
skill development, and learner engagement. Early
advocates (Prensky, 2003) argued that digital games
represent not a threat to education but rather an un-



precedented opportunity to capture learners’ atten-
tion. He highlighted neuroscientific studies suggest-
ing that action games can enhance visual selective
attention, thus underlining the broader potential of
games to foster cognitive capacities essential to
learning.

Building on this perspective, subsequent research
has emphasized that GBL must be understood
through multiple theoretical and practical lenses. A
comprehensive frameworks (Plass et al., 2015) in-
sists that learning with games cannot be explained
solely in cognitive terms, but rather through an inte-
gration of cognitive, motivational, affective, and
sociocultural dimensions. They contend that games
facilitate engagement at several levels, behavioral,
emotional, and social, by embedding learning in
contexts that are interactive, meaningful, and often
collaborative.

Further research (Feliacia et al., 2015) explores
the relationship between gameplay engagement and
learning, demonstrating that well-designed game
environments increase immersion, intrinsic motiva-
tion, and knowledge transfer. This work underscores
the necessity of aligning game mechanics with ped-
agogical objectives, ensuring that the very act of
playing sustains the learning process rather than
distracting from it. Similarly, synthesized empirical
evidence (Tobias et al., 2014) showing that learners
can transfer knowledge acquired in games to exter-
nal tasks, improve cognitive processes, and integrate
curricular content when instructional design princi-
ples are respected. However, they also identified
significant gaps, particularly in terms of standard-
ized evaluation methods and design frameworks that
reliably ensure measurable learning outcomes.

Beyond individual cognition, games also operate
as mediating environments for collective reflection.
An examination of the evolution of City Gaming
(Tan, 2016) highlights how gaming transcends tradi-
tional pedagogical applications by serving as an
interface between abstract decision-making and
tangible urban development. In this context, games
not only teach but also simulate the negotiation of
conflicting interests, transforming serious societal
challenges into playful yet rigorous explorations.
City Games thus expand the scope of GBL, posi-
tioning it as a tool not only for instruction but also
for collaborative planning, capable of bridging so-
cial, spatial, and design dimensions.

Taken together, these contributions point to sev-
eral defining features of GBL. First, games offer
structured yet flexible environments where rules and

goals provide clarity while still allowing exploration
and creativity. Second, they foster engagement
through motivational design elements such as chal-
lenges, feedback systems, and role-play. Third, their
iterative and interactive nature supports both indi-
vidual reflection and collective intelligence. Never-
theless, the literature also warns against uncritical
enthusiasm: while the motivational aspects of games
are well-documented, the challenge remains to de-
velop design processes and evaluative methods that
ensure targeted knowledge and skills are systemati-
cally acquired.

Game-based learning represents a multidimen-
sional approach that integrates cognitive, affective,
and sociocultural theories into practice. Its potential
lies not only in improving engagement and learning
outcomes but also in shaping collective processes
such as urban planning, where play can mediate
between technical expertise, community participa-
tion, and policy-making.

(2) Digital placemaking

Digital placemaking refers to the use of interac-
tive technologies and game mechanics to foster new
forms of engagement with urban environments,
enabling residents to co-construct meanings, prac-
tices, and narratives associated with place. While
traditional placemaking emphasizes the design of
physical spaces that nurture social life, its digital
counterpart explores how virtual tools, mobile plat-
forms, and location-based games can extend and
transform these practices in hybrid urban contexts.

There are plenty of parallels between spatial de-
sign in video games and placemaking in urban con-
texts (Alvarez et., 2018). Although video games are
primarily designed for temporary amusement, they
nonetheless succeed in constructing complex artifi-
cial environments where human interaction and
narrative meaning are central. By integrating story-
telling, multi-perspectival design, and participatory
practices, game developers have developed effective
techniques to create immersive and engaging spaces.
The authors argue that urban spatial design could
benefit from incorporating these approaches, learn-
ing from game development how to engage users
actively and flexibly in shaping environments.

Placemaking can be situated within the frame-
work of “playable cities,” contrasting this concept
with the more instrumental model of smart cities
(Innocent, 2018). Whereas smart cities often empha-
size optimization, surveillance, and efficiency, play-
able cities explore how digital infrastructures can
support playful interactions and bottom-up partici-



pation. Through a historical overview of playful
urban interventions, Innocent demonstrates how
game design can foreground cities as “always in the
process of becoming” opening up spaces for citizens
to negotiate the past, recognize the present, and
imagine alternative urban futures. This approach
shifts digital placemaking from a purely functional
practice to one that actively mobilizes creativity and
civic agency.

The development and evaluation of City Explorer
(Pang et al., 2020), a location-based game designed
to support city exploration and community aware-
ness along a transit network, provides empirical
insights into these dynamics, Their findings reveal
that residents valued the enjoyment, competition,
and rewards afforded by play in public spaces,
which simultaneously created opportunities for
placemaking through shared knowledge and interac-
tion. Importantly, players expressed a desire for
additional contextual information, such as ridership
patterns and routines, which could further enhance
their engagement with the city. The study illustrates
both the potential and the challenges of digital
placemaking: while playful technologies can acti-
vate community interaction and civic knowledge,
they also raise questions of privacy, data manage-
ment, and equitable access.

Taken together, these studies emphasize that digi-
tal placemaking operates at the intersection of enter-
tainment, technology, and civic life. It leverages
play to create hybrid environments in which urban
residents not only consume space but actively par-
ticipate in its meaning-making. By borrowing strat-
egies from video games (storytelling, interactivity,
and iterative design) digital placemaking fosters
deeper engagement with urban contexts, while sim-
ultaneously pointing to the need for careful design
choices that balance enjoyment with ethical consid-
erations such as data protection, inclusivity, and
long-term community value.

(3) Video games and spatial thinking

Spatial thinking refers to the cognitive processes
by which individuals perceive, conceptualize, and
manipulate spatial relationships at multiple scales. It
is a foundational skill in disciplines such as architec-
ture, geography, and urban planning, but also in-
creasingly recognized as essential for education,
digital literacy, and civic engagement. Research
across cognitive psychology, education, and game
studies has demonstrated that spatial abilities are not
fixed traits but can be cultivated through targeted
interventions, including the use of digital technolo-
gies and game-based environments.

Spatial abilities operates at different scales, from
small-scale manipulations of objects to large-scale
navigation through environments (Hegarty et al.,
2006). While partially overlapping, these abilities
are not identical, and their development depends
both on direct experience and mediated representa-
tions such as maps or virtual environments. A clas-
sification of human conceptions of space (ranging
from manipulable object space to geographic and
map space) underscores the importance of aligning
educational and technological tools with how people
intuitively experience and conceptualize environ-
ments (Freundschuh et al., 1997).

Video games have emerged as powerful media-
tors of these abilities. Action video games for ex-
ample can enhance core spatial capacities such as
contrast sensitivity, visual attention, mental rotation,
and visuomotor coordination (Spence et al., 2010).
These effects not only improve performance on
basic perceptual tasks but also transfer to more
complex forms of spatial reasoning, illustrating the
potential of games to generalize learning beyond the
immediate activity. Similarly, video game level
design provides architecture students with a unique
opportunity to engage with the entire design-to-
construction process (Valls et al., 2016). By build-
ing fully playable environments, students are able to
test spatial layouts dynamically, a process often
missing in traditional architectural education.

A broader examination of the interplay between
game spaces and architectural practice highlights
how virtual environments reveal alternative con-
structions of reality and foster new forms of spatial
negotiation (Gerber et al., 2019). The simulatory
nature of games, they argue, creates productive in-
tersections between the design of virtual and real
environments, offering alternative perspectives on
how spatial logic can inform both domains.

Within education, spatial thinking has been
framed as a critical competency for addressing real-
world challenges. The GI Learner project for exam-
ple defined ten core competencies of geospatial
thinking (Zwartjes et al., 2019), ranging from pat-
tern recognition and visualization to the critical use
of spatial information for sustainability-oriented
problem-solving. This work provided structured
“learning lines” that integrate spatial thinking into
secondary education, using GIScience as a founda-
tion. In parallel, the need to integrate geotechnolo-
gies and spatial reasoning is emphazised into teach-
er training as part of the 2030 Agenda for Sustaina-
ble Development (Puertas-Aguilar et al., 2021),



arguing that fostering spatial literacy among teach-
ers is essential to shaping future citizens capable of
critically engaging with global challenges through a
spatial lens.

Taken together, these studies underline that spa-
tial thinking is a multidimensional construct encom-
passing perceptual, cognitive, and applied dimen-
sions. It can be enhanced through educational
frameworks, digital tools, and game environments
that provide opportunities for exploration, visualiza-
tion, and interaction at multiple scales. Video games
in particular demonstrate the potential of immersive
and interactive environments to cultivate spatial
cognition, bridging the gap between abstract reason-
ing and embodied experience. At the same time, the
integration of geotechnologies and structured peda-
gogical models ensures that spatial thinking is not
confined to entertainment or specialized fields, but
becomes a transversal competency relevant to sus-
tainability, citizenship, and urban design.

4. YOUTH PARTICIPATORY URBAN
PLANNING

(1) From Marginalization to Empowerment

Youth participation has emerged as both a norma-
tive ideal and a practical necessity in contemporary
governance, community development, and urban
planning. Across disciplines such as sociology, edu-
cation, urbanism, and public health, a growing con-
sensus emphasizes that young people are not merely
passive beneficiaries of decisions but active stake-
holders whose voices, experiences, and creativity
can significantly shape collective futures.

Traditional perspectives have often framed young
people as social problems or as vulnerable popula-
tions requiring protection, leading to their exclusion
from meaningful decision-making processes (Omar
et al., 2016). Another approach argues for viewing
youth as agents of community change, capable of
influencing institutions and policies when provided
with appropriate structures for engagement
(Checkoway, 2012). This shift from marginalization
to empowerment has been mainly defined by partic-
ipatory models such as the Ladder of Participation
(Hart, 1992), which differentiates between tokenistic
involvement and genuine co-decision-making.

(2) Theoretical and Practical Approaches to Par-
ticipation

Traditional Youth participation is not a monolith-
ic concept but involves diverse practices ranging
from community-based research and environmental

stewardship to urban planning and placemaking.
Children’s rights and capacities are essential in
shaping sustainable communities (Hart, 2013), par-
ticularly in environmental projects where their
commitment is strong. Ethnographic work (Moore,
2017) illustrates how children, as “expert collabora-
tors,” creatively appropriate urban landscapes, un-
derscoring the importance of outdoor play and self-
organized spaces for developmental support.

In parallel, associations (UNICEF, 2018) and
scholars (Loebach et al., 2020) highlight participa-
tion as both a democratic right and a vehicle for
improved governance. Youth councils, advisory
boards, and participatory workshops are framed as
mechanisms to institutionalize youth input into local
and national policy cycles, provided these processes
adhere to principles of inclusiveness, feedback, and
sustained engagement.

Urban space provides a crucial arena for youth
participation, as access to and use of public spaces
directly influence young people’s sense of belong-
ing and citizenship (Kinoshita, 2007). Research in
both Western and Asian contexts demonstrates that
youth often face barriers to occupying public spaces
due to restrictive regulations, exclusionary design,
or competing claims by adult users. At the same
time, studies show that youth inclusion in the design
of public environments can foster civic engagement,
attachment to place, and healthier developmental
outcomes.

Participation in community development has also
been observed to vary across contexts, with low
levels of youth integration in urban neighborhood
decision-making, identifying structural marginaliza-
tion as a recurring challenge. Conversely, initiatives
such as Streets for People (Peacock et al., 2018)
demonstrate that socio-technical processes combin-
ing digital tools, neighborhood walks and multi-
stakeholder dialogue can successfully integrate chil-
dren into ongoing design projects, while simultane-
ously surfacing the tensions surrounding their agen-
cy in political processes.

(3) Creative and Maker-Centered Approaches
The rise of the “maker” movement has contribut-
ed novel frameworks for youth participation by em-
bedding creativity, experimentation, and material
engagement into civic learning. Maker-centered
learning fosters “maker empowerment” (Clapp et al.
2016) equipping youth to see themselves as active
shapers of their worlds through open-ended explora-
tion, tinkering, and design. These approaches align
with participatory planning by cultivating critical



capacities such as problem-finding, resilience, and
collaborative innovation. Toolkits for youth en-
gagement (Palacios, 2022) in planning further inte-
grates such methods into urban contexts, emphasiz-
ing arts-based, intersectional, and youth-led strate-
gies supported by feedback loops and sustained
mentorship.

Collectively, the literature underscores several
principles for designing effective youth participation
frameworks. First, youth participation must move
beyond tokenism toward genuine power-sharing,
with clear mechanisms for influence and accounta-
bility. Second, it must be spatially grounded, recog-
nizing that access to and co-design of public spaces
are integral to civic identity. Third, it must integrate
creative and maker-centered methodologies that
empower youth to experiment, fail, and innovate
within supportive environments. Finally, it requires
sustained institutional commitment, including flexi-
ble governance structures and iterative feedback
processes.

By situating youth not as passive recipients but as
co-creators of knowledge, design, and policy, these
approaches collectively provide the foundations for
a workshop framework that promotes empower-
ment, civic responsibility, and spatial justice.

S. GAME-BASED PARTICIPATORY INITIA-
TIVES

(1) International initiatives

Youth Digital game environments have increas-
ingly been mobilized as platforms for participatory
urban design and civic engagement. Among these,
Minecraft-based initiatives such as Block by Block,
launched by UN-Habitat in collaboration with Mo-
jang, have become emblematic of how a popular
commercial game can be adapted to support inclu-
sive urban planning. By leveraging Minecraft’s
block-building mechanics, communities are invited
to co-design public spaces and visualize urban trans-
formations in accessible and engaging ways. Re-
search confirms the pedagogical and cognitive bene-
fits of such approaches. Minecraft-based workshops
improve participants’ spatial skills, particularly
mental rotation abilities, which are essential for
understanding urban form and three-dimensional
geometry (Carbonell-Carrera et al., 2021). The plat-
form thus not only facilitates participatory dialogue
but also contributes to spatial literacy, making it
particularly valuable for youth engagement in urban
design.

Another example is the EquiCity game, devel-
oped as a mathematical serious game for participa-
tory design (Nourian et al.,, 2024). Unlike Mine-
craft’s intuitive and playful environment, EquiCity
employs a sophisticated computational framework
combining Markovian design models, fuzzy logic,
graph-theoretical accessibility analysis, and auto-
mated solar-climatic evaluation. Implemented as a
multiplayer online game, it allows participants to
explore trade-offs between diverse and often com-
peting urban development goals, such as heritage
preservation, equitable access to sunlight, and com-
pliance with environmental codes. By simulating
iterative rounds of decision-making among stake-
holders with varying interests, EquiCity fosters
transparency, inclusion, and equity in the co-
creation of spatial configurations. The novelty of
this approach lies in its ability to combine rigorous
mathematical modeling with participatory process-
es, bridging the gap between expert-driven and
community-driven urban design.

Together, these two initiatives illustrate comple-
mentary directions in international practice: on the
one hand, accessible and popular platforms that
democratize participation by lowering technical
barriers, and on the other, advanced computational
frameworks that ensure fairness, rigor, and transpar-
ency in decision-making.

(2) Japanese initiatives

In Japan, youth-oriented and game-based partici-
patory initiatives have multiplied in recent years,
supported by a convergence of public, private, and
civic actors. These initiatives range from grassroots
workshops to national-scale open data projects, re-
flecting a dynamic landscape where digital tools are
increasingly integrated into machizukuri.

Private initiatives are driven both by start-ups and
large corporations. Start-ups experiment with the
use of 3D city models to address urban challenges,
often in hackathon or innovation-lab formats (ASCII
STARTUP) Nete ! Established companies such as
Nikken Sekkei have also organized student work-
shops (2040 Future City Making) N2, encouraging
young people to imagine long-term scenarios for
urban futures.

Public initiatives include a growing number of
workshops led by municipalities and public institu-
tions. Examples include:

- Digital Twin Machizukuri Workshop 2024 in
Toyohashi, focusing on participatory design using
digital twin technologies. N°t¢3

- Citizen and Student Machizukuri Workshops in



Kotdo Ward, linked to the revision of the master
plan' Note 4
- High School Machizukuri
Kumagaya City, centered on 3D city modeling.
- Creating a Sustainable Tokyo through 3D Mod-
els at the Miraikan (National Museum of Emerging
Science and Innovation). No©®

Workshops in

Note 5

Hackathon-style events also play a central role in
fostering innovation and youth engagement. The
2024 Toyohashi PLATEAU Challenge N 7 exem-
plifies how competitive, time-bound events can
stimulate creative uses of digital city models for
local problem-solving.

Following the global success of Minecraft in par-
ticipatory planning, Japan has developed its own
Minecraft-based initiatives. The 2024 Saitama
Minecraft Award N 8 rewarded innovative student
projects using the platform for sustainable city de-
sign. Other initiatives such as Minecraft for Machi-
zukuri N ? have been organized by research labs
and local governments to experiment with playful
co-design processes (Nishi et al., 2022).

A distinctive feature of the Japanese context is the
integration of PLATEAU et 19" 3 Jarge-scale na-
tional project led by the Ministry of Land, Infra-
structure, Transport and Tourism (MLIT), which
provides open-source 3D city model data as a public
digital commons. PLATEAU enables new forms of
urban analysis and simulation (Saito et al. 2022)
while serving as an open digital commons that fos-
ters transparency and citizen-driven innovation (Se-
to et al.,, 2023). Educational pilots have also ex-
plored how PLATEAU data can be mobilized as a
teaching tool for spatial literacy and participatory
workshops.

Taken together, Japanese initiatives illustrate an
ecosystem where youth participation is encouraged
not only through playful approaches such as Mine-
craft, but also through integration into national
open-data infrastructures such as PLATEAU. This
combination of grassroots creativity and institution-
al support suggests a promising model for scaling
participatory urban design in ways that are both
inclusive and technically robust.

(3) Game engines and urban planning

The use of game engines for planning and visual-
ization is not a new idea. As early as the early
2000s, the potential of computer game technology
for environmental and landscape planning has been
identified (Herwig et al., 2002). While the rapid
evolution of game engines was driven by the enter-
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tainment industry, their ability to simulate synthetic
landscapes in real-time at low cost made them valu-
able tools for collaborative landscape visualization.
This early recognition framed game engines as ac-
cessible alternatives to costly CAD or GIS systems,
particularly in contexts where participatory planning
and visualization were critical.

Subsequent research (Friese et al., 2008) extended
these insights to scientific and educational applica-
tions, with several projects that appropriated game
engines for serious purposes, demonstrating both
their flexibility and the challenges of repurposing
entertainment technologies for scientific visualiza-
tion. They argued that despite limitations, such as
the lack of dedicated functionalities for spatial anal-
ysis, the affordability and accessibility of game en-
gines positioned them as powerful platforms for
non-traditional applications.

With the democratization of tools like Unity and
Unreal, game engines accessibility further increased
and could be reappropriated for architectural design
through the development of “design games” playful
software tools that replicate design processes (Wes-
tre, 2013). By combining architectural logic with
interactive coding, these platforms enabled archi-
tects and designers to “play” their design tasks, en-
couraging experimentation and broadening partici-
pation. The growing ecosystem of engines and
frameworks used for serious games, underlining that
while no single tool was specifically tailored for
serious applications, game engines remained central
to bridging entertainment-oriented design with edu-
cational and civic purposes (Cowan et al., 2017).

Also, the integration of geospatial data has
marked a significant step forward. Unity can also be
used for interactive visualization of large-scale
topographic datasets, incorporating both terrestrial
laser scanning and map data via platforms like
Mapbox (Laksono et al., 2019). This work illustrat-
ed the capacity of game engines to handle real-
world georeferenced data and to support multiple
viewpoints, from first-person walk-throughs to aeri-
al drone perspective, thus enhancing the immersive
experience of urban and environmental planning.

Finally, contemporary approaches increasingly
integrate gamification, open data, and participatory
co-creation through a low-cost methodology that
combines open datasets, user-generated content, and
game engines to minimize time and costs in urban
planning while enhancing citizen involvement (Ka-
vouras et al., 2023). Applied in case studies in
Greece and Denmark, their framework demonstrated



how game engines can decentralize and democratize
planning by allowing non-experts to actively engage
in co-creation and co-evaluation processes. The
results highlighted not only the efficiency gains of
these tools but also their ability to foster broader
acceptance and legitimacy of urban interventions.

Taken together, this body of work demonstrates
the evolution of game engines from peripheral visu-
alization tools to central instruments for participa-
tory, data-driven, and gamified urban planning. By
lowering technical barriers, supporting interactive
engagement, and integrating with geospatial da-
tasets, modern game engines provide a unique inter-
face between expert-driven design and citizen par-
ticipation. This trajectory suggests that future partic-
ipatory frameworks in urban planning can effective-
ly harness game engines not merely as representa-
tional tools, but as collaborative environments
where co-creation, learning, and decision-making
converge.

(4) The open-source value : Godot

The emergence of open-source game engines has
been a critical step in democratizing the use of inter-
active 3D environments beyond the commercial
game industry. Already in the early 2010s, open-
source platforms such as OGRE or JMonkey offered
opportunities to model real-world scenarios for
training and serious games, especially when linked
to geospatial data (Navarro et al., 2012). Yet, these
tools were often limited to specific functions (2D-
only development or incomplete 3D features) and
lacked the usability, community support, and com-
prehensiveness of commercial engines.

It is in this context that Godot, released in 2014,
has become the first truly ambitious, comprehen-
sive, and accessible open-source game engine.
Light, powerful, free, and extensible, Godot repre-
sents a major shift in the landscape of digital design
tools. Unlike previous open-source engines, it pro-
vides a complete environment for both 2D and 3D
development, with integrated scripting, scene man-
agement, and cross-platform deployment. Godot’s
popularity has grown rapidly, especially among
independent developers publishing on platforms
such as Steam and itch.io, where it has established
itself as one of the leading engines in the indie game
industry (Holfeld, 2024). Its success is driven not
only by its technical capabilities, but also by its
ethos: a collaborative, community-driven project
independent of corporate interests, aligned with the
open-source philosophy.

Beyond games, Godot has also proven relevant
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for serious applications. Game engines enable im-
mersive environments for geographic and planning
purposes, particularly when combined with open
geospatial datasets (Keil et al., 2021). Godot, by
virtue of its lightweight architecture and adaptabil-
ity, is increasingly positioned as a viable alternative
for such uses. For example, a prototype educational
game in Godot trains spatial navigation strategies in
vocational learners and demonstrates how the en-
gine can both host playful experiences and foster
measurable cognitive and pedagogical outcomes
(Egg, 2022). Such initiatives underline how Godot
bridges entertainment, education, and applied re-
search.

The open-source value of Godot is twofold. First,
it offers technical accessibility: anyone can down-
load, use, and adapt the engine without financial
barriers, making it particularly attractive for youth-
oriented, educational, or experimental projects
where resources are limited. Second, it ensures epis-
temic transparency: unlike proprietary engines, its
source code is available for inspection and modifica-
tion, which fosters trust, extensibility, and critical
engagement.

Compared to earlier open-source engines, Godot
constitutes a significant step forward: it combines
the comprehensiveness of commercial engines with
the openness of community-driven development. By
encouraging spatial thinking, supporting geospatial
and virtual reality applications and enabling the
flourishing of independent creative projects, Godot
demonstrates that open-source tools can stand at the
forefront of both technical innovation and participa-
tory digital culture.

6. METHODOLOGY: OPEN-SOURCE
WORKSHOP FRAMEWORK PROPOSAL

This research proposes an open-source methodo-
logical framework for participatory urban co-design
that integrates national geospatial infrastructures,
collaborative 3D modeling environments, and inter-
active simulation tools. Grounded in the Japanese
tradition of machizukuri and inspired by open inno-
vation practices, the framework combines datasets
from the Ministry of Land, Infrastructure and
Transport’s Project PLATEAU, the modeling envi-
ronment Blender, and the open-source game engine
Godot. Its purpose is to provide a reproducible and
adaptable workflow for youth and citizen engage-
ment in spatial planning, structured in five interre-
lated phases.

(1) Phase 1 : Data Acquisition



The first phase, establishes the geospatial founda-
tion of the project. A target site is selected according
to its representativeness and relevance for the com-
munity, with the goal of encompassing diverse ty-
pologies of land use, public spaces, and environ-
mental conditions. The MLIT PLATEAU dataset
(three-dimensional models of buildings, terrain,
vegetation, and infrastructure) constitute the primary
data source. Data pre-processing includes the extrac-
tion of relevant categories, conversion from
CityGML or 3D Tiles formats into Blender-
compatible standards such as FBX or GLTF, and the
normalization of coordinate systems. This phase
also defines the appropriate level of detail (LOD) of
the models to accommodate varying degrees of
complexity in the subsequent design exercises. The
visual language of the models (ranging from realis-
tic to conceptual low-poly representations) is deter-
mined according to the workshop’s pedagogical
objectives and the participants’ technical proficien-

cy.

(2) Phase 2 : 3D Modeling and Data Preparation

The second phase consists in transforming the
processed geospatial data into editable and meaning-
ful spatial assets. The imported PLATEAU models
are cleaned, reorganized, and optimized in Blender
to ensure both legibility and real-time performance.
The process involves correcting geometric irregular-
ities, simplifying meshes, and structuring the model
into semantic layers such as terrain, buildings, vege-
tation, and public space. At this stage, the data shift
from an abstract GIS format to a spatially expressive
environment suitable for collaborative design. Addi-
tional contextual or hypothetical elements (street
furniture, vegetation types, or alternative land-use
scenarios) may be introduced. The models are then
exported in standardized formats that preserve coor-
dinate alignment and metadata compatibility with
the Godot engine, ensuring seamless interoperability
between the software environments.

(3) Phase 3 : Collaborative Co-Design

The third phase represents the core of the work-
shop framework. It translates the traditional machi-
zukuri assembly into a digital and participatory pro-
cess where community members, students, and
planners engage collectively in envisioning spatial
transformations. Participants are divided into small
teams, each responsible for exploring a specific
mission or theme, such as mobility, comfort, or
landscape quality.

Given that the target participants of the workshop
are junior high school students, the co-design activi-
ties are structured around clearly defined missions.

12

This pedagogical framing aims to encourage and
reassure participants by providing tangible objec-
tives while fostering creativity within explicit spatial
and environmental constraints. Each mission speci-
fies a design goal accompanied by several condi-
tions or challenges that guide the design thinking
process. For example, a mission can consists in de-
signing a space that provides shade, another in-
volves creating a bench or seating arrangement that
invites people to linger and socialize. Additional
missions may include improving visibility, enhanc-
ing accessibility, or creating playful or sensory ex-
periences within the neighborhood.

The co-design process is mission-based and struc-
tured according to the LOD of the digital models.
Participants can select among three levels of en-
gagement depending on their profile, prior experi-
ence, and the time available:

- at the introductory level, participants manipulate
pre-existing assets (a curated collection of prefabri-
cated 3D models of urban furniture distributed un-
der a Creative Commons CCO license) to explore
fundamental notions of spatial composition, propor-
tion, and scale relationships.

- the intermediate level involves greyboxing, a
rapid spatial prototyping method that employs sim-
ple, untextured geometries to test and compare ur-
ban morphologies and functional layouts.

- the advanced level introduces full 3D modeling
within Blender, allowing participants to experiment
with materials, textures, and environmental parame-
ters in order to articulate more complex and contex-
tually sensitive design intentions.

The workshop is preceded by fieldwork through
collective neighborhood walks during which partic-
ipants document the urban environment through
photography, sketches, and annotations. Their ob-
servations are subsequently classified by theme and
reintroduced into the digital workspace to inform
the design process. These hybrid interactions be-
tween field observation and digital modeling foster
a more situated understanding of the territory, ena-
bling participants to connect concrete experience
with abstract design representation. Through this
iterative alternation between exploration, reflection,
and simulation, the workshop seeks to cultivate
spatial thinking and to facilitate the articulation of
shared values and local priorities within a collabora-
tive, open-source environment.

(4) Phase 4 : Game Engine Integration and In-
teraction

With the spatial compositions developed collabo-
ratively in Godot, this fourth phase activates them as



playable environments. It marks the transition from
design-time manipulation to experiential simulation,
allowing participants to “inhabit” and evaluate their
creations through interactive engagement.

In Godot, participants can explore their designs
through multiple embodied perspectives (first-
person, third-person, or aerial) thereby gaining a
richer understanding of scale, proportion, visibility,
and spatial sequencing. This interactive immersion
enables them to perceive the sensory and functional
consequences of their design decisions more directly
than static visualization tools allow. Walking virtu-
ally through the streets they have imagined, partici-
pants can observe sunlight filtering between build-
ings, assess pedestrian accessibility, or evaluate the
legibility and comfort of open spaces.

The open-source architecture of Godot affords con-
siderable flexibility for pedagogical and participa-
tory extensions. Beyond visualization, this phase
situates participants within their own design, en-
couraging them to interpret spatial relationships
dynamically rather than abstractly. The act of “play-
ing” the model strengthens spatial cognition by in-
tegrating perception, movement, and reflection, thus
bridging the gap between digital modeling and lived
urban experience.

(5) Phase 5 : Implementation and Evaluation

The final phase focuses on the implementation,
evaluation, and dissemination of the workshop out-
comes. Once the co-design sessions have been com-
pleted, the resulting 3D models and interactive envi-
ronments are consolidated into a playable prototype
developed in Godot. This phase includes participa-
tory testing sessions during which stakeholders (stu-
dents, residents, and planners) experience the virtual
environment collectively, simulating and discussing
the implications of the proposed interventions.
These sessions serve both as validation exercises
and as opportunities for reflective learning, enabling
participants to observe how their design decisions
affect spatial qualities, accessibility, and the overall
atmosphere of the modeled environment.

Feedback is systematically collected through
questionnaires, debriefing discussions, and observa-
tion of participant interactions. The data obtained
informs both the refinement of the virtual models
and the evaluation of the workshop’s pedagogical
and social outcomes. Continuous improvement is
ensured through iterative revisions, with version-
controlled updates integrating new GIS data, design
adjustments, and user feedback.
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Documentation and dissemination are integral
components of this phase. All datasets and 3D mod-
els are archived under open licenses, ensuring trans-
parency and reproducibility. The interactive games
created with Godot are exported in web format and
made publicly accessible through itch.io, an open
platform widely used by independent creators. This
online publication enables participants to play,
showcase, and share their creations directly from
any browser, without installation or technical con-
straints. Beyond its practical accessibility, this dis-
semination strategy fosters a sense of ownership and
pride among participants, particularly younger ones,
by transforming their digital productions into visible
contributions to the collective project. In this way,
the framework not only facilitates collaborative
learning but also extends the participatory spirit of
machizukuri into the digital public sphere.

7. CONCLUSION

The proposed workshop framework introduces a
distinctive approach to participatory urban design by
integrating open-source technologies, mission-based
learning, and the traditional machizukuri. Combin-
ing field observation, 3D modeling, and gamifica-
tion, it bridges the gap between conventional com-
munity workshops and contemporary digital design
environments. Whereas many initiatives focus pri-
marily on idea generation, and municipal projects
often treat digital tools as peripheral, this framework
emphasizes hands-on spatial production and itera-
tive simulation through the Godot engine. The use
of game-like missions introduces a motivational
dynamic accessible to junior high school partici-
pants while maintaining the analytical rigor of col-
laborative design.

In contrast to Minecraft-based competitions
where creative freedom is high but spatial realism
limited, the proposed method employs real geospa-
tial data from MLIT’s PLATEAU project and pro-
fessional-grade modeling tools such as Blender and
Godot. This ensures both precision and transferabil-
ity, allowing participants to engage with the urban
fabric as it exists while envisioning possible trans-
formations. This method explicitly links neighbor-
hood observation to digital co-design, enabling local
perceptions and narratives to directly inform 3D
representations and interactive prototypes.

Methodologically, the open-source philosophy is
a central innovation. By relying exclusively on
freely available software and datasets, the workshop
establishes a reproducible, transparent, and scalable



model of participatory education. The Godot engine
enables direct online publication of playable proto-
types through platforms such as itch.io, promoting
public dissemination, visibility, and civic dialogue.
This not only enhances motivation and self-efficacy
among participants but also supports a broader cul-
ture of civic pride and digital literacy.

Beyond its pedagogical function, the framework
serves as a research platform. The systematic analy-
sis of design outputs and reflective questionnaires
will help assess the cognitive and social impacts of
spatial simulation on younger participants. Core
research questions include the adaptability of pro-
fessional digital tools to educational settings, the
reproducibility of the GIS-to-engine workflow, and
the qualitative dynamics of collaborative spatial
reasoning.

Expected outcomes encompass the identification
of site-specific issues through student observations,
visualization of spontaneous design ideas, and culti-
vation of critical awareness toward public space.
Structured missions ensure that even basic manipu-
lations lead to meaningful reflection on comfort,
safety, and inclusiveness in the urban realm.

Ultimately, this open-source, gamified, and data-
driven model redefines machizukuri as a process of
digital civic experimentation. It transforms partici-
pation into iterative learning grounded in observa-
tion, creativity, and accessibility, laying the founda-
tion for a new culture of collaborative spatial design
and urban literacy among younger generations.

The workshop’s implementation constitutes the
next phase of this research. Data collected from
initial sessions (design proposals, participant reflec-
tions, and questionnaires) will be analyzed to evalu-
ate both pedagogical and technical performance.
Particular attention will be given to the development
of spatial reasoning skills, participants’ ability to
articulate design intentions, and their evolving un-
derstanding of community and cooperation.

Subsequent publications will report these out-
comes systematically, integrating quantitative indi-
cators (engagement rates, task completion, software
usability) with qualitative insights into how open-
source, game-based tools mediate civic learning.
Comparative analyses across missions and partici-
pant groups will provide empirical grounding for
refining the methodology and assessing its transfer-
ability to other age groups and urban contexts.

Future work will explore the long-term potential
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of this framework as a sustainable civic infrastruc-
ture for participatory design. In sum, this research
represents a step toward bridging open-source tech-
nologies and community-based urban practice.
Through continued implementation and analysis, it
aims to establish a participatory design model that is
both educational and emancipatory where learning,
making, and sharing converge to nurture a new gen-
eration of spatially literate citizens.

NOTES

Note 1) https://ascii.jp/elem/000/004/235/4235998

Note 2)  https://www.nikken-ri.com/ideas/20241015.html
Note 3)  https://www.city.toyohashi.lg.jp/62112.htm
Note 4)  https://www.city.koto.lg.jp/390110/kuse/shisaku/

torikumi/documents/dai4syou_3.pdf

Note 5)  https://www.city.kumagaya.lg.jp/smartcity/service/
plateau/zenntaihappyoukai.html

Note 6)  https://www.tokyobayesg.metro.tokyo.lg.jp/event/
01d/250222_pendemy.html

Note 7)  https://www.city.toyohashi.lg.jp/62113.htm
Note 8)  https://www.city.saitama.lg.jp/001/010/014/007/
p115940.html

Note 9)  https://prtimes.jp/main/html/rd/p/

000000022.000124068.html
Note 10)  https://www.mlit.go.jp/plateau/
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