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This study developed and implemented a local disas-
ter prevention sugoroku-style game to address chal-
lenges in preserving and transmitting regional knowl-
edge in areas with high population mobility. Many
Japanese communities face both natural and social vul-
nerabilities, and effective disaster education requires
linking hazard knowledge with local characteristics.
Conducted at Sonan Junior High School in Okayama,
the project combined lectures, workshops, and a com-
munity engagement event. Students learned about re-
gional topography, land use, and disaster history and
used this knowledge to design quizzes, rules, and dis-
aster scenarios for the game. The final sugoroku set
included a map-based board, thematic quiz areas, and
preparedness item cards, enabling players to predict
damage and consider appropriate actions. After cre-
ating the game, students shifted from identifying famil-
iar landmarks to describing concrete disaster impacts
such as liquefaction or infrastructure collapse. Inter-
action with local residents further enriched learning
through shared experiences. The model proved fea-
sible in terms of time and cost, and its structure is
easily adaptable to other regions by incorporating lo-
cal information. The findings suggest that this partic-
ipatory, place-based approach enhances imagination,
self-efficacy, and intergenerational knowledge trans-
fer, contributing to community-wide disaster prepared-
ness. Future studies will examine long-term educa-
tional impacts and broader regional applications.

Keywords: disaster education, local disaster knowledge,
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1. Introduction

1.1. Background of Disaster Prevention Game
Development

Many countries worldwide, including Japan, are at risk
from natural disasters, and human behavior during disas-
ters plays a key role in determining their magnitude. Fur-
thermore, the scale of damage is significantly influenced
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not only by the magnitude of the natural phenomenon it-
self, but also by regional characteristics, such as the ge-
ographic and social vulnerabilities of the affected area.
Therefore, a thorough understanding of regional charac-
teristics is essential for effective disaster prevention and
mitigation measures. Considering this background, disas-
ter prevention education, which guides residents in appro-
priate decision-making and actions, is considered a fun-
damental priority for protecting human lives and societal
safety. Disaster prevention education significantly con-
tributes to improving initial responses by promoting in-
dependent decision making and strengthening mutual as-
sistance within communities. Typical examples include
the “Kamaishi Miracle” during the 2011 Great East Japan
Earthquake, where sustained school-based disaster educa-
tion fostered autonomous evacuation behavior among stu-
dents [1], as well as the “voluntary evacuation before the
tsunami warning” during the 2024 Noto Peninsula Earth-
quake.

However, in Japan, a trend of dispersal of hometowns
across generations has been established, beginning with
large-scale population movements during periods of rapid
economic growth. This trend has been compounded by
various migration patterns, including those associated with
job transfers, higher education, and the I-turn migration. In
urban and suburban areas, with a particularly high propor-
tion of immigrants, a social structure has emerged in which
local traditions and disaster-related experiences struggle to
be transmitted across generations.

Recognizing this issue, we developed a local disaster
prevention game as an educational method to promote un-
derstanding of regional characteristics. We combined local
learning content such as topography, land use, and water
systems with participatory game elements that involve cre-
ating action plans based on assumed disaster situations and
designed a learning structure that translates knowledge into
situational judgment and behavioral intention. This study
is grounded in the principles of place-based education and
disaster risk reduction pedagogy, which emphasize the in-
tegration of local environmental knowledge and experien-
tial learning. This study aims to present a reproducible ed-
ucational model that can be applied across different local
areas. This study reports on the implementation process
and results obtained.
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Fig. 1. Survey area. Sonan Junior High School district
topographic map.

1.2. Overview of the Participating School

This study was conducted at Sonan Junior High School
in Okayama (Fig. 1). School districts have undergone rapid
residential development since the 1970s, resulting in a high
number of immigrants from other areas. Consequently, lo-
cal traditions and disaster experiences are not easily shared
across generations, making it difficult to form and maintain
local communities. This is a common characteristic of ur-
ban and suburban areas that experience large-scale pop-
ulation movements and contributes to the weakening of
mutual assistance during disasters. Moreover, the Sonan
Junior High School District faces a high disaster risk ow-
ing to its natural conditions. The district is surrounded by
the Misaoyama Mountain Range to the north, Asahigawa
River to the west, Hyakkenngawa River to the east, and
Kojima Bay to the south. The low-lying land enclosed by
these features is Okishinden, a land reclamation project es-
tablished during the Edo period. Owing to its soft ground,
the area is at high risk of liquefaction in the event of a
major Nankai Trough earthquake. Significant liquefaction
damage was recorded in this area during the 1946 Showa
Nankai Earthquake. Thus, school districts are typical ar-
eas where social and natural vulnerabilities overlap, mak-
ing them suitable sites for implementing disaster preven-
tion education.
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2. Method

The authors improved the disaster prevention game
through three pilot trials. All trials were conducted in
junior high schools in the Okayama Prefecture: the first
at Okayama Municipal Tomiyama Junior High School in
2022, the second at Takahashi Municipal Takahashi Junior
High School in 2023, and the third at Okayama Municipal
Sonan Junior High School in 2024. This study details the
results of the third and final trials. Moreover, we examined
changes in students’ understanding using free-form ques-
tionnaires before and after the activity.

2.1. Reasons for Selecting the Sugoroku Format

We selected sugoroku as the game format to ensure that
the same process could be used in every region to cre-
ate teaching materials that enhance regional understand-
ing. The three reasons for this were as follows. First,
sugoroku is a board game. By presenting a map on the
game board, participants can see the spatial structure of
the region, including hazard maps, topographic informa-
tion, and road information. This allows the participants
to experience the situation while connecting it to a con-
crete spatial image, thereby promoting experiential learn-
ing. Second, sugoroku has simple rules. Simple game
rules reduce the learning burden and simplify it for play-
ers to immerse themselves in an activity, potentially en-
hancing their intrinsic motivation. In contrast, complex,
uniquely designed games require time to master and may
lead to a decline in motivation before learning objectives
are achieved. Furthermore, the game rules shared across
generations can be played together to provide a platform
for regional traditions. Third, sugoroku has a pattern that
can be easily imitated and modified. The board design,
squares, and cards can be replaced, making them versatile
and reconfigurable for each region. Based on these points,
we determined that the sugoroku format was the most suit-
able for this study.

2.2. Sugoroku Set Production Procedure

This teaching materials comprise a board that accurately
reflects the area’s topographical information and cards that
allow players to simulate a disaster response. To create the
board, we first obtained topographical data for the Sonan
Junior High School District from the National Land Digital
Information System and used QGIS to create a color-coded
elevation map at a scale that allowed players to view indi-
vidual residences. Next, we used Illustrator to create grids
on the elevation map and combined two A1-sized sheets to
create the board. The cards included disaster preparedness
item cards (such as flashlights and emergency food) and
mutual aid cards (allowing players to answer questions).
The cards were hand-designed and printed according to the
business card size. Further, we downloaded a hazard map
for Sonan Junior High School district from the Okayama
City website, printed it on a transparent sheet, and placed it
on top of the board. A rulebook outlining the game instruc-
tions and sample quiz answers was created using Word.
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Table 1. Overview of disaster prevention education activities.

Date Purpose Activity Activity contents Teach}ng Facilitation method
format materials
. . Lectures on disaster .
2024.10.01 Und.erstandmg the mechanisms Lecture mechanisms and regional PgwerPomt Passive learning
of disaster occurrence o slides
characteristics
Sharing lessons learned from
Reviewing disaster prevention disaster prevention trainin leebreaker
2024.11.19 viewing p 1st workshop ter b S g Worksheet Round robin
training Clarifying the principles of .
. Reflection
disaster occurrence
. . . - . Sugoroku game
2024.12.10 Have an image of the finished 2nd workshop Playlng. existing disaster developed at Reflection
product prevention games .
Tomiyama JHS
. . Origins of the Sonan and
Learn loc‘iﬂ and disaster history Showa Nankai Earthquakes Worksheet Graphic facilitation
2024.12.19 | Focus on infrastructure 3rd workshop L .
. . Damage estimation based on (Fig. 2) KJ method
Consider damage estimates . L
regional characteristics
Create quizzes based on
2025.01.08 | Create quizzes 4th workshop | regional characteristics and Worksheet Brainstorming
devise additional rules
Playing together with local Sugoroku game
2025.02.22 | Regional exchange Event residents at the community developed at Reflection
center Sonan JHS
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K8 Water Lk Information
Where do you get your
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& available?

to your house?

* Trace the main road, Route 2, in red

+ Circle the bridges that connect to Sonan JHS district
* Draw a square around the port and airport

» Draw a star around the water purification plant

Fig. 2. Worksheet for focus on infrastructure.

2.3. Sugoroku Production Workshop and
Community Exchange Event

In this study, rather than using conventional general dis-
aster knowledge, we aimed to use disaster knowledge spe-
cific to aregion as the subject matter, allowing participants
to imagine damage that directly relates to their own lives.
Therefore, to help participants understand disasters as a re-
sult of the interaction between natural and social condi-
tions, learning activities were organized based on the fol-
lowing five points: (1) understanding the mechanisms un-
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derlying disaster occurrence; (2) learning about the forma-
tion of the region, its topography, and land use; (3) inves-
tigating past disaster case; (4) focusing on the social con-
ditions and infrastructure that support the foundations of
life; and (5) specifically imagining the damage caused by
infrastructure collapse.

These points provide core knowledge and perspectives
for creating a disaster prevention sugoroku game. The spe-
cific implementation procedures and content are listed in
Table 1.
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Fig. 3. Disaster preparedness game development: pre-
and post-assessment of disaster impact prediction skills (ex-
cerpt: Student H).

Fifteen individuals participated in the workshop, with
each group comprising five members. In addition to junior
high school students, 22 local residents participated in the
event.

3. Result

3.1. Results of Developing Disaster Prevention
Sugoroku

Before creating the disaster prevention board game, the
students were limited to describing the locations of nearby
buildings, however, after creating the game, they began to
describe specific damage scenarios, such as “subsidence
of utility poles and houses,” “rising manholes,” and “traf-
fic congestion due to damaged roads” (Fig. 3). Feedback
included comments such as “It was an opportunity to re-
search things that we do not normally learn,” and “It was
fun to create my own questions that were typical of Sonan.”

3.2. Structure and Function of the Sugoroku Set

The disaster prevention sugoroku developed in this
study uses a regional map on the game board to encour-
age damage predictions tailored to regional characteristics
and translate knowledge into concrete action scenarios. It
comprises four elements: (1) a map-based board; (2) a set
of quiz squares comprising three learning areas; (3) item
cards that simulate disaster preparedness; and (4) a team-
based game system led by a game master. Players learn
about the region’s history, disasters, and current hazards by
moving through the squares on the periphery of the board
and acquire experiential understanding of how to respond
to a disaster by acquiring items.

The board uses a map of the target area, allowing players
to visually grasp the terrain and road information. To avoid
obscuring the center of the map, squares were placed on
the periphery, allowing players to continually refer to geo-
graphic information during the game (an idea proposed by
students at Sonan Junior High School). A hazard map of
Okayama City was overlaid on the game board, allowing
players to view evacuation routes and dangerous areas as
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they progressed through the game. This structure enables
players to learn while obtaining an overview of the entire
process, from pre-disaster to recovery (Fig. 4).

The squares were divided into three areas: the “Regional
History Area,” “Past Disaster Area,” and “Modern Disas-
ter Area.” They featured quizzes designed by junior high
school students participating in a workshop that consid-
ered the characteristics of each region. The regional his-
tory covers the history of land reclamation and land con-
ditions. The past disaster area covered damage caused by
the 1946 Showa Nankai Earthquake. Modern disaster ar-
eas cover potential damages specific to each region, such
as road damage caused by liquefaction and the spread of
fires. These were arranged in chronological order, allow-
ing learners to understand the region’s history and current
risks in a continuous manner (Fig. 4).

In addition, item cards that could be earned by correctly
answering specific questions were introduced. These in-
cluded a “flashlight” useful in the event of a power out-
age and a “portable camera” to record the necessary doc-
umentation for disaster damage certification, encouraging
players to visualize specific actions to take in the modern
disaster area. These items were designed to favor action
choices in modern disaster areas. The players’ experiences,
in which the presence or absence of items affected the out-
come of their actions, allowed them to understand how use-
ful each preparation was (Fig. 5).

Regarding the operation, a single game master was as-
signed to judge the answers, and the players operated one
piece in pairs. This allowed the thought process underly-
ing the quiz to be shared naturally, and the content was
repeated when multiple teams landed in the same square.
As described above, the sugoroku game combines damage
prediction through quizzes with the experience of prepa-
ration through item cards and is designed to comprehen-
sively support disaster prevention learning based on the ge-
ographical characteristics of the region.

3.3. Time and Cost Required for
Implementation

The total time required for the event, including the lec-
ture and workshop, was approximately 300 minutes. The
cost of the teaching materials for this event was approxi-
mately 75,000 yen, as the board was produced with a high-
quality design.

3.4. Results of Local Exchange

During these activities, local residents shared their ex-
periences of disasters and disaster prevention knowledge.
Participating residents commented, “I was able to observe
the history of the area and learn about the problems faced
in the area,” and “The quiz content was educational, and
it helped me to increase my interactions with local people,
which will be useful in improving disaster prevention ca-
pabilities.”
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Fig. 5. Item cards.

4. Discussion

4.1. The Educational Significance of Disaster
Prevention Sugoroku

Students acquired the ability to link regional characteris-
tics to disasters and make predictions, suggesting that they
had actively reconstructed their local knowledge. How-
ever, prior to creating the disaster prevention game, they
had attended training at The Great Hanshin-Awaji Earth-
quake Memorial Disaster Reduction and Human Renova-
tion Institution, but had learned only about the locations of
familiar buildings. Despite students learning about lique-
faction risk through traditional disaster prevention educa-
tion, connecting this knowledge to everyday life issues and
evacuation behaviors is difficult. This suggests that disas-
ter prevention training alone may not be sufficient to ef-
fectively anchor knowledge in local areas. The developed
regional disaster prevention game is likely to be a teach-
ing tool that contributes to the development of imagination
and a sense of self-efficacy, which are limited in traditional
knowledge transfer education.

4.2. Community Center Activities and
Improving Local Disaster Prevention
Capabilities

Local residents have a strong sense of familiarity with
the area from living there for many years and the advan-
tage of being able to recall roads and facilities in concrete
terms in the event of a disaster. Through their interactions
with local residents, junior high school students were able
to learn about the experiential knowledge that had been
embedded in the community. An example of this inter-
generational exchange, which extends disaster prevention
education beyond schools and helps strengthen the disaster
prevention capabilities of the entire community, is that dis-
aster prevention education delivered to elementary school
students has been reported to spread to parents and encour-
age disaster prevention actions [2]. Similarly, the com-
munity center activities in this study have the potential to
strengthen the awareness and behavior of local residents
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through students. Thus, by involving local residents and
developing disaster prevention education through intergen-
erational exchange rather than confining it to schools, dis-
aster prevention education is expected to lead to improve-
ments in the disaster prevention capabilities for the entire
community.

4.3. Significance as a Highly Feasible Disaster
Prevention Education Model

This development process demonstrated feasibility in
terms of class time, teaching materials, and preparation
costs. Furthermore, by incorporating region-specific adap-
tations into a region’s unique topography, water systems,
and disaster history, this method can be deployed as a uni-
versal and reproducible educational model.

However, there are several prerequisites for replication.
First, the study area had sufficient hazard data, such as
detailed hazard and flood risk maps created by the local
government, which allowed the data to be rapidly incor-
porated into the teaching materials. However, develop-
ing and implementing a similar disaster prevention sug-
oroku game may be difficult in areas lacking such basic
data. Second, regarding collaboration with the local gov-
ernment, the community center was cooperative in coor-
dinating the schedule and securing the venue, which fa-
cilitated the event smoothly. Furthermore, Takeshima, a
teacher, proactive role in coordinating school-based imple-
mentation was a key factor in ensuring smooth operation.

With these conditions in place, the process of students
researching local history and past disaster cases became a
learning experience, enhancing their ability to anticipate
damage. Teachers’ central role is to provide conceptual in-
struction that helps students understand that disasters oc-
cur because of the interactions between natural and social
conditions. Once this foundation is established, students
will be able to predict damages based on local characteris-
tics, making this educational model applicable to other re-
gions. However, preparation and adjustments based on the
implementation conditions and regional differences are es-
sential, and these are important points that require further
discussion when considering generalizability.

5. Conclusion

This project was introduced to address the difficulty of
preserving and transmitting local traditions in areas with
large immigrant populations. A disaster prevention game
was developed and implemented to link community-based
learning with disaster prevention education. The objec-
tives were to increase the local understanding and provide
a forum for connecting children, parents, and the commu-
nity. The game enabled specific damage predictions based
on local characteristics, such as liquefaction and house col-
lapse. Furthermore, activities at community centers con-
firmed knowledge transfer through intergenerational ex-
change, suggesting the possibility of improving disaster
preparedness in the entire region.
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However, this study was limited by its single-site de-
sign and short-term evaluation. Therefore, further research
across multiple regions is required. Future research should
conduct larger-scale, long-term studies to verify the sus-
tainability of the educational impacts of converting dam-
age predictions based on local characteristics into behav-
ioral intentions. Moreover, future studies should examine
how implementation in other regions can generate broader
ripple effects on local disaster prevention capabilities and
promote the implementation of sustainable disaster preven-
tion education in local communities.
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