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Development and Implementation of a Student—Centered
Climate Change Response Competence Program
Minsung Kim*
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Abstract : The purpose of this study was to develop a climate change education program designed to foster climate
change response competence, defined as a comprehensive capacity that includes how to cope with climate disasters
as well as the knowledge, skills, and attitudes needed to prepare for a sustainable future, and to examine its
effects. The program consisted of five learning modules: understanding climate change, surviving floods, escaping
heatwaves, coping with cold waves, and an “Save the Earth” action module. To promote active, student-centered
learning, the program incorporated a range of audiovisual materials and games to support engaging participation.
When the program was implemented with elementary and secondary students, participants’ responses were overall
positive. Students reported that the lessons were enjoyable and easy to understand. They also indicated that they
learned how to act in climate-crisis situations and showed stronger intentions to take action to protect the
environment. In addition, students perceived the program as beneficial and expressed a desire to take similar
lessons in the future. This study is significant because it developed a concrete climate change response competence
program spanning multiple grade levels and empirically examined participants’ responses.

Key Words : Climate change education, Climate change response competence, Climate hazards, Climate crisis,

Student-centered learning
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1. Introduction “super wicked problems” of our time, exerting profound
impacts not only on natural ecosystems but also on

Climate change is among the most urgent and complex human societies and the global economy (Cross and

*Alefskal X2 w53t Fw4x(Associate Professor, Department of Geography Education, Seoul National University, geomskim@snu.ac.kr)
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Congreve, 2021). According to the World Meteorological
Organization (2024), 2023 was the warmest year on
record, and the global mean temperature rose to around
1.45°C above the pre-industrial baseline (1850-1900).
The effects of climate change are already being felt in
everyday life. Across many regions, unprecedented
torrential rainfall and intense localized downpours,
increasingly severe summer heat and tropical nights
that repeatedly set new records, and sudden winter
cold waves and heavy snowfall have contributed to
unexpected climate-related disasters, resulting in economic
losses as well as loss of life (Thunberg, 2023). More
recently, in Blatten in Switzerland’s canton of Valais,
a glacier destabilized by global warming triggered a
landslide, with ice, rock, and mud reportedly covering
more than 90% of the village. In this way, climate
change is amplifying risks in everyday life and calling
for wide-ranging societal change.

Human activities, particularly the consumption of
fossil fuels, are widely identified as the primary drivers
of contemporary climate change. The scale of human
influence on the Earth system has become so extensive
that the notion of a new geological epoch, the Anthro-
pocene, has been proposed (Crutzen, 2002; Waters et al.,
2016). The IPCC (2021) states that it is “unequivocal”
that human influence has warmed the atmosphere, ocean,
and land, and concludes that the observed warming is
primarily due to anthropogenic increases in greenhouse
gas concentrations. Given the growing magnitude of
human influence on the climate, it is increasingly
imperative to understand current conditions accurately,
to make sound judgements for a sustainable future, and
to take timely action. In particular, efforts to reduce
climate risks require an integrated consideration of both
mitigation, which addresses the causes of warming,
and adaptation, which prepares societies to cope with
impacts that are already occurring (Anderson, 2012;
Stevenson et al., 2017).

Education plays a pivotal role in raising awareness of
climate change and strengthening public understanding

of the issue (Monroe et al., 2019; Hiigel and Davies,
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2024; Cashwell and McNeal, 2025). The OECD (2018),
in presenting a concrete blueprint for reforming future
education and cultivating students’ competencies,
identifies climate change as a shared challenge for
humanity. Likewise, the IPCC (2023) emphasizes that
education should play a central role in responding to the
climate crisis, while UNESCO (2024) highlights the
need for systematic programs to build capacities for
climate action. Climate change education has therefore
been framed as a foundational means of preparing
students to respond to climate risks, and as a key
strategy for promoting change not only in knowledge
but also in attitudes and behaviors (Stevenson et al.,
2017; Aeschbach et al., 2025; Thomas et al., 2025).

In South Korea, there has also been growing attention
to climate change education. The 2022 revised national
curriculum has recently been announced, and it explicitly
recognizes climate and ecological change as one of the
major contextual drivers of curriculum reform, while
positioning environmental education and education
for sustainable development as cross-curricular themes
(Ministry of Education, 2022). Accordingly, climate
change-related content is incorporated across multiple
subjects from primary through upper-secondary edu-
cation. Notably, new electives explicitly focused on
climate change, such as “Climate Change and Sustain-
able World” and “Climate Change and Environmental
Ecology”, have been introduced. The fact that new
subjects have been developed with climate change as
a central organizing principle underscores the pro-
minence of climate change within the Korean curriculum.
Despite broad agreement on the importance and necessity
of climate change education, however, there remains a
shortage of concrete and effective programs in practice
(Monroe et al., 2019; Rousell and Cutter-Mackenzie-
Knowles, 2020; Hong, 2024). There is therefore a need
for programs that span the full range of school years
and engage students through interest-provoking and
participatory learning experiences in order to foster
climate-related competencies. Indeed, this is a moment

when everyone living on the planet must attend to



climate change and act without delay (Thunberg,
2023).

This study develops an educational program to
enhance students’ understanding of climate change and
strengthen their climate change response competence,
and evaluates its effectiveness. In this study, climate
change response competence is conceptualized as an
integrated set of knowledge, skills, and attitudes for
preparing for a sustainable future, together with the
capacity to respond appropriately to climate-related
disasters. Accordingly, the article addresses the following
research questions. First, how can a program designed
to foster climate change response competence be
structured? Second, how do participating students respond

to the program?

II. Climate Change Education

Interest in climate change education has grown along-
side the escalating impacts of climate change worldwide.
As the IPCC (2021) asserts that it is unequivocal that
human influence has warmed the climate system, climate
change has become a pressing, real-world challenge
that demands societal transformation. Attention to the
extent of human influence has prompted the proposal of
the Anthropocene as a new geological epoch, and related
debates have expanded considerably across disciplines
(Crutzen, 2002; Waters et al., 2016; Wildcat and Schneider,
2025). Consequently, discussions of human activity and
climate change have become among the most salient
global issues of our time.

Against this backdrop, there is increasing interest in
climate change education as a means of understanding
the urgency of the current situation and developing
the capacity to respond wisely in ways that support a
sustainable future (Anderson, 2012; Rousell and Cutter-
Mackenzie-Knowles, 2020; Thunberg, 2023). In this vein,
Stevenson et al. (2017:68) emphasized the complexity
of climate change and argued that, in preparing for an

era characterized by uncertainty and unpredictability,
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inquiry-based climate change education that centers
students’ investigation and interpretation of evidence is

particularly important.

The very complexity of the problem and the uncertainty
of ways of responding means that it is best addressed
through curricular and pedagogies that fully allow
students to explore the nature of the problem, discuss
and debate appropriate pathways forward and take

positive actions.

Bladh et al. (2018), drawing on Klafki’s terminology,
framed climate change as an epoch-typical key problem
and argued that it should become part of the core
content of school education. From a similar perspective,
the UK’s Geographical Association (2024) suggested
that understanding climate change and sustainability,
together with the development of green skills, should
be central elements of the curriculum and assessment.
Lambert et al. (2025) further noted that climate change
can be positioned as a major focus in terms of developing
powerful knowledge. This emphasis is significant in that
a meaningful understanding of climate change requires
a strong foundation in geographic concepts, and students
need to be able to participate competently in related
discussions across multiple scales.

Building on growing recognition of the importance
and necessity of climate change education, research has
increasingly focused on developing specific instructional
strategies and examining their effectiveness. For instance,
Thomas et al. (2025) proposed an approach that com-
bines fieldwork with game construction. In their study,
participants conducted fieldwork on the Isles of Scilly
and then designed games focused on the climate crisis,
drawing on the information collected and the experiences
gained in situ. Through this creative integration of two
participatory pedagogies, students were able to consoli-
date their climate change knowledge while strengthening
key competencies such as critical thinking, creativity,
collaboration, and communication. Cashwell and McNeal

(2025) adopted a digital platform, Climate Analysis and
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Visualization for the Assessment of Species Status (CAnVAS),
into climate change education. By using the platform,
students were supported to recognize the significance of
climate change and were provided with opportunities to
actively investigate how climate change affects threa-
tened species. Rooney-Varga et al. (2025) reported the
educational impacts of the World Climate Simulation,
an interactive role-play and simulation platform. In their
study, learners assumed leadership roles across different
economic sectors and negotiated climate-related policies
and courses of action, after which they explored the
projected consequences of decisions through the simu-
lation model. This approach aimed to move beyond
knowledge transmission by linking evidence-informed
decision-making with emotional engagement, behavioral
intentions, and concrete actions. The findings indicated
improvements in participants’ climate knowledge and
engagement, with effects persisting for at least six months.
Complementing these individual examples, Monroe et
al. (2019) synthesized effective strategies for climate
change education through a meta-analysis. Their results
suggested that effective approaches typically employ
meaningful information that is personally relevant to
learners and adopt learner-centered strategies that actively
engage students. Monroe et al. further identified four
strategies that are particularly useful when teaching
controversial issues: facilitating deliberative discussion,
enabling interaction with scientists and engagement in
scientific processes, identifying and correcting mis-
conceptions about climate change, and implementing
community participation projects.

In the South Korean context, research on developing
climate change education programs has also been
expanding. For example, Hong (2024) reported that a
community participation-based climate change program
was effective in fostering practical competencies in
responding to climate change. Participants engaged in a
sequence of activities that included recognizing climate
change problems, understanding carbon reduction,
collaborating with local community experts, and carrying

out climate response practices, which supported their
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capability to understand climate change in real-world
contexts and develop practical engagement capacities.
Jeon and Kim (2024) extracted climate change-related
content through an analysis of the elementary school
curriculum and developed Al-enabled climate and
environmental education programs that were tailored
to learners’ developmental levels. Jeon and Kim offered
insights by providing practical ideas for integrating a
range of Al technologies into climate change education.
Moon and Kim (2025), drawing on a more-than-human
geographies perspective, further highlighted the potential
of climate change education to cultivate empathy beyond
human-centered thinking by attending to the agency
and interactions of diverse agents, and suggested that
such empathy may serve as a driver for a sustainable
future and climate justice.

As such, the importance of climate change education
is increasingly recognized and the related research
base continues to expand. However, there remains a
substantial demand for concrete and effective teaching
and learning strategies for climate change education
(Stevenson et al., 2017; Monroe et al., 2019; Rousell and
Cutter-Mackenzie-Knowles, 2020). Anderson (2012)
argued that education has not yet been fully leveraged as
part of climate change responses, highlighting the need
for systematic support to strengthen teachers’ professional
development in this area. Healy et al. (in press) similarly
reported that, although many teachers attempted to
introduce climate change into the curriculum, the lack
of structured support means that practice often relies on
a largely “self-taught” approach. Furthermore, curriculum
making has tended to occur primarily at the classroom
level (the nano site) or the school level (the micro site),
rather than being supported more systematically across
wider scales (Rushton and Walshe, 2025). At a time
when the climate crisis is intensifying, sustained atten-
tion to diverse and actionable pedagogical strategies is
urgently needed to enable meaningful climate change

education.



III, Development of the Climate
Change Response Competence
Program (CCRCP)

1. Program aim

The CCRCP aims to strengthen learners’ climate
change response competence through student activity-
centered education (Figure 1). In this study, climate
change response competence encompasses the knowledge,
skills, and attitudes needed to prepare for a sustainable
future, as well as the capacity to respond appropriately
when climate-related disasters occur. This competence
encompasses an informed understanding of the broader
climate challenge, the capacity to respond to climate-
related risks in everyday life, and dispositions that
support sustainability-oriented action. This conceptua-
lization is informed by arguments that effective climate
change education should address multiple competencies
and integrate both mitigation and adaptation (Stevenson
et al., 2017). For example, Tang (2022), in proposing a
model of behavioral climate change education, argued

that climate education must extend beyond know-
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ledge to include practical and community engagement
dimensions to narrow the gap between attitudes and
behaviors. Rooney-Varga et al. (2025) similarly focused
on whether climate change knowledge translates into
concrete action. Taken together, these perspectives
underpin the design of the CCRCP, which aims to foster

climate change response competence as an integrated

set of knowledge, skills, and attitudes.

2. Program design principle

The CCRCP was designed to enable learners to acquire
climate change knowledge, practice relevant skills, and
develop desirable attitudes towards a sustainable world
through a range of climate-related learning activities.
Each learning module includes an introduction to
key concepts related to the module theme as well as
activities in which students apply and rehearse a variety
of skills. In this process, students are encouraged to
reflect on sustainability-related values and to develop
constructive attitudes towards a sustainable world. To
enhance interest in the program and promote active

participation, the modules were designed around student-

Strengthening
climate-related
competence

Knowledge

Climate
change
response
competence

Fostering citizens with the
competencies to respond
effectively to climate change and
act for a sustainable future

Fig. 1. The CCRCP framework
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centered activities. More specifically, the program was
developed according to the following design principles.

First, modules are designed to reflect a coherent
progression from awareness to preparedness to action,
enabling students to recognize climate change-related
situations, prepare for specific hazards, and take action
for a sustainable environment. Within the preparedness
dimension, content focuses on floods, heatwaves, and
cold waves, which students are likely to encounter
directly or indirectly in everyday life.

Second, each module includes at least one audiovisual
resource. By drawing on audiovisual materials related to
the learning topic, the modules aim to stimulate interest
among students who are accustomed to video-based
media and to support them in understanding the topic
within real-world contexts (Kay, 2012; Nunohara et al.,
2020).

Third, each module includes at least one game or
play-based activity. As part of a learner-centered approach,
learning games and play are used to encourage students
to participate actively while experiencing learning as
enjoyable. Games constitute a meaningful part of young
people’s culture (Green and McNeese, 2007), and a
range of studies has reported the educational benefits of
games and play (Karakog et al., 2022).

Fourth, each module incorporates worksheets to ensure
that activities serve not merely to generate interest but
to lead to substantive learning. In addition, the modules
were structured so that teachers can adjust both the
number and the level of activities in accordance with
students’ needs and available lesson time. To support
such flexibility, the program provides explicit guidance
on how activities can be selected or adapted depending

on time constraints and differentiated by year group.

3. Program validation procedures

The validity of the CCRCP was strengthened through
multiple procedures. First, during the development phase,
an initial draft was developed through an extensive

review of literature on climate change and climate

-202 -

change education. Through this process, key content
areas were clarified, including the causes and current
status of climate change and the major types of climate-
related disasters. In addition, a range of learner-centered
instructional strategies was examined and used as a
foundation for designing effective learning modules.
This rigorous development process provided an essential
basis for establishing the program’s validity.

Second, the draft program was piloted with seven
teachers and two graduate students specializing in
geography education. Participants engaged in the acti-
vities as learners and provided feedback on whether
the sequence of learning activities was coherent and
engaging, whether any practical difficulties arose during
implementation, and how the presentation of concepts
and activity formats might be improved. The program
was then revised in response to this feedback to enhance
its validity.

Third, the revised program was implemented with 23
instructors who would subsequently deliver the CCRCP
to students. The program was developed for large-scale
implementation across schools throughout South Korea;
accordingly, a sizeable pool of trained instructors was
required. This stage therefore served a dual purpose: it
supported instructors’ understanding of the program
and strengthened their capacity to deliver it, while also
allowing the identification of strengths and limitations
of the modules from practitioners’ perspectives. The
instructors, many of whom had extensive experience
teaching students, drew on their professional knowledge
of classroom practice to anticipate potential challenges
and offer concrete suggestions for improvement. The
final version of the program was confirmed after

incorporating this feedback.

IV, The Content of the CCRCP
1. Overview

The program developed in this study comprizes three



dimensions and five modules and is organized around a
coherent logic of awareness, preparedness, and action
(Table 1). The awareness dimension serves as an
introduction, focusing on recognizing the drivers of
climate change and the problems it generates. The
preparedness dimension then addresses three climate-
related hazards, flooding, extreme heat, and cold waves,
and supports learning about how to anticipate and
manage risks associated with these events. The action
dimension invites students to explore ways of addressing
climate change and to consider practical actions they
can take to contribute to a more sustainable future.
Engaging with all five modules enables the program’s
aims to be addressed most comprehensively. At the
same time, however, the modules were designed to be
sufficiently self-contained to allow flexible implemen-
tation across different instructional contexts. For example,
selecting one module from each dimension offers a
shortened route through the overall program logic

(awareness module 1, preparedness module 1, and action
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module 1). Alternatively, focusing on the preparedness
modules (flooding, extreme heat, and cold waves) may
be particularly useful for strengthening learners’ ability
to anticipate and manage climate-related hazards that
have substantial impacts on everyday life. If the instruc-
tional emphasis is less on general awareness and more
on practical preparation and action, one preparedness
module can be combined with one action module.
Finally, engaging with a single module can still con-
stitute a meaningful learning experience in its own right.
Overall, the program was designed to enable meaningful
climate change learning through selective combinations
of modules that can be tailored to local needs and

constraints.

2. Detailed module content

The learning modules developed in this study provide
instructional materials, including a lesson plan, Power-

Point slides, and worksheets. All modules also incorporate

Table 1. Structure of the CCRCP

Dimension Module Learning objective
Climate + Identify climate change-related phenomena occurring in different parts of the world.
A Detective: » Locate, on a map, regions where extreme or abnormal weather events are occurring.
wareness
Understanding | -« Recognize climate change and environmental problems and develop an empathic stance
climate change by considering impacts from the perspective of those affected.
» Explain the meaning of flooding, describe flood impacts, and articulate why floods pose
Mission Possibl risks.
ission Possible:
. « Understand how to respond during floods and select appropriate actions depending on
Surviving floods o
the situation.
* Recognize various risk situations that may arise during floods and respond appropriately.
Cool Down . . . .
* Define heatwaves and explain the relationship between climate change and heatwaves.
Preparedness Together: . . . .
Escapi « Identify personal and societal strategies for responding to heatwaves.
scapin,
ping * Recognize ways to respond to heatwaves and apply them to real-life situations.
heatwaves
Warm Up + Understand the meaning of cold waves as a natural environmental factor that affect
Challenge: human health and everyday life.
Coping with « Explain key characteristics and impacts of cold waves.
cold waves » Apply appropriate strategies to respond to cold waves in real-life situations.
A Call ¢ » Explain key causes of environmental problems and identify feasible actions to contribute
0
. X to addressing them.
Action Action: Save the o o .
L « Foster willingness and confidence to engage in climate-related action in everyday and
Earth initiative .
community contexts.
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topic-related videos and a game-based activity. Further
details of the modules are provided below.

First, the Climate Detective module begins with a sound-
matching activity that invites students to anticipate a
range of climate-related phenomena addressed in the
program. The activity draws on sounds that directly
represent climate-related hazards (for example, the
sound of heavy rainfall), as well as more playful prompts
designed to spark curiosity, such as inferring a cold
wave from the sound of a zip being pulled up, and a
video of Greta Thunberg’s speech, which encourages
students to reflect on the meaning and urgency of
climate change. Students then examine real-world scenes
of climate disasters to understand the climate hazard
under discussion and locate the affected regions on a
map. This activity presents a narrated scenario of a
climate-disaster situation using an Al-generated voice
(for example, a koala requesting help after losing its
habitat to wildfire) and is designed to support learning
about how climate change is affecting that region.

Finally, students create empathy maps from the per-

spectives of various actors experiencing climate disasters,
enabling them to engage more deeply and imaginatively
with the climate crisis unfolding across different parts
of the world. Figure 2 shows an activity conducted
before completing the empathy map, in which students
consider the climate crisis from the perspective of the
local residents they have learned about.

Second, the Mission Possible module focuses on
building disaster preparedness by engaging students in
a “survival backpack” activity, in which they select
essential items to pack under constrained conditions
during a flood. Learners use a game-based format to test
whether the items they chose are appropriate for the
specific flood scenario. The task is designed to be
engaging by requiring students to make decisions about
what is truly necessary in urgent, resource-limited
circumstances (Figure 3).

Third, in the Cool Down Together module, students
first identify heatwave preparedness strategies in multiple
contexts by sorting climate cards that present a range of

personal and societal actions for dealing with extreme
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Fig. 2. Empathizing from the perspective of Tuvalu residents

* Through this activity, students consider climate change from the perspective of Tuvalu residents whose country is at risk
of being inundated by rising sea levels. By engaging with the perspectives of people directly affected by climate change, the
activity helps students relate climate change to their own lives and develop an empathetic understanding of its real-world
impacts (Photo source: Ministry of Justice, Communication and Foreign Affairs, Tuvalu Government official Facebook page).
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heat. Next, participants combine heatwave scenario cards
to create narratives. To encourage creative story-building,
the card set includes cards depicting heatwave-related

situations alongside one unrelated card, prompting
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students to construct a creative yet plausible narrative
(Figure 4). Finally, drawing on what they have learned
through the previous activities, students internalize

preparedness strategies through a fast-paced game in
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Fig. 3. Packing a survival backpack

* In this activity, students select items needed during a flood, taking account of constraints such as weight and size, and place
them in a “survival backpack” using stickers. Scores are then awarded depending on whether the student’s backpack contains
items required in a range of scenarios. For example, if it becomes very dark during evacuation, having a torch or headlamp
in the backpack results in additional points, whereas not having one leads to a deduction.
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Fig. 4. Creating a heatwave narrative
* This activity asks students to create a narrative about a day in an overheated city affected by intense heat. A set of cards is
presented one by one, and students develop the story in response to each card as it appears. The cards include heatwave-related
strategies, such as applying sunscreen, providing cooling-cost support for vulnerable groups, and creating water-play areas
alongside one card that is not directly related to heatwaves (for example, “protect your head under a table”). Within a limited
time, students are expected to construct a narrative that is both meaningful and creatively plausible.
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which they must quickly identify appropriate responses
to heatwave scenarios.

Fourth, in the Warm Up Challenge module, students
learn key concepts related to cold-wave preparedness
through quizzes and games. They examine climatological
factors associated with the occurrence of cold waves and
engage with a range of scenarios that may arise when a
cold wave occurs. A particularly distinctive activity in
this module is a “guess the lyrics” game. The program
developed a song and lyrics related to cold waves and
designed activities that use these materials in multiple
ways. For example, students first listen once to the full
song (or to the target section) and attempt to write
down the lyrics. Because the lyrics are unfamiliar, most
students are unable to capture them in full. The teacher
then provides successive hints, for instance, by replaying
short segments rapidly or indicating the number of
letters in a line, while students continue to refine their
transcription (Figure 5). Through this process, students
listen repeatedly and attentively to lyrics that embed the
target concepts, enabling learning to occur in a natural

and engaging way.

X’
-

Fifth, the A Call to Action module aims to build
knowledge and commitment for pro-environmental
action. Students first locate four passcodes needed to
open a “treasure box” by completing climate-related
learning tasks. For example, they identify the carbon
footprint of everyday foods and calculate a numerical
value based on that information (Figure 6). The final
passcode is 0605, referring to World Environment Day,
to further reinforce environmental awareness. Students
then draw climate action cards: if they draw a card that
intensifies climate change, they remove one block from
a tower built of stacked blocks; if they draw a card that
supports climate action, they do not remove a block. A
polar bear figure is placed on top of the block tower,
so repeatedly drawing “intensifying” cards makes the
tower unstable and increases the risk to the bear. This
activity is intended to illustrate how behaviors that
exacerbate climate change can threaten the survival of
Arctic wildlife. Finally, students conclude the module by
writing down actions they intend to take to address

climate change.
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Fig. 5. Lyric—guessing hints

* This module screen appears after students have listened to the full song and are given a spacing (word-break) hint. By checking
the number of words or characters in parts they could not clearly identify while writing the lyrics in the previous step, students
can refine their guesses and continue progressing with the lyric-writing activity.
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Fig. 6. Calculating a carbon footprint

* In this activity, students calculate the carbon footprint of commonly consumed foods in order to identify a passcode. They
access an online carbon footprint calculator, find the carbon footprint values for specific foods, and substitute these values
into a given formula to complete the calculation and determine the passcode.

V. Implementation of the CCRCP
1. Participants and context

The CCRCP was implemented with a total of 2,722
students in South Korea. Participants comprised 1,580
primary school students (58%), 911 middle school
students (33%), and 231 high school students (8%).
Schools were recruited through an official circular
distributed via regional offices of education, which
provided information about the program. As this was
the first year of implementation, the program was run in

a pilot form. Accordingly, each school was permitted to

select only two of the five modules. Demand exceeded
expectations, and registration closed shortly after the
announcement. Implementation took place between
June and November 2025. The first day of delivery was
intentionally scheduled for 5 June, World Environment
Day. The program was delivered on-site at participating

schools by trained instructors (Figure 7).

2. Participants’ responses

To examine participants’ responses to the program, a
post-program survey was administered after imple-

mentation. The questionnaire comprised five items, and

Fig. 7. Selected scenes from CCRCP implementation
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students indicated their views on program participation
using a five-point Likert scale. The survey items asked
about students’ interest, understanding, intentions to
act, and willingness to participate in similar lessons in
the future. As such, the questionnaire includes test
items commonly used to evaluate the effectiveness of
educational programs and therefore have acceptable
validity (Kim, 2023).

Overall, participants’ responses were positive (Table 2).
The mean score for every item exceeded 4.0, suggesting
that students perceived their participation in the CCRCP
as a meaningful learning experience. A closer look at
item-level responses indicates several noteworthy patterns.
First, students reported that the lessons were interesting
and easy to understand. Because learners’ interest and
comprehension provide a foundation for program
effectiveness, these responses are promising. Interest
in learning significantly predicts learning motivation
(Herpratiwi and Tohir, 2022), and interest is positively
associated with academic achievement (Primastami and
Insani, 2024; Kehle and Urhahne, in press). From this
perspective, it is plausible that students’ enjoyable
engagement in activities supported effective learning of
climate change-related content. It is also likely that the
program’s design, calibrated to learners’ levels, helped
students understand the content more easily.

Second, students reported that the program helped

clarify how to respond in climate-crisis situations and

Table 2, Participants’

strengthened their intentions to apply what they learned
in practice. Ultimately, the behavioral dimension is
central in climate change education programs (Jensen
and Schnack, 1997; Kim, 2019; Torsdottir et al., 2024).
This underscores the importance of knowing how to
respond in climate-crisis situations and of acting wisely
to protect the environment in pursuit of a sustainable
future. In this vein, research highlights behavioral climate
change education that seeks to bridge the gap between
climate knowledge and pro-environmental behavior
by combining knowledge with practical skills and
community engagement activities (Kolenaty et al., 2022;
Tang, 2022). Consistent with this perspective, participants’
positive responses regarding action-oriented knowledge
and intentions suggest that the CRCP made a meaningful
educational contribution.

Finally, participants indicated that the program was
beneficial and that they would like to take similar
lessons in the future. For the effects of climate change
programs to be sustained, continued exposure to related
learning opportunities, rather than one-off instruction,
is important (Burkholder et al., 2017; Reid, 2019).
Longitudinal research suggests that when climate change
education is provided continuously and repeatedly across
subjects and lessons, climate literacy improves signifi-
cantly and a substantial proportion of this effect is
maintained over several years (Burkholder et al., 2017).

Accordingly, students’ willingness to participate in similar

responses to the CCRCP

Item 1 2 3 4 5 Mean
R 132 128 449 628 1,385
Today’s lesson was interesting. 4.1
(5%) (5%) (16%) | @3%) | (51%)
R 66 61 357 639 1,599
Today’s lesson was easy to understand. 43
(2%) (2%) (13%) | @3%) | (59%)
After the lesson, I learned how I should act in a climate 75 78 378 622 1,569 43
crisis situation. (3%) (3%) (14%) (23%) (58%) '
After the lesson, I will put what I learned into practice to 89 80 445 655 1,453 12
protect the environment. (3%) (3%) (16%) (24%) (53%) ’
I found today’s climate change education beneficial and 145 144 493 508 1,432 il
would like to take similar lesson again in the future. (5%) (5%) (18%) (19%) (53%) '

* Note: 1 = strongly disagree to 5 = strongly agree
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lessons again is meaningful in that it indicates the
program’s potential to serve as a catalyst for more

sustained climate change education.

VI. Conclusion

The purpose of this study was to develop an edu-
cational program designed to foster climate change
response competence and to examine its effects.
Climate change response competence was defined as an
integrated set of knowledge, skills, and attitudes for
preparing for a sustainable future, together with the
capacity to respond appropriately to climate-related
disasters. Each learning module included an introduction
to key concepts related to the module theme and a range
of skill-application activities. As students engaged with
concepts and practiced relevant skills, the modules were
designed to support the development of sustainability-
related values and desirable attitudes. The program
comprised three dimensions, awareness, preparedness,
and action, and included five modules mapped onto
these dimensions. The awareness dimension focused
on understanding climate change; the preparedness
dimension comprised modules on floods, heatwaves,
and cold waves; and the action dimension culminated in
a module on taking action to protect the Earth.

The program was implemented across primary and
secondary schools in South Korea between June and
November 2025. Delivery took place at participating
schools, led by trained instructors. Overall, students’
responses to the program were positive. Participants
reported that the lessons were interesting and easy to
understand. They also indicated that the program
helped clarify how to respond in climate-crisis situations
and strengthened their intentions to act to protect the
environment. Finally, students perceived participation
as beneficial and expressed a desire to take similar
lessons in the future.

This study is meaningful in that it developed and

evaluated a concrete program for fostering climate
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change response competence across multiple school
levels. It conceptualized climate change response com-
petence as an integrated construct comprising knowledge,
skills, and attitudes, and translated this construct into
specific program aims and learning activities, enabling a
clearer discussion of educational outcomes. In particular,
this study offers an innovative module design that builds
climate change response competence across awareness,
preparedness, and action, while specifying floods,
heatwaves, and cold waves as focal hazards within the
preparedness dimension. Although public interest in
and educational demand for concrete climate change
education programs continue to grow, relatively few
studies have examined these issues empirically within
the context of geography education. In this respect,
the present study makes an important contribution.
Moreover, the program was implemented with a relatively
large student sample, providing empirical evidence of
its educational value. This, in turn, supports future
adaptation and scaling of the CCRCP across diverse
contexts.

However, this study is limited by assessing student
responses solely through post-program self-reports.
Therefore, follow-up research is needed to assess the
development of climate change response competence
using a wider range of approaches. Systematic evaluation
using multiple methods, such as interviews and analyses
of students’ work products, will be essential for quality
assurance and for guiding program refinement. In
addition, efforts to examine learners’ changes more
comprehensively through pre- and post-assessments
are also needed.

Following the pilot year reported here, the program
will be implemented on an ongoing basis. The modules
will be adapted to changing contexts and needs, with the
longer-term aim of establishing a sustainable program
infrastructure. To maximize the program’s reach and
impact, continued efforts will be needed to develop a
supportive implementation ecosystem. Planned follow-up
work includes teacher professional learning initiatives

to disseminate the program and build capacity for
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effective delivery. Future work will focus on strength-
ening partnerships with local communities and system-
atizing the program so that it can be flexibly adapted to
different local contexts. It is expected that this study will
encourage additional program-focused research in South
Korea, particularly research that develops and evaluates

concrete climate change education interventions.
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How Is ‘Economic Geography Being Inherited?: Focusing on
'Global Citizenship and Geography, and "Korean Geography:
an Inquiry, in the 2022 Revised Curriculum
Na—mi Chae* + Jeong—won Seong™*
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.

Abstract : This study compares and analyzes "Economic Geography, in the 7th National Curriculum with "Global
Citizenship and Geography, and "Korean Geography: An Inquiry Approach; in the 2022 Revised Curriculum,
in order to explore the content elements and direction of economic geography as a possible new elective subject
in the next curriculum. The findings show that topics that remain socially important today, such as food resources,
energy resources, and the role of multinational corporations, have been maintained. In addition, topics such as
economic cooperation among countries under globalization, changes in Korean agriculture, and solutions to food
problems have been inherited in an expanded form. Issues such as disparities between countries and regions,
environmental and energy problems, and transportation and information and communication industries have been
inherited through a shift in perspective toward spatial equity and ecological transition-oriented ways of life. In
addition, topics such as mineral resources, the structure of world trade, and national land development plans
were reduced to a focus on key cases and real-world issues. In contrast, core theories of economic geography,
including agricultural location theory, industrial location theory, central place theory, and trade theory, were
largely omitted, accounting for 51.6% of the total content elements. This study is significant because it identifies
the traditional content elements that should be inherited and the modern content elements that should be newly
included when developing economic geography as a new elective subject in the next curriculum. The findings
can serve as basic data for future discussions on reintroducing economic geography into the school curriculum.
Key Words : Economic geography, Global citizenship and geography, Korean geography - an inquiry approach,
Textbook and curriculum analysis
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Reconceptualizing Digital Sense of Place in Geography Education:
Asymmetric Condition—Setting of Code—Mediation
and the DSoP—3L Model

Hyungi Cho*

0k : & A= AAl =4 Aol 3 AR EAo| ZAT A A7t ok}, tAE A4t (Digital Sense of Place,
DSoP)& A2|a59] £4] ‘doi?n A7Ndstsle 7HdA B Atolz} o] 24 2y AQF Ao|t}, DSoP-3L- SHAJe] A
AL sk A A oA Aol Agsls AlsH - BAA - Zenif A F912 EAgich 4] 7)ol EHE-daES
dlo]g- AejHlo] A 7| ke B3t A= 7} AFae] 7R - A - B 71 7S Bt A o2 2 AaAsithe
BAE A4S g Siet Dai and Liu(2024)8] =24 -tAd -slo|BE {§FE 9 Sun et al(2026)9] tHA sHIAIA
T Bga} vlaste], DSoP-3LO] FE dhte] AR mEgo] ohe} Y WS} GAL 715, ERE A& vlal, YRS s4sl]
et 9 B EHAS =33t A4 AR = AA =8 853 HTol oidEt ZRESHE 4 ¢7]e]
AA AU 22 AAELE o]E Tl 2 A= DSoP-3L Aar|ukely, SE A= 2EHA, H] A Fans, fRE
719 s °‘473‘0}% ARER AQksict,

Z20]: gAE Fagh DSoP-3L, =i, Bgja 2447, ZPE A% g4

Abstract : This paper reconceptualizes digital sense of place (DSoP) as an analytical language for geography
education. Rather than reporting classroom implementation or student data analysis, it is designed as a conceptual
literature study and a theoretical model-building inquiry. The proposed DSoP-3L model analyzes students’ place
experiences through embodied, relational, and code-mediated layers that operate within the same place experience.
Its central contribution is the thesis of asymmetric condition-setting: code-mediation through platforms, algorithms,
data, interfaces, and defaults conditions how places become visible, accessible, evaluable, and memorable. By
comparing DSoP-3L with Dai and Liu’s (2024) physical-digital-hybrid typology and Sun et al’s (2026) five-subsystem
model, the paper argues that DSoP-3L is not another tripartite typology but a layer-based analytical grammar
for interpreting student utterances, fieldwork records, platform-map comparisons, and reflective writings. The
Seongsu-dong café street is presented as a lesson-design scenario, not as evidence of instructional effects. The
study proposes DSoP-3L as a question framework linking place-based learning, platform map literacy, critical
place education, and digital memory education.

Key Words : Digital sense of place, DSoP-3L, Code-mediation, Asymmetric condition-setting, Platform map literacy
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A Headship Rate—Based Framework for Small—Area Household
Projections and an Assessment of Its Applicability
Daeheon Cho™
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Abstract : This study aims to establish a framework for applying the headship-rate method, primarily used for
national and provincial household projections, to small areas (si-gun-gu), and to empirically assess its applicability.
Eight alternatives were formulated by combining two subpopulation frameworks—age by marital status and age
by household size—with four modified exponential methods. These were applied to project 2022-2024 households
in Daegu and Gyeongbuk municipalities, with the results compared against observed data. The results show that,
based on the best-performing methods, projection errors ranged from approximately 2% to 4%, confirming the
applicability of the headship-rate method to small-area household projections. The marital-status approach showed
relatively low and stable errors when combined with the short-term modified exponential method, whereas the
household-size approach performed better in large cities when combined with the weighted N-point modified
exponential method. In terms of spatial error patterns, the household-size approach exhibited positive spatial
autocorrelation, indicating spatial clustering of similar errors, while no clear spatial clustering was observed for
the marital-status approach. Error decomposition and correlation analyses further showed that assumptions about
future headship rates and total population, changes in the growth trend of small households, and regional population
size were closely associated with regional differences in projection errors. This study demonstrates the applicability
and limitations of extending the headship-rate method to small-area household projections and suggests that
projection methods should be selected flexibly according to regional characteristics and policy purposes.

Key Words : Small area, Household projection, Headship rate method, Modified exponential method, Household

structure change
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The Urban Image and Imaginative Geography of Seoul in the
1970s~80s focused on "The Solitary Room; by Kyung—sook Shin

Sungsine Pak*

20} 1 IR &S} Aol A T TAE Wil s ST e, 2 dofsldk) A7%9] 19785 E 19817
Al

Aofe} mAeke) FAolA AT Hier R, fxd el AE o] vt adk Fat
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& & Abdstel mAIe) oA Ael] EAlonAlE A Eolgke kA Ajof thrhEt T,
v EASE 1Y A Bt AliA AFFEINE 2
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Abstract : Human beings establish relationships with space and construct Sense of Place and Placeness throughout
their lives. The autobiographical novel "The Solitary Room, depicts a four-year period in the life of sixteen-year-old
Shin Kyung-sook, who relocated to Seoul. This study examines the mental imagery and spatial characteristics
of urban spaces as categorized according to the author’s daily movements and the spatial trajectories. The author’s
residential space, the ‘Beoljip’, was an unauthorized building that lacked minimum living standards and housing
rights and was perceived not as a home but as temporary lodging and a space of othering. The factory, the
author’s labor space was a mechanized environment that normalized the division of labor and codification based
on production speed, where the ‘Female Worker No. 1 on Line A’ suffered from restricted social relationships.
While the Special Industrial Class provided a platform for a girl nurturing her literary dreams, it also served
as an instrumental space in order to attain capitalism and economic development at the expense of rural youth.
Furthermore, everyday spaces, such as markets and alleys were urban environments in which a teenage girl endured
a grueling life under patriarchal gender norms. Seoul in the 1970s and 1980s was a metropolis of inherent

srEatAbslal AS5E 8, w(Professor, Department of Architecture & Building Engineering, Kunsan National University,
sspak@kunsan.ac.kr)
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contradictions. Through the binary opposition between her hometown, Jeongeup and Seoul; representing rural

vs. urban, premodern vs. modern, and communal solidarity vs. anonymous individuals, the contradictions of the

era were intensified, foreshadowing future polarization. Simultaneously, this environment provided the momentum

for her to form subjectivity and growth. Ultimately, the urban image of Seoul converges on the ‘Solitary Room,’

symbolizing urban alienation. The urban spaces in the novel provide a crucial point of entry for understanding

modernization, which served as both the foundation of individual life and the dominant goal of the respective era.

Key Words : Seoul in the 1970s and 80s, Modernization, Urban image, Urban alienation, Imaginative geography,

Kyung-sook Shin, The Solitary Room
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Other(wise) Futurings of Smart City:
Cities and Collective Human (Counter—) Intelligence™
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Abstract : This paper sketches out ideas of critical techno-social praxis toward alternative relations with data and
cities, conceptualizes other(wise) futures of smart cities while remaining attentive to current theories and practices of
smart cities. It responds to the questions of how the production of new digital technology and new forms/formations
of innovative activities fit into the existing urban fabrics and how we can re-imagine and create alternative multiple
visions for enabling smart cities and smart urbanism grounded in resources, priorities, and embodied knowledges of
community. We connect such questions to the broader possibilities for an inclusive, equitable, participatory, and creative
community-sensitive smart city. We think about the technical/technological infrastructures and platforms of the city,
the stakes of smart citizenship, smart urbanism, and re-conceptualizations of Al other than artificial intelligence, to
further think about the modes of smart engagement within the digitally mediated society that smart cities of the future
might look like. It is also a call for a kind of techno-social relational praxis yet to emerge—representing urban spatial
knowledge and complexity in ways that do not obscure but strive to center the generative, reflexive, and inclusive
aspects in the development of collectively intelligently generated spatial information, artificial or not.

Key Words : Smart city, Futurings, Smart engagement, Smart citizen, Collective intelligence
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1. Preamble

Space evolves. It always becomes something (else). The
theory of urban space provides us with the foundational
insights into urban space—the meanings of space are
contextualized not just by physical, but also by social,
cultural, historical, and now digital environments that
shape and are shaped by people’s everyday experiences
(Lefebvre, 1991; Brook and Dunn, 2011; Tally Jr., 2013).
Re-imagining urban spatiality requires a creative re-
thinking of space, and it is critical, or even a prerequisite,
for understanding urban transformation. The smart city
relates urban transformation to build new urban models
that raise the city’s competitive power and efficiency;
however, we also see the changing urban spatiality from
the ordinary citizens’ creative engagement and reworkings
with (already-familiar) everyday smart technologies and
infrastructure (Figure 1). Seeing a Kakao Friends"

character drawn by hundreds of drones in one of the

popular beaches in Busan, Korea, and a person brought
their chair to the shore to cool down a hot summer night
heat holding their phone on hand, help us realize the
complex socio-spatial entanglements of everyday urban
life imbued with ubiquitous yet popular technologies: a
smart city lived from the ground up, reshaping quotidian
urban experience in ways both familiar and unprece-
dented. This is a smart city to better live our daily urban
life, and this is urban life, but not as we knew it (before).
Digital mediation of ‘technological everyday’ (Barns,
2019) creates these new socio-spatial relations in cities.
These are moments of new openings: invitations to
imagine not only the smart city we want or don’t want,
but the smart city that emerges from how and what we
imagine it to be. Making space for such possibilities, for
difference, for alternative futures, is precisely what is at
stake in thinking critically about the futurings of the
smart city. Using the lens of ‘futurings’ (Urry, 2016;
Datta, 2019). What would be new visions, facets, methods,

Fig. 1. A. Drone show in Gwangalli Beach, Busan, Korea (left); B. A woman sitting on a chair by the seaside, looking

at her phone (right).
Source : Photos taken by the author, July 2025.
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practices, and tools for enabling smart cities and smart
urbanism? How can we re-imagine the connections
between cities, innovation, technologies, and new collective
visions and practices for enabling smart cities and smart
urbanism grounded in place-based resources, priorities,
and knowledge? We attempt to answer these questions
by examining a practice of imagining as a way to rethink
what alternative smart urbanism means, developing a
critical techno-social praxis oriented towards alternative
relations with data and cities. Drawing on theories of
urban space and everyday life, it conceptualizes otherwise
futures of the smart city while remaining attentive to the

theories and practices currently taking shape.

II. Visions of Smart Cities,
Citizenship, and Community—Centered
Orientations

Smart cities are promoted as technology-enabled
environments where data and digital infrastructures
connect citizens to one another, to urban services, and
to the broader urban environment and rhythms of life
(Hall and Dévila, 2023). Advocates of smart urbanism
have asserted their own visions extolling the functional
and perhaps even liberatory potential of smart tech-
nology and smart citizens. Songdo, Korea, and Masdar
City, Abu Dhabi, for instance, have been idealized as
models of smart city planning (Easterling, 2014; Roche,
2014; Yang, 2020; Cugurullo, 2021; Kim, 2024). In
urban spaces such as these—which have in some cases
been built from the ground up completely with smart
ideals in mind—the techno-social landscape has been
rationalized not only in terms of efficiency and optimi-
zation, but as being in service to the public interest to

the degree that “smart” is underscored as synonymous

» « » « » «

with “secure,” “safe,” “sustainable,” “green,” and “future.”
Here, smartness becomes the organizing concept for an
emerging form of technical rationality whose major goal
is the management of an uncertain future through

constant and iterative evaluation, perpetuation, and
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self-referential data collection and monitoring. Critics
of such smart city visions (i.e., Cardullo and Kitchin,
2019a; Dalton et al., 2020; Leszczynski, 2020; Kitchin,
2022; van Ditmar, 2022; Cook and Karvonen, 2024)
have sharply questioned the ideological-material power
deployed in smart city discourse. Their critiques center
on the fact that smart city frameworks reduce the
complexity, messiness, and subjectivity of urban life
to digitally legible, calculable, and classifiable systems
oriented toward algorithmic and computational decision
making. In doing so, they efficiently permeate common
sensibilities and narrative socio-spatial imaginaries and
narratives, reshaping and altering everyday life in ways
that profoundly shape techno-social, techno-material,
and social-relational futures in the image of narrowly
defined normative rationality.

Technology- and data-centered smart city frameworks,
however, are closely interwoven with entrepreneurial
and neoliberal agendas of urban development, which
include visions of urban space shaped largely by the
integrated platforms of large transnational corporations
such as IBM, Siemens, Microsoft, Apple, and Alphabet
(Hollands, 2008; Lorinc, 2022; O’Kane, 2022; Soderstrom
and Datta, 2024). This conceptualization of the smart
city and the efforts for implementation are seen as a way
for private and corporate interests to further interject
themselves into urban governance and development
processes in a top-down, centralized manner and as
iterations of capitalistic neoliberal urbanism. As a form
of “instrumental rationality,” Shannon Mattern (2021)
points out that smart cities promote a technocratic
model of urban governance that presumes that various
aspects of a city can be monitored and quantified as
technical/technological problems. Mattern argues that
these framings fail to take into account the experience of
the actual people living in the city. Morozov and Bria
(2018) similarly call this perspective “solutionism,” where
urban problems could be redressed through technical
solutions. These emerging discourses indelibly require
a rethinking of smart citizenship by considering the

relationship between citizenship and technological
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infrastructure (Cardullo and Kitchin, 2019b; Shelton
and Lodato, 2019; Chang and Chung, 2023).

Gabrys (2014; 2016), for example, captures this dynamic
through the concept of citizens as sensors; rather than
active civic participants, citizens become nodes in a
monitoring network, feeding data back into the urban
system. This reconfiguration becomes a form of consti-
tutive (often passive) citizenship—itizenship transforming
into citizen sensing, embodied through practices under-
taken in response to and communicated with the
algorithmic and computational environment and tech-
nological infrastructure. Kitchin, Lauriault, and McArdle
(2016) further extend this critique, arguing that data-
driven governance tends toward a reductive understanding
of cities and their functions, tracking processes long-
itudinally through automated data collection and analysis
while displacing the harder political questions of how
they actually access, use, and own these urban data
infrastructures.

There are also increasing concerns around pervasive
surveillance and the creeping technocracy associated
with the centering of big data in urban decision-making
processes (Kitchin, 2014; Klauser, 2017; Dalton et al.,
2020; Thatcher and Dalton, 2022). Zuboff (2019) defines
“surveillance capitalism” as the translation of human
experience into raw data for behavioral extraction. The
fundamental goal of these capitalist data practices is not
to fully capture people’s experience, but rather to render
them as a calculable data subject within systems of
production and consumption. Similar to Mattern’s (2021)
statement that a city is not a computer, the risk is that,
in the drive to implement technological systems that
maximize efficient movement of people through urban
space, people (ironically) themselves are paradoxically
left out (Leszczynski, 2016). What is needed then is the
new urban ecology of the smart city, one that not only
serves to optimize urban metrics but also catalyzes,
supplements, and centers the awareness of the bodies
[smart citizens] on the ground who are actually living
within and impacted by these technical/technological

urban data infrastructures (Larkin, 2013; Easterling,
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2014; Tavmen, 2020).

Often emerging directly from the critiques of normative
technocratic visions of smart cities, community-centered
smart orientation targets to processes and applications
of technology that might tap into urban inhabitants’
collaborative, democratic approaches in through which
cities provide access to data and allow citizens to be part
of the urban innovation (McLaren and Agyeman, 2015;
Costa and Oliveira, 2017; Anderson and Jung, 2023; Hall
and Davila, 2023). However, these more participatory
orientations often serve as commodifying interests and
deepen structural barriers by treating urban inhabitants
as sources of data to be mined, clicked, or consumed
(Flynn, 2022), often exacerbating existing unjust power
structures that leave many citizens out of smart city
initiatives (Burns and Andrucki, 2021). Unfortunately,
this could be considered a (re-)branding of smart cities
as ‘citizen-focused’ or ‘citizen-engaged’ constructs (Cardullo
and Kitchin, 2019a; 2019b), despite the fact that such
re-branding may be simply reproducing the existing
neoliberal smart city framework that deepens and
perpetuates structural barriers to socio-political parti-
cipation. Smart city, in this context, is an inspiring yet
contradictory concept because it creates both prosperity

and precarity.

III. Prospects for Smart Engagement

The promise of a smart city imagination is that of a
predicted experiential algorithm designed to facilitate
alignment with the operational infrastructure of the
city while appearing customized enough to offset the
regulatory reality of systems of control. It is the city that
is imagined to be ‘smart—adaptive, responsive, reliable,
and ostensibly neutral—not the people themselves. We
believe the opposite to be the case. The ideal smart
citizen is someone who can constantly adapt, learn, and
remain resilient to changing technologies and environ-
ments. The new behavioral norm of smartness and the

construction of the smart citizen embed a new vision—



active engagement, contribution, participation, and
immersion into the activity of sensing (Rose, 2020;
Zandbergen and Uitermark, 2020; Tavmen, 2023). Drawing
from participatory and collaborative planning theory
and practices, the questions that emphasize ethical,
responsible, and just uses of data and AI may further
enhance smart engagement (Jang et al., 2024; Lavista
Ferres and Weeks, 2024; Williams, 2025).

Better Reykjavik” and Active Citizen” are open-source
projects in Reykjavik, Iceland, that simplify civic parti-
cipation by bringing Al algorithms and Virtual Reality
(VR) to citizens for democratic and civic purposes.
The projects establish participatory democracy and
participatory budgeting in Iceland’s capital and work to
improve the legal environment. Through the Active
Citizen platform, citizens, for example, communicate,
debate, and participate in a structured decision-making
process. This well resonates with ongoing municipalist
experiments that have included the development of an
overarching digital transformation roadmap grounded
in citizens’ ideas (Morozov and Bria, 2018). For example,

L. 4
an open-source platform, Decidim,” an open-source
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platform in Barcelona, Spain, allows any resident of
the city to submit their proposals and priorities for
budgetary allocations. These examples illustrate emerging
processes through which citizens and local municipalities
share information, interact, and make collective decisions,
forging collective identities and generating shared common
resources along the way.

Seoul’s mVoting” and Busan’s Smart Ocean Village
Platform,” developed by the Korea Institute of Ocean
Science and Technology (KIOST), are exemplary data-
driven and AI-powered smart engagement technologies
and platforms in Korea. The mVoting is a mobile app
for real-time citizen participation, used in participatory
budgeting, urban project and policy polling. It enhances
participatory and transparent (smart) governance via
smartphones and a blockchain-secured platform. The
Smart Ocean Village Platform delivers integrated
marine-environment monitoring data—including infor-
mation on floating debris, marine fine dust, and local
marine industry trends—while providing location-based
citizen participation services and supporting data-driven

analysis (Figure 2). This platform operates on principles

2791 | ojo| mo|x|

Nalgoigs

RuFolA oM d] XYEE ues

A WY 3L

| MADIN-OM | M201TH~ SO No AZ 20240901 () -~ FR 202412010 [0 =3
8 00| &% ) ORI I&AY sgsve @)
57\’““; NE CE YA HXIE L2 48 71Z0R NHY
e 0 weeeen @D HALA| SOt 7| gt
[ =en= C
v @ 1021, 1836 <O
o5 Riof ofptusety| sy AN et WY AR vict
oA sforame|7| &
| ’7 - AE|2E %7 -8kg
£ 6% - E2E YE-12kg
% u}A - 0.3kg

53t - 0kg
247 .

@ PETY - 0.16kg @B B4 - Okg
- R21F - Oko MR 2T - Oka

AR SN
-‘.’—*JAI sfjQraz|7| ojo|x| X
znzﬂ-ﬂulll&(l) HRE

SARA] sfiQhMa| 7| Wl s

0 4 @ 262E @ Sy @ o @l

FUBAN NE

ﬁ

 Ml2e] Xjé“ angoloi, Y ao| auch

42374

YRR

202441

Fig. 2. Screenshot of Smart Ocean Village Platform: Floating Marine Debris Monitoring, KIOST, Busan, Korea

Source : Smart Ocean Village, https://sov-busan.co.kr/marine-debris.do#
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of locally tailored environmental data services, leveraging
technologies such as CCTV, satellite imagery, drones,
and Al These technologies enable citizens to share
their information and stimulate engagement through
an intelligent, data-driven platform. It is important to
examine these efforts and their potentials for more
collaborative and participatory orientations, ones that
might be productively redirected toward the diverse and
generative qualities of community life in already-existing
urban spaces.

The Seattle of Tomorrow is often narrated as the
Seattle” of Amazon, Microsoft, Boeing, Adobe, and
numerous IT and biotech companies working to expand
the technical possibilities of the future. However, the
city has also shown serious interest in developing ‘smart’
initiatives that explicitly prioritize collective decision-
making through processes that are tailored to the

qualities, needs, and interests of existing people and

Q4: Map

The Seattle project invoives
myriad small investments

in sensors and other data
collection equipment on roadside
infrastructure and pubiic and
private vehicles, as weil as data
communication infrastructure
and the Mobility Marketplace
data collaborative. All of these
elements are difficult to show

on amap. A generalized map of
Segttie’s transportation system is
shown here for reference.

places, and that integrate the experiences of everyday
citizens. Smart Seattle is a collaboration between the City
of Seattle, King County, Microsoft, and the University
of Washington (Seattle Department of Transportation,
2020) focused on smart transportation planning. This
initiative has piloted free and publicly available crowd-
sourcing apps through which residents can provide
and benefit from real-time information on changing
conditions. It explicitly targets what it calls “equity
areas”—spaces with particularly important transit links
for commuters trying to navigate the increasing spatial
mismatch (Wilson, 1987) between the locations of
affordable housing (increasingly on the periphery of the
city and region) and jobs (largely concentrated in or
near the areas with high-cost areas) (Figure 3A). These
equity-centered areas align with historically marginalized
areas and communities—including redlined neighborhoods”

that remain most vulnerable to displacement from

.
EATER SEATTLE)
4

a3

- R

Fig. 3. A. Equity—centered areas in Smart Seattle Plan (left); B. Historic Redlining Map of Seattle (1936) (right)

Source :
Descriptions, 1936 (right).
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gentrification and redevelopment (Figure 3B).9) The
Digital Equity Initiative seeks to ensure that all residents
and neighborhoods have access to and know how to
utilize information technologies that are increasingly
essential for accessing information and economic oppor-
tunities. Smart Seattle explicitly names potential forms
of technologically mediated civic engagement as one of
its core priorities.

An accompanying Innovation Advisory Council facilitates
information and technology sharing between the local
tech industry and the City to better address ongoing
crises of homelessness, affordable housing, and mobility,
as well as services provision, with a stated priority on
racial, social, and spatial justice. In December 2023, the
city unveiled a new strategy, One Seattle Data Strategy,
as its vision for the future data policy and smart city
planning (City of Seattle, 2023). Six key focuses shape
its data plans: innovation, evidence, collaboration,
community, stewardship, and equity and inclusion. The
project, P-Patch Equity Analysis, that demonstrates how
data power can help communities identify resources for
applying for a new community garden location and
streamline that process. Another project, the Racial and
Social Equity (RSE) Index project, supports data-driven
decision-making and optimizes resource use and allo-

cation by providing relevant socio-spatial and demographic
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information about communities.

Beyond city-led initiatives, existing urban place-based
knowledge, community-embedded capacities, institutional
frameworks, and relationship, and social infrastructure
offer rich resources for a “smart engagement” approach.
These assets allow us to imagine how and what “smart”
approaches could be re-tooled to enliven, support, and
sustain participatory and inclusive processes, diverse
economic and planning activities, and collective structures
of data and processes of cooperative data analysis and
representation within already-existing communities. Wa
Na Wari'” is a local community organization in Seattle’s
Central District that creates community space in and
through community events and activities explicitly counter
to what its members see as the creeping naturalization
of gentrification and the erasure of Black presence
and history in the neighborhood'”. The organization
deliberately facilitates opportunities for contact and
connection, holding space for Black sociality, relation-
ships, and organizing plots, despite and against the
space-time expansion (Katz, 1996) that the Black
community has experienced in the wake of gentrification.”
Wa Na Wari constantly showcases Black creativity and
hosts events of different varieties and scales, including
an annual event that shuts down a 10-block area and

invites the public to come to experience and imagine

s

Source : Photos taken by the author, October 2023.

Fig. 4. 2023 Walk the Block, Organized by Wa
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what the space of the neighborhood could look like if
this vision were scaled up to a larger district for Black
culture and arts (Figure 4). Walk the Block, organized by
Wa Na Wari, is the annual event, indeed creating space
for ownership, possibility, and belonging through art,
historic preservation, and community connection with
different forms of gathering, celebration, and innovation.

The Seattle Black Spatial Histories Institute (SBSHI)"™
trains cohorts of community researchers—not university-
based researchers, but people from the community who
get selected through a competitive application process—
in archival, oral history, mapping, and place-based
methods, and then supports them through stipends and
workshops as they develop, conduct, and share research.
This work is framed explicitly as collective, public-facing
spatial history work—an intervention in the narratives,
sensibilities, and indeed place-based knowledges that
circulate in and about spaces and, in turn, shape the
kinds of futures and social relations that can be imagined
for and from them. The Institute’s work centers on
studying spatial histories and patterns, gathering com-
munity data, and activating particular knowledges to
highlight certain capacities, practices, and relations, and
in the process engaging different communities and
publics in thinking critically and carefully about these
processes and their stakes. This approach directly
invokes the Detroit Geographic Expedition and Institute
(DGEI) (Horvath, 1971; Heyman, 2007) and reflects a
commitment to activating spatially gathered data through
university-community partnerships as a model for smart
engagement.

While the effectiveness and impact of these initiatives
remain open questions, the examples from Seattle, both
city-led and community-led, signal a clear alignment
with many of the values and practices of what we
consider smart engagement—developing processes and
technologies that facilitate, crowdsource, and freely
share decision making power to and with communities;
thinking about equity, inclusion, and justice in relation
to technology; and making strategic investments in

existing place and communities rather than treating
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“smartness” as a technocratic tabula rasa of urban

governance.

IV, Alternative Futures of Smart
Cities and Al (Other Than Artificial
Intelligence)

Any conversation about the smart city as a future-
oriented socio-technical urban imaginary should be
integrative, attentive to its spatiality and its people,
while imagining space and communities of the future.
Urban innovation is central to many conceptualizations
of urbanism and cities, and it must incorporate the
creativity and resourcefulness of the residents who have
figured out how to persist and thrive despite historical
discrimination, segregation, and other structural-historical
barriers. A future in which already existing community-
based knowledge and intelligence triggers urban innovation,
where its future is not only dreamed or imagined, but
also continues being realized, materialized, localized,
and spatialized—brought to life in the larger context of
intelligently and spatially generated futures, artificial or
not. How can we think and act deeply and generatively
about the processes, modes, and rules of shared engage-
ment, forms of investment, technologies, and resource
cultivation that could identify, describe, augment, and
grow already existing urban place-based knowledge for
smart cities? Elwood (2021) suggests approaching [smart]
urbanism beyond “hope and fear” framings. It may also
be time for us to make a difficult decision, for example,
demoting the end goals of efficiency and optimization in
favor of “meaningful inefficiency” that favors connection
and reflection—the opposite of dominant smart urbanism
trends—an opening toward alternative city-building or
‘other futurings’. Time and place are political claims, as
we might unexpectedly be reminded by the billboard
advertisement of the Korea Development Bank at Busan
Train Station: “The future is a direction, not a (matter
of) time.” (Figure 5).

To imagine or work toward a future is to make claims



about the lives, lands, and relations that comprise it
(Elwood, 2024:1). Like the contrasting but co-existing
images of the rendered future smart cities alongside
living creatures and their habitats (Figure 6), we argue

for a subtle yet integrative perspective and practice on
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the smart city—one that holds together future-oriented
imagination and present reality, materiality and digitality,
physicality and environmentality. Like an ambient sound
in the background, there may be a case for Ambient

Intelligence (Fraser and Wilmott, 2020)—smart cities

digto| saLICH

Fig. 5. Korea Development Bank Billboard at Busan Station, Busan, Korea.

Source : Photo taken by the author, July 2025.

Fig. 6. Busan's Eco—Delta City Observatory Model, designed inspired by an organic form of a migrant bird’s habitat (left);

A Bird’s Nest at Eco—Delta City Observatory

Source : Busan Eco Delta City Observatory, https://dajaud.com/2dt_portfolio=busan-eco-delta-city-observatory (left); Photo taken

by the author, 2025 (right).
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characterized by lots of messy materiality, residual media,
and competing notions of intelligence that reflect diverse
and often conflicting epistemologies and politics.

Indigenous futurism and Afrofuturism hold vital con-
ceptual and analytic insights for thinking and realizing
Al urbanism and smart city futures that assemble time,
space, and digitality in just and life-sustaining ways.
Ruha Benjamin (2019; 2022) has argued that technology
is not a producer of bias; rather, societal [social] inequa-
lities produce certain kinds of technologies, ones that
are more biased. Technology is thus a symptom of
underlying structural conditions, not a cause of inequality.
Summers (2022) draws on utopian visions from these
Afrofuturist authors to read the urban present, calling
for attention to already-existing socio-technological
practices of “intrepid urbanism,” a process already
engaged in reclamation, repair, and repurposing from
within urban ruination, demonstrating alternative futures
to techno capitalist urban hellscape (Summers 2022:3).
Redressing perpetuating inequality in society and
attending to already-existing digitally mediated futurings
that exceed the terms of hegemonic technoculture is the
praxis of Ancestral Intelligence, as a manifesto for/of
different imagination [of smart city].

Similarly, Abundant Intelligence' is an Indigenous-led
research program that reimagines how AI might be
conceptualized and designed based on Indigenous
Knowledge (IK) systems that foster the flourishing of
Indigenous communities. The project aims to integrate
and adapt the existing knowledge we generate to help
guide the AI development more broadly toward a more
humane future.

There is also a community of people who explore
artificial intelligence through tattooing—Artificial
INKtelligence."” Knowle West Media Center in the U.K.
invites local people to upload photos and stories of their
tattoos to the center’s database, collectively archiving
the personal stories and memories embedded/embodied
in body art. Beyond its speculative dimension, the project
prompts a broader exploration of data privacy and the

potential to harness Al in the service of communities.

- 296 -

These are all already existing digitally-mediated “other
futurings” that exceed the terms of hegemonic tech-
nocultures: futuring largely distanced from dominant

normative smart city discourse and practice.

V. Closing

Attention to, cultivation of, and investment in
incorporating humanistic values into the design of
smart cities, such as rethinking of AI from artificial to
ambient, ancestral, abundant, and a more playful
iteration of intelligence like inktelligence, can reveal
how technologies both perform and produce particular
social realities. This re-orientation can lead to the
identification and enhancement of process and social,
spatial, and technological innovation, not only for
economic development, but also for inclusiveness,
resilience, democracy, and collective smart citizenship.
It allows us to continue thinking about and imagining
how smart approaches could be reworked and repurposed
to enliven, support, and sustain organizing and partici-
patory processes of cooperative analysis among already
existing community-based urban knowledge—a form of
collective human (counter) intelligence. It is a foundation
for building critical, mutually reciprocal relations with
smartness that assemble sociality, spatiality, environ-
mentality, and digitality in just and sustainable ways:
aspirations for alternative/multiple [intelligently and
spatially generated] other(wise) futurings of the smart
city and reminders that the (smart) city has always been
an epistemological infrastructure that has been entangled
with and embracing of other knowledge, vision, and

technologies.

Notes

1) A popular lineup of cartoon characters created
by South Korea's top messaging app, Kakao
Talk (https://www.kakaocorp.com)



2) Better Reykjavik, https://citizens.is/portfolio
page/better_reykjavik/
3) Active Citizen, https://www.citizens.is/wp—
content/uploads/2017/11/Active—Citizen—Sh
ort—Description, pdf
4) Decidim, Barcelona, https://www. decidim,
barcelona
5) ‘Mobile Voting App’: m—Voting, https://seoul
solution, kr/en/content/‘mobile—voting—app’
—m—voting
6) Busan’s Smart Ocean Village: A Data Driven
Intelligent Marine Environment Management
Platform, https://www.busan.go.kr/eng/ai—
translated—press—releases/1686205; Smart
Ocean Village Platform Promotion Video:
https://youtu. be/kgv2pGsBVhA?si=aIN—50
rRVfcy8DVj
7) We focused on Seattle, Washington, as the
main case study in this article, We used
Burawoy's (1998) extended case method to
connect localized conditions and practices
across both time and space, showing how an
analysis of the examples of Seattle, not only
relates to other places across the globe, but
also how it can be connected with and con—
tributes to a transnational perspective of
alternative futurings of smart cities and smart
urbanism,
8) Redlining as a term has its roots in govern—
ment efforts to buttress faltering housing
markets during the Great Depression, In the
late 1930s, the Federal Homeowners Loan
Corporation (HOLC) undertook a project to
evaluate mortgage risks in cities across the
U.S. It rated neighborhoods as “best,” “still
desirable,” “definitely declining,” and “hazardous,”

The idea was that by showing lenders neigh—

»

borhoods that were good for lending mortgage,
However, it also created a negative externality,
such as racial housing discrimination (See,
Kaplan, Holloway, and Wheeler (2014: 210—211)).
9) This will echo what has happened in other
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cities and their urban contexts in the U, S,
and across the world,

10)

11)

Wa Na Wari, https://www,wanawari.org
Central District is a historically Black neighbor—
hood, and it is right in the heart of historically
segregated Seattle and in the heat of ongoing
displacement risk,

Wa Na Wari has been described “the house
that fights displacement with art,” and the

12)

leadership cohort are fond of saying that the
best way to fight gentrification is to throw
parties, And that’s not a joke, because it gets
at some really fundamental things,

One of the authors was lucky to be co—thinkers
and collaborators in one of the many initiatives
that Wa Na Wari has supported as it has
grown, including the Seattle Black Spatial
Histories Institute (SBSHI).
https://abundant—intelligences, net

Artificial INKtelligence, https://kwmc.org, uk/
blog/artificial—inktelligence/

13)

14
15

=
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Assessment of OpenStreetMap Road Network Completeness and
Positional Accuracy: A Case Study of Hwaseong Special City™

Ilyoung Hong**

20F: & d+e= MU 47 BHE YL E OpenStreetMap(OSM) =20 M=t 914] A s HEA 2R Y
SR L z} v|wste] Brlstgnt, 202549 OSM Korea PBF ZAHRS} 34] R&2W AR E 5o a2 wglst 5, 294
719 e =t w20) F7HEE, RMSE ¥ 5m-10m ¥H 7|9k 93] dX&E BAsklct £4 A ddee FET

137.93%, HHT- 99.37%, T 68.75%, AT 56.33%=2 HEE AJo|7} Zlon, 9% HsHrE RMSE 2.02~4.41m2
A os gosiglet, ot T 100% 23 e A0 olget OSMIt 34 m2d) 7t w2 §3 3 %‘%’491
Zpolof wh2 A Az i Bart qlrk B A7) Adts 34 m2Ua ARAL GelE Faf A OSM B
o) Am B 2o ThsdE AART.

FQ0] : OpenStreetMap, =29 &4 B7}, 94&, 917 e, sPEHA

Abstract : This study evaluates the completeness and positional accuracy of the OpenStreetMap (OSM) road
network in four districts of Hwaseong Special City by comparing it with the official road network provided by
the National Geographic Information Institute (NGII). The 2025 OSM Korea PBF data and the official road
network data were transformed into the same coordinate system, and district-level analyses were conducted using
total road length-based completeness, spatial distribution of missing roads, RMSE, and 5 m and 10 m buffer-based
positional matching rates. The results show substantial regional variation in completeness: Dongtan District recorded
137.93%, Byeongjeom District 99.37%, Hyohaeng District 68.75%, and Manse District 56.33%. Positional accuracy
was generally favorable, with RMSE values ranging from 2.02 to 4.41 m. However, the completeness value
exceeding 100% in Dongtan District should be interpreted as a relative result caused by differences in road-type
coverage, including footways, cycleways, and service roads in OSM. This study highlights the potential for
complementary use of public road network data and OSM.

Key Words : OpenStreetMap, Road network quality assessment, Completeness, Positional accuracy, Hwaseong

Special City
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7128 F9JoA A5 7HOSM B
Aol S BT Li et al(2025)9] AT0}-§AF3E Wto] x|
g, 2 Q1 BRI A] I 519) ©919] 47)) 7 7o) Wl
£ Eo urh A Aol T2k B 725 29
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B2 ) A 3ol sl gol ujeh 357
B ol Rz 9 vk AFE A Ak A B3t
%] 2 (Volunteered Geographic Information, ]} VGI)2]
Z Q40 A} AR 2L It Goodchild, 2007; Goodchild
and Li, 2012). 1 t) %221 o] 7} OSMO.&, 20049 %
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OSM2 75t 28] 37 | 515 A| A oF 2] AR
ALzl Aok Bdof 7RketE R, Alo)/dat
Al o] a1, 7|07t ZFo] gt 2| Udes
dlolE 9] F1H W=7t | gt 2eu SAl o
71092} =) 219w, w219 vl &4 FEh
o= Q% 4 E+F ZAIVE A3 TH(Girres and
Touya, 2010). o] 2|3+ H|#E A2 H|o]e] 7 Al 2} o] A]
=AY, dE S0 2EER YS 283 1Y
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E2 o= OSM =27 Hlo|El o] E&& Hr}s}
A5+

7] $13) Shymet Jeheg B4 WK R
TF. OSM 2] o] 7]4he] ek E A 3
Eolmi, B4 Brks w7h7latel A Az 19 9L
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2 Aqe 33710l AR A2 wlolHE Ve R
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o At 7N A = VO Ho B o £ & 3
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PBF(Protocolbuffer Binary Format) &4] gjo]E| & &4
SHRTE AR E HoldE HAHEATEAA AlE
ot HEAYAEY AEPAR P e t2FHA AR
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QEAERIEY 2 2AYE & FEE Fok YEHME M=

FEA-ZEA 520 40 EAS AUEAS BAE Ak HolE BA2 @Ao] Al PBES Geodatabase
2oz v ZAE 4 gl A Y AT AAE AT Hglsla, SHPAl a7l F AAR SHI 5 HRAS
Eia=g EPSG:5186 0.2 U3 it 48 &4 A= = &

dlole] ASole % 71 whAel WAE BE ) A9l ek B2 olelslalel Salelsict. 94
SF3ATh A4, OSM PBF to]E| & GIS Ho|H FA| o= L Ao A= OSMY 7| 2] § A H| I E 5
HOE T, WA ARE 202 FUs AT Y AT Blel AIIHE A8 9 Y s S
A A 90] RIS 2EHATE B, FOlolEAE g EhA et uE BAS Stk 914 Yah b
A AZA A =52UA FHA 27 2010(KGD2002 / Ao]| A= Generate Near Table =5 &-8-3}0] RMSE
Central Belt 2010, EPSG:5186) . &2 £¢] ¥3}5}o] X3k £ ARG AL, 5m-10m W 7]HF A28 B4 43
AE S5k ol=gt AA Y BS Fofl £ shoinh HEHor A Zus Fst] T8 &
Wt e dE EsGITh vlolE o] MA e 9 33t A HAE oA 8taL, F3lo B9} OSMO % 1ok
EA40l= QGISQF ArcGISO| ALz A| Y EAETFE = rEE AT AAE =SS
2145190

H Qi) WA 24 552 09 29} o] Qofek 4 2. =23 &AM (Completeness) =4
Aek A4 HlolE 427 THA|ofl A= Geobank = F-E] 2025
d OSM Korea PBF I} -2, Ho| & LR H EYZE 29 o T OSM E27o| 2k E 21 tid] o]
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diojg] £
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K1

5m % 10m 1= 7Hx] w3 7 2]of thef) 242 912 2k
S Akl W 72| Sl whE ek et u e
BA51 T 93] A& e BA AuE THA 0 E A
s}ato] OSM H|o g E22] 2o HAE wfelsl et
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IV, &4 Ayt

24z 24 Ay

1. OSM 2%

spy A TASH o) BT
3l

0

=, A A
)~ Eﬂ”oi OSM =297} 22| 2] 2y 7]

Z A% v sko] YA = (Completeness)
Eq%zm4ﬂ4£a¢m%%%%Qﬁ°
656.30 km=Z 7|F =2 (475.81 km)H
27 yehgon, S w = 137.93%2 At
o} chol R0 9T 137.93%% OSM E2
o] NGII 7|& 2Rt Aoz ¢ gAsit=
ofulebr|ut, £ Yold 7 w2 94 T Wele Al

it HN foi



H 1, 5MMA| HEH OSM 21} 7|F £2940| 2AME H|m

ok SEEAME Aldlz

e OSM A|TRE | NGI AZHE | OSM &% 7IE 9% o] o] S
%)) oM (km) (km) (km) (%)
e 3,033 11,588 656.30 475.81 +180.49 137.93
W 1,556 10,304 326.88 328.94 -2.06 99.37
ThA| 9,367 148,713 3,069.60 5,449.36 -2,379.77 56.33
YT 3,903 48,013 1,172.40 1,705.26 -532.85 68.75

WE A A1) Kol S Wiad AThE A s e

il

a7t Qlth 53] OSMol= B2, A7 =R, T

Aol Az 7] 013 o] Bz0 7 Qla) B7kA A u Ao
AT BA7F AL AR,

WR AuAe 2, v B ' So] 3 4= jloug,
TN AN E AR T =R S OO R
g AgE] Fehgol ohet F A9 #d He| Kol
LT Bl R EZ o] Fjsfjof gt

HHE Aw R, B 292 OSM £ A% 326.88
, 713 & A% 328.94kmE A Z}o]7} -0.63%] L
A M %= 99.37%2] vl Lt pS HGITh WhH &
P BT 68.75%, THAIGL= 56.33% 2 AT A o=
A Uebgew, 53] vhA| Y] F9- 7% =29 o
©F2,379.77 km(43.67%) 2] E2 A THE7} -2kE Ao
2 2RI ek 31 = fh-& Al A3ket a1 |
3), REAllE AR SiQER] 3} &8+ AFR] AR A =
U=t A UebEt o]t Ail= OSM =270

5 o] B4 WA A YoAe 35 71 HolE et

SARE 28 SRS QLo 8- AT 2 A X

g

o

T 4= SPA A OSM =213 7| & B2

o] SHYES Hl @3 Aok, GIS dlo|E| oA Al 1HE
(segment)eh £ Y| EAE TSI A A1 27
(feature)2] 24 G0 2, A7) 2 1747} opj} do] ]
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olu|giey, HU3 mRehs glolg A4k wHAle] uje) &

= (%)
140 I (5 137.93)
120
100 I (37 99.37)
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40 [ (4] 56.33)
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kS ghA) ) Ee
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A s AR 728 Fol7] o] OSMe] Al
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B 2, Al EYY OSM Z22o| 2| 7|8t QX HEtE
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e 2.420 XA XY
BAETE 4.409 TEA, 22 o
A 2.023 o3} Ha
iR 2.101 —
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Ut Hukd o & GPS 7]5F 29 92} 423(+3~5m)0]
AT FE 3 9] AT E H T

P2 = b7} RMSE 2.023mE 7P 9425 9]
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(RMSE 2.420m)7} 71 §|2 0|t} Bhd W3 1= RMSE
4409mE 47 P = 714 2 Q7] 2 A= Ho, FrA
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ofx}o] =2ke] T x|Efo] ) I ol A $IA] HAE SHA|
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OSM E279] 9|7 93} A7 2 ol AFPA a2
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slf 2oy
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Process of Change in the Central Region
and Geographic Range of Jeonju City™
Sungwook Cho**

29} : o] AFtolAe WAL Wl IFE 3N AZIR FEste], S A X214 "l ek e At 9
o B W82 AgElstd, A, A SA A9 vk 9 MR A o] 252 Kol AAste, Q1T 71t A
LdE 5 AL oA SEATAIHelE AFE X FGo] MR FHAR AL, FHA 9] ko] HHA
g5 Aol Aol H2EIC. Al B o] F thA] FRAQ) AFEEAd KGR F4 X Go] o] -EAL o]t
1388\ AF=FAdol HxEglen], 2NN S4 Aol FAHULE 19073 A5 S0l A HARL, S A orA
o} A2 1980:7kA] olojFaL, ol Folls thAEAIR WS, B4, A5 AFA jifle 2AIANAA] EeRE ndE
75 AY, AFoRE AFH §9, BRoRe B, gHoRe 71dE Utk A fgch 22 19401l
FEI Ao shfEolan 195700 A2)A Wt GAsHA EAE e, 1980dele AFidE we FAZOR S
O ko] w4 ] A SR A g7t o) FoiFlnh 2000 ofFolls ek Ao o AAR A=
P ke Hol, 52 293, AR Al 952 B, BERe W o R SAE I,

A
o
201 4 A, AH W9, =dF, AYEY, AFSY, A5, 3%

Abstract @ In this study, the development process of the Jeonju City was divided into three periods and examined
the change of the central region and expanding the geographic range. To summarize this study, First, the change
of the central region in the Jeonju area expanded from Eunsong-ri to Nosong-dong in the Mahan and Baekje
periods, along with population growth. During the Unified Silla Period, flatland area grew into a new center and
Gyeonwhon Castle was built in the Nosong-dong area as it became the capital of Later-Baekje. After the fall
of Later-Baekje, the regional center moved back to the flatland, the Jeonju Walled Town was built in 1388, and
the central region was maintained to the Joseon Dynasty. Jeonju Walled Town was disbanded in 1907, but its role
as a regional center continued until 1980, and later it became a multi-core city. Second, the geographic range
of Jeonju to the Joseon Dynasty was Nosong-dong hilly area to the east, Jeonju Stream basin to the west, Moraenae
Stream to the north, and Girin Mountain and Seungam Mountain to the south. However, it expanded north and
west in the 1940s, its geographical range expanded sharply in 1957, and in the 1980s has expanded from northwest along
Jeonju Stream to hilly areas in the east-west directions. After the 2000s, it went beyond Samcheon and Hwangbang
Mountain, which were recognized as the outer borders of Jeonju. The present boundaries are Soyang Stream
in the east, Chonjam Mountain in the west, Moak Mountain in the south, and Mangyeong River in the north.
Key Words : Central region, Geographic range, Nosong-dong, Gyeonhwon Castle, Jeonju Walled Town, Jeonju
Stream, Mangyeong River
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Multi—scalar Spatial Organization of Religious Cosmology:
The Morphological Realization of Tri Hita Karana in Bali

Khan Yong Lee™

0% QITH AF FhE Thett %E]X 7ol oflet 54 3t At T A 323w 71 AAVF A s T
AR ol3E = Ak, olof] Ex= mYAlof W] d j1F Akl Eg s|et 7h2hH(Tri Hita Karana)% FHOE,
FTuA 9ol TRt B i HollA oudt It 24 YR FHEEAE LSSt 55 71& ATEe] 71,
Fet, 42K (Subak) 5 7N 1 D9loll AEd 2 TAE vHAH o R HESHHA, vAA A Frro A AXA A - AL
7] 0|2 thE9] 27 R A (multi—scalar spatial organization)?] 7+t A% AAAE E3rdo g BAS 1z} 51T}
4 An, 229 33t A 35 A AAE AR o2 33 1R SollA HEE-TEY s £ 5495
R}, 7H(Pekarangan) AT} Al&e] AAME sk vlAlA L9FR 71E8I9e, H2HDesa)2 TH-2RE
(Kaja—Kelod) %} 3EH *PQJ AAE AR A 2 Tud 32+ AAE 2281 ek B3 ke F AR
HEAZ} A = Bl TuA L AEA A7 AgE AXNA 31 AAE A

12} Ha A, A S 9 A BAE SRR AAehe

Py
=4
FR01: e, Fad o5 ¢ sle ek, o9 B =

>
M
o
oM,
r g

Abstract : Human settlements can be understood not merely as physical environments but as spatial manifestations
of a society’s religious cosmology and value system. This study examines how the Balinese Hindu philosophy
of Tri Hita Karana is embodied in spatial organization across multiple scales. Moving beyond previous studies
that focused on individual spatial units such as houses, villages, or Subak systems, it explores the integrated
structure of multi-scalar spatial organization from domestic to ecological-production spaces. The findings show
that a common cosmological order is repeatedly expressed across different spatial scales. The house(Pekarangan)
functions as a microcosm reproducing sacred and secular order; the village(Desa) organizes communal space
through the Kaja—Kelod axis and the three-temple system; and the Subak operates as a macro-scale system linking
religious cosmology with ecological management through water temples and terraced rice fields. Tri Hita Karana
thus functions as a multi-scalar organizing principle integrating spatial arrangement, directional order, social
hierarchy, and ecological relationships.

Key Words : Bali, Religious cosmology, Tri Hita Karana, Multi-scalar spatial organization, Cultural landscape

TSty ARS8} W4(Professor, Dept. of Social Studies, Gongju National University of Education, kylee@gjue.ac.kr)
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® A7t AEFH(Sanggah Kemulan)

@ EE o} 52 8 HH(Bale daja or meten)
® A7} WolA 7}ek(Sanggah pengijeng karang)
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® YEK(Natah)
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£4] : Tjahjono, 1998) 9 Sitinjak et al(2020)2] 13 A7A.
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Selection of Diagnostic Indicators for Rural Sprawl
and Analysis of Mixed—use Types in the Era of Local Extinction:
Focused on the Case of Hwasun—gun, Jeollanam—do™
Mun—-Hyun Jang™*
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>'
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Aglo]tt,

FR0{: gAY, BEPL WA, ARAE, EA5Y

Abstract : This study develops diagnostic indicators for rural sprawl under the premise of revitalizing rural space
facing local extinction and classifies mixed-use types of key facilities associated with rural sprawl. The framework
was applied to the case study area of Hwasun-gun to analyze the distribution of mixed-use types and the spatial
characteristics by land-use zoning. The results are as follows. First, 93.9% of rural sprawl facilities, including
factories, livestock facilities, and solar power facilities, were located in rural areas. Second, 83.8% of the rural
population was found to reside within a 500m radius of such facilities. Third, among the mixed-use types, Type- I
(residential-factory) was mainly distributed in planned management areas, while Type- Il (residential-livestock) and
Type- Il (residential-solar power) were predominantly located in agricultural and forestry areas. Fourth, overall, rural
sprawl facilities tended to concentrate in planned management areas adjacent to urban regions and in agricultural
and foresty areas with relatively high accessibility. The findings contribute to establishing a diagnostic system for
sprawl in rural space, where both crisis and opportunity coexist, and are expected to support rational decision-making
in the process of restructuring rural space within institutional frameworks. However, the calculation and standardization
of indices using diagnostic indicators, as well as the analysis of the degree of mixed use, are left for future research.
Key Words : Local extinction, Rural space, Rural sprawl, Diagnostic indicator, Mixed-use type
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20134 | 149 | 234,365 | 481 976,443 216 | 337,772 7 5,247 72 240,322 186 | 393,102 0 0
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20184¥ | 55 83,532 588 | 4,543,639 | 288 | 461,776 17 | 23,670 | 107 | 121,801 176 |3,936,392| 0 0
20194 | 101 86,044 749 | 1,325,595 | 272 | 496,864 30 | 48,733 | 229 | 350,683 | 218 | 429,315 0 0
20204 | 162 | 210,033 | 1,044 | 917,789 462 | 354,704 21 13,214 | 227 | 212,456 | 334 | 337,415 0 0
20214 | 135 | 427,698 | 1,066 | 1,055,650 | 398 | 317,060 22 18,905 | 276 | 214,659 | 370 | 505,026 0 0
20224¢ | 79 101,264 | 542 895,272 153 | 135,219 37 | 28,453 | 169 | 170,826 | 183 | 560,774 0 0
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H& 15.7 12.8 84.3 87.2 33.1 27.9 2.3 1.1 19.5 12.0 294 46.1 0.1 0.1
AR FETER-JLZEYELAL 2025 Z7HEA ZE(KOSIS), 2005-2024.
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