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GAME-BASED LEARNING (GBL) AND MACHIZUKURI

GAMIFICATION IN YOUTH PARTICIPATORY URBAN PLANNING IN JAPAN
Experiencing Urban Design through 3D Modeling and Gamification
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Japan’s Machizukuri has evolved It now intersects Game mechanics foster This study explores
participatory urban planning by infegrating with global learning and the fusion of machizukuri
is rooted in machizukuri, digital tools urban gamification civic engagement and game-based learning

a bottom-up approach through open-source tools
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EVOLUTION OF JAPAN'S PARTICIPATORY PLANNING APPROACH

ERLERPHNES
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Definition and Historical Background
The Three Generations of Machizukuri
New Tools
The Gamification of machizukuri for enhanced engagement
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EXISTING FRAMEWORKS : TRADITIONAL MACHIZUKURI
B (1960%F)

ERICK 2MBHEBE~NOBRAMD & L THRE,

RIEFR, KBVRY, REROBHETEDRRLE EAD
ShroEEFns, THREED Yy 747 L BEED S,
FEREFEODRENLT y 7RO A~ADEHE%ER LT,

ORIGIN (1960S)

Emerged as citizen-driven responses fo urban problems,
especially environmental pollution, disaster risks, and
gaps in traditional city planning. If represented a shift
from top-down governmental planning fo bottom-up

community-led processes

| Project design

Machizukuri
experience game

District /
planning draft
Design of

machizukuri rules

Machizukuri
expression

Machizukuri framework (Satoh, 2005)

Safoh, 2005. Machizukuri Design Game
Sorensen et al., 2007 Living Cities in Japan
Satoh, 2019.
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FIRST GENERATION
Formation of "Machizukuri Councils," district plans, and
protest-inspired movements for environmental and

social improvements
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SECOND GENERATION
Experimental application of community participation :
development of workshops, collaborative design,

k and innovative consensus-building fools
v
a B3t

AN LRMIFE T F AV FAOHE, REANAGMIEEE,
REROBRAR. HEEEOFELICEIZILK

)
~

THIRD GENERATION
Integration info comprehensive area/community
management; focus extends to long-term area

revitalization, post-disaster redevelopment, and
\ institutionalization of collaborative management /

Evolution and methodology of Japanese machizukuri for the improvement of living environments

/ AL - #HHRRIER ‘
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CULTURAL AND SOCIAL EMPHASIS
Integration of traditional knowledge, local culture, and
social capital in both visioning and practical
management.

____________________________________________________
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SUSTAINABILITY
Partnerships between citizens, experts, NGOs, and local
governments are culfivated to ensure continuity and
adaptability in changing urban contexts ;)

____________________________________________________

____________________________________________________

HE{L ‘
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%PIE LTHIELE A1,
RENAHRES LWET/OLRCEIONTLS

INSTITUTIONALIZATION
Machizukuri outcomes are formalized in landscape
agreements, district plans, and ordinances, supported
\ by ongoing public reporting and refinement. :

____________________________________________________
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EXISTING FRAMEWORKS : TRADITIONAL MACHIZUKURI
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PROS

Deep Community Engagement : Directly involves residents,
resulting in stronger ownership, social cohesion, and place attachment

Adaptable and Resilient : Enables flexible,
locally customized solutions adaptable to diverse urban challenges and contexts

Enhanced Transparency : Open workshops and public reporting foster transparency
and trust between stakeholders

Sustainable Outcomes : Institutionalizes community input into long-term management
and policy, enhancing sustainability and continuity

Educational Role : Functions as a “school of democracy,”
building civic skills and empowering diverse actors across generations
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RAFREHCEMLIREICITEAL DS W

EROBEIKS : FROFAHALER L
TEORAERD/NT AW EH L <, BEEDELTREICT Y HDH

CONS

Time and Resource Intensive : Consensus-building and iterative workshops
can be resource-heavy and slow to produce concrete outcomes

Potential for Conflict : Pluralistic participation sometimes escalates disagreements, making
consensus difficult in heterogeneous communities

Unequal Participation : Risk of dominant individuals or groups overshadowing
less vocal parficipants, limiting representativeness

Limited Scalability : Highly localized, context-dependent methods
may not scale easily to larger or more complex urban areas

Ambiguous Authority : Balancing informal resident input
with formal government power can lead to unclear responsibilities
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GAMIFICATION OF URBAN PLANNING

mRSMOM20RT
EENFE & BHEE
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Citizen Participation in Four Dimensions
Collective Learning and Urban Planning
Serious Games and Urban Development Simulations
Global Simulations and Targeted Mini-Games
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YOUTH PARTICIPATION CHALLENGES

HEEBESMORE
BEMGEERNEENLGSMEHRBLTLS
ERXEsmice EE5EENE
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Youth Participation Challenges
Structural barriers limit genuine involvement
Risk of tokenism in participatory projects
Confidence gap and reluctance to speak up
Mental health pressures, heightened during COVID-19

Digital divide: online platforms widen gaps

BAREDGR)SMm?

(B OXAEIZ & Y ADBTOEREAIHE D
(R EM) BEASHRNBRE L THESLD
EH0O AFHIRIC& Y AITAEA
AXOBEEOLBOEHLSAME, Kok THEE
RS R R AV B35 M) b % TR

Japanese Specific (Non-) Participation?
Shyness limits public initiative
Passiveness seen as social harmony
Prolonged COVID-19 restrictions increased isolation
Distress of Japanese youths rose sharply, esp. females

Rigid school system leaves little room for participation

Hart, 1992. Children's Participation: From tokenism to citizenship

Eunkyung et al., 2023.
Fujihara et al., 2022

Deterioration of Mental Health in Children and Adolescents During the COVID-19 Pandemic
The impact of COVID-19 on the psychological distress of youths in Japan: A latent growth curve analysis

Doyon, 2000. Shyness in the Japanese EFL class: Why it is a problem, what it is, what causes it, and what to do about it

Tisseron, 2011. L'empathie, au cceur du jeu social (Empathy, at the Heart of Social Play)

Tisseron et al., 2012
Tisseron et al. 2013

L'enfant au risque du virtuel (The Child at Risk from the Virtual)
Les 4 atouts des jeux vidéo pour les adolescents (The Four Strengths of Video Games for Adolescents)

i — L LR
8% T LA BHBR L EER
57— Llx TREMGIEN) & L THEE

TN —HARRZEEA HEEICHENG
TENERIREICT D

VR REHF~DBRIKRT

Games and Mediation
Collaborative play builds cooperation skills
Games act as a “protective mediation™

Avatars allow anxious youths to act indirectly

Risk : over-attachment to virtual worlds
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STRENGTHS

BEDEHICY L
(RABZE R & UM 1 7= B IFER

A learning experience linking
real urban development with virtual space

F—=I745—avick?
EXeN: 031

Active participation
through gamification

REEWRVRD
HENEE

Educational significance
for junior high school students

10
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W=+ —Jq7—2 3 % TJ4—ILET—Y THELEREZ. NEEEFELABRNIZIDETILTEY k
HAEHE - REHAER 3ADETI VI THRRE LTIRET S (3D models assets) EBLi& L T
/A P = = FEﬁ é T -‘j- ’r
Targeted at junior high school students Goal Focus not on buildings but on public space
A design experience combining To propose solutions via 3D modeling Place objects (3D models assets)
on-site observation with gamification for issues observed during fieldwork within the park to design public space
Sy avl: ARUFORBEERRE & hFEENR L -BREEXTNIHET
Mission example: Solve the bench problem E&E"’*LE&%L&H*? %) 7 O+ X /7. —
o= oy > Z =t
W BEEU DAL FEAETY 7 DEIGEI Y23 IPAT
(2B ANERE XA E DSt N FHEETORIEMS = FiE
Constraints: Add at least two benches within the park
area. Placement must be inside the park grounds. A process in which junior high school students
immediately reflect the issues they perceive
BRE: —HAFFOARFHAIIZ L TWADTERAT into design proposals, expressing creativity
SENTEDL S CHEBOLT - undergiven constrainis
HEI=E S5 —oFOEREBET S rough game-like mission formats

Solution: Since two benches are isolated, increase the
number and place one more facing each to allow
group conversations.

Tactical urbanism @ small project hv 5 big project IZE (T 3 ¥4 70+ R {KER

An introductory experience of progressing from small projects to big projects in .
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URBAN PLANNING THROUGH COMMUNITY BASED INITIATIVES

Formal Planning
Citywide / mid to long range / government-led / plan, restrictions, incentives, projects based on system

- - o c"..”".."-
- - .ot

-’ b . ..
Origin of the chart indicates s \\\.’ S,
the conceptual focal point 4 \ . ex  xe .
of the new urban planning ,’ \\ Limitation of ‘..
framework [} . \ Ordinal s
] Early Sign of \ Urban Planni :
| New Planning [agivt L
PLACE-BASED Vo FLLT Ty =y T e ;
PLANNING \ DEHH /
\ _ /  MASTER
Community-based N ,r" -“sv'.. PLANNING
Planning and g S ., .’
Accommodate Development , S e
Uncertainty ' ’ %
Particular +Change of Ordinal Urban?|
Solution

/ Planning and Proactive
Regeneration of Urban
Areas through Community

of Various Development

Community \\ i*o’)i‘)_%%ﬁ L“Ef: /
Development and ' Tﬁgf@gégg%b /'
Area Management N T EEEEA L

Community Planning,

\

\

]

c ]

Experiments |

Design and Development ,l

|

L}
\
\

Projects DEERHER

Bk 4 7 AR
0 v FoOER

L& ®

PLACE

MAKING Informal/Alternative Planning
Parts (community, district, blocks) / short to mid term /
various actors and measures

Planning unnecessary

Various BerEbOLY - /\\-___-—"' %ripfcs:sg?ﬁ!zs%?ww%
Individual TUTRFRI A b ZEICk BEHEEARE -

Oriented to
certainty

Universal
Solution

Murayama, 2015.

Concluding remarks atf the

Urban Planning Research Workshop:
Urban Planning that Embrace
Temporal and Spatial Uncertainties,
Architectural Institute of Japan
Annual Convention,

Tokai University Shonan Campus.

Murayama, 2018.

Reconsidering Urban Planning

Through Community based Initiatives,

Bernhard Muller and Hiroyuki Shimizu eds.
Towards the Implementation of the New Urban
Agenda: Confributions from Japan and Germany
to Make Cities More Environmentally Susfoiqci)le,
Springer, pp. 223-233
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GAME-BASED LEARNING (GBL) & ZREIRIE

GAME-BASED LEARNING AND SPATIAL THINKING

y—LRRH
FORIV s TLLRAA XS
ETF#+45—LEERNEE

Game-based learning
Digital placemaking
Video games and spatial thinking

13
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WHY YOU SHOULD PLAY AND DESIGN VIDEO GAMES TO BECOME A BETTER ARCHITECT

1.F L BomiAk%
=Hd

Ay hR—7 8T

RICHEREE & EfetE % m L

1. ENHANCE

HAND-EYE COORDINATION
Boosts reaction time and
precision through controller-
based gameplay

6. HEENEE %
)
PIRERRIRS & WA
BRREEBRI

6. DEVELOP
STRATEGIC THINKING

Encourages problem-solving
and adaptive
decision-making

Gerber, 2019.

The Architectonics of Game Spaces. Or, why you should Play and Design Video Games to become a better Architect
Delaney, 2019. Democracy, Video Games, and Urban Design: Minecraft as a Public Participation Tool

Video Game Urbanism: How we Design Virtual Game Spaces to Engage new Audiences with the Architecture of Tomorrow
A machine for playing in: Exploring the videogame as a medium for architectural design

Pearson, 2019.
Pearson, 2020.

2. AEM L REZ
(EX)
BIRH LB
RREER 2 A L EFR

2. DISCOVER
CREATIVE INSPIRATION

Explores imaginative
environments
and architectural styles

7.XAMLR%
BT
HED7L v v—HHD
U<y o RFEEAIRMH

7. REDUCE

STRESS
Offers a
relaxing escape
from daily work pressures

Sauce et al., 2022. The impact of digital media on children’s intelligence (...)

3. 3R TR
HET S
ERTERPE(TE D
R

3. IMPROVE

3D PERCEPTION
Strengthens understanding
of three-dimensional space
and depth

8.RMDFrHiE%
=H3
FErrkEE B L TENE
<R

8. PROMOTE
COGNITIVE LONGEVITY
Keeps the mind
sharp and perceptive through
mental challenges

4T RNRAXNE
RS

T RILETILDERIER
SEARICIBNS

4. CULTIVATE

DIGITAL SKILLS
Builds familiarity with navigating
and manipulating digital
models

9. A& L
)—Z—2y7%BE
F—LJ—0 Y —K—F

B DS A R

9. BUILD PERSONALITY
AND LEADERSHIP

Provides opportunities for
tfeamwork and leadership
development

54802 H Y %
29
HEEDF—LT— 0%
I a2=4—> 3 a{EE

5. ENCOURAGE
SOCIAL CONNECTIONS

Facilitates teamwork and
communication with like-
minded peers online

10. XL
FERRX
F—LEELV - HEL
FIBEH & L TRB

10. ENJOYMENT
AND FUN
Recognizes gaming as a
pleasurable, rewarding leisure
activity

14
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YOUTH PARTICIPATORY URBAN PLANNING

BB OIT VNI =XV A
SMICET2ERNSLIUVCERNT77A—F
BIER - XM Hh—FROT77O—F

From Marginalization to Empowerment
Theoretical and Practical Approaches to Participation
Creative and Maker-Centered Approaches

15
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OBJECTIVES
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Hart's Ladder of participation provides a framework to understand how deeply young people are involved in participatory processes

8. FEHLDEMFMICERNY Y, KAE—HEITRET S

8. Child initiated, shared decisions with adults

1. FELDPEFEBICEY hH Y, FELHIEET S
7. Child-initiated and directed

CEAGLTW2Dh ZERT 570D A ZIRRL TN

FELEHAEENICTAY 27 P OREREEZDEL, AAEHICBEBREEZT S,

INLOFEHL, FELEBICHEEZ S LRAKFIC, KRAORBECLEMAFED, O FMESZRMIT S
Projects, classes, or activities are initiated by students, and decision making is shared among students and adults. These projects
empower students while at the same time enable them to access and learn from the life experience and expertise of adults.

FELT-HEEN, FELLHOBMIEREYTTAY oy PORELEZDE - £8T 2,
AN EEREOHEES,

Students initiate and direct a project, class, or activity focused only on student concerns. Adults are involved only in a supportive role.

I=
Qo y > =h= o . \ e . S N N .
£ 6. KADLDIF, FELE—HITRET S TOV 1y FOEEL CEAASTEL THHZ, BERERT Ebib LA,
§ 6. AdU“‘ iniﬁaied, ShCII'Ed decisions W“h Children Projects, classes, or activities are initiated by adults, but the decision making is shared with the students involved.
C
> 3 > BB IERANRBE - BETE AV M OREREICHEET D,
b.FELABRZKROLN, FHEFS s i Npdvhis :
) BRT-bOBENED LS IELN, RIEMICED LI BRREABINEZMICOVWTHLIND,
5, Consu"‘ed qnd informed Students give advice on projects, classes, or activities designed and run by adults. The students are informed about how their input
will be used and the outcomes of the decisions made by adults.
S F b7 N EET 57OV s b PBEALICHERTS
AFELDEEZESN, BEHEZFD E e Pt y :
) BATHbDBRENED LS ICfEb, BRRICEDL I RREABEINIMIOVWTHSEND,
4, Assigned Clnd informed Students give advice on projects, classes, or activities designed and run by adults. The students are informed about how their input
will be used and the outcomes of the decisions made by adults.
S
3. 2151 D= FELEBRBEREZR DL IICRR S
7213 OB I IZAN T OTBCEMSEE LA CEIZ EATERL,
-E 3- TOkenlsm Students appear to be given a voice, but in fact have little or no choice about what they do or how they participate.
0)
£ 2 ﬁﬁfﬁ )] é%m] FEBBIE, RADRDIENERENICIET S7HICHBAIND, KA.
9 - = ZOEMDFEDLTLDORETH D L3ELEL, BNHEREL TR TRAILL > TITOhN S,
< 2' Decorqﬁon Students are used to help or bolster a cause in a relatively indirect way; adults do not pretend that the cause
E is inspired by students. Causes are determined by adults, and adults make all decisions.
(®)
z = . N -
RV ANBFELLBARELLLIICRENT T,
i ) ”hu. B5750BNEZES ¢ 5,
1 . MClanU|lel0n Adults use students to support causes by pretending that those causes are inspired by students.
Hart, 1992. Children's Participation: From tokenism to citizenship 16

Fletcher, 2005. Meaningful Student Involvement: Guide to Students as Partners in School Change
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GBL PARTICIPATORY INITIATIVES

Eafy:okan: DR B
BARICEHEITEEY HH
F—LI Iy EBHE
F—7v YV —X0ff{E : Godot

International initiatives
Japanese initiatives
Game engines and urban planning
The open-source value : Godot

17
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OVERSEAS INITIATIVES

Block by Block
UN-Habitat & Mojang D 13 &)
BLOCK BY BLOCK 3 O F TR
RS TR ZERE
UN-Habitat + Mojang project

Empower youth and communities
Public space design worldwide

EquiCity
EMIET . BRI DI RSN
AT ZE ER
MRETREDLHC
Serious gaming for planning
Focus on equity and sustainability

Link citizens and planners

Mini is beautiful
S LXERGHBTEEZERZ LTI S
BBEFVEVERY
DUTNWENEREERT CLEERT
Mini-games make complex urban issues easier to grasp
They encourage collaboration and shared learning

The experience shows that simplicity reveals complexity

18
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JAPANESE INITIATIVES

G ESL IS YREAH

BRI RSN
BT & - fEERERE - L—ILD<K Y
HEAREBREZER

Traditional Machizukuri Framework
Step-based citizen participation
Town walks, facility design, rules

Focus on collective experience

FEI3KYTFHA U5 —L4
R— B 5 — AR DOHR
FREOTRL
ABMREXIE

Machizukuri Design Game
Board-game style discussions
Visualize future urban plans

Support consensus building

£F53K Y5 —Lhaad
SmEY—IILOEH
Bl 4 EHE % (R
g S miZiER

Machizukuri Game Catalog
Collection of participatory tools
Encourage creativity in planning

Useful for community engagement

; Hig-7-rvayTHEETS (.

K= o =BHAF [
I

e REEE
w0

A 'Dialnguif il ilmn
v e A NP
ot % 5
oy

RAUS5TELICY!N
Minecraft C#y T E% &t
FEL ETRMHE
KFEGSMB AR b+
Machizukuri with Minecraft Il

Use Minecraft for city design

Children and citizens co-create

Large-scale participatory events

19
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GAME ENGINES

FE

MAIN

Z Dfth

OTHER

UNITY & UNREALIZ—ikmiZZ KE KB L TWS

UNITY and UNREAL largely dominate the mass market

(s & unity N

FAEIFZ<AIa=T14HKEL
I0R7T 5y b7 F— LI
BEhk7Ey PR M7
A4ty RBBELH S
KREAAAICIE A =

Widely used, large community
Cross-platform flexibility
Rich asset store
Licensing controversy

&ess suited for very large AAA projecy

e GameMaker”

/TS LWL
2D Fvy M&Tr—LICHE
Foys&bFay7Eex2Y 7 FaEARG
3DH#EEEIXBRER
IV RKR—FMRERTAEVR

Beginner-friendly
Ideal for 2D and pixel-art games
Supports drag-and-drop and scripting
Limited 3D support
Paid license required for export

r

AAARITDERES 771497
VR - ARIZ3& L
BEERIh £ CER
FEHIEITWL
77ANLDKELFHEHLEN

High-quality graphics for AAA games
Strong VR/AR support
Free until commercial success
Steep learning curve

GODOTIE2FICHRL TW3

GODOT is rapidly growing
/53 M copor

i Gameengine

1.3 S ey R 3
BEETE®E
2DICiE < Db R
OIa=T4BENMIL
BELT7EyY FHBS WL

Free and open-source
Lightweight and fast
Strong for 2D, growing in 3D
Smaller community

!orge file size, heavy performonce/

0 CONSTRUCT3

a—FFRE
70O k&24 Y 7HRE
77 9% ECHATH
2DIZFRTE
Y72V T avil

No coding required
Fast prototyping
Browser-based tools
Limited to 2D
Subscription model

K Fewer advanced assets /

@DEVELOP

i 5
F—TvV—2R
EL2aTUARY IS RTL
3DHEEEIXFRE R
I RFE—-PFIZIRERSAEVR

Free
Open-source
Visual event system
Weaker performance for large projects
Fewer professional features
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WHY OPEN SOURCE SOFTWARES ¢

-

O FE
CE AT A A HeE A

Cost-free
applicable framework

\_

~

)

-

T& L L B RE

R DEFEEHIL,
H—@EAY 7 FofEE%

BB EHZW

Broader Capabilities
Modern job requirements

proprietary software

\_

~

often exceed the scope of single

g/

-

HRE2A X & TR
F—=7vv—2R (0S) Y—Iiit,
BED = —XIEGTEE

Customization & Flexibility
Open-source (OS) tools
are adaptable to specific needs

\_

~

)

HEERMY
GISPIFIER
T7UVr—>aveRBICES

Interoperability
Easy integration with GIS
and various applications

\_

~

4 N

FEROML
SHERRERITI B LT,
&Y RVERERT

Enhanced Learning
Encourages deeper understanding
through experimentation with

\ different implementations /

-7 r—a2%iE
OSY —NIFHF—FTF—4%
F—TUBRIEDE R & HEE

Support for Open Data
OS tools drive open data
and open standards adoption

-

\_

aORX PR
YYa—gvn
G Y fek = 35=2:0]

Cost Efficiency
Economical for
scaling up solutions

)

-

\_

s rlgeTE
REIMNAGRREDERZEAL

Sustainability
Promotes long-term
viability of solutions

~

)

21
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METHODOLOGY
OPEN-SOURCE WORKSHOP FRAMEWORK PROPOSAL

F1ERRE . T— XN
P2  3DETFY T T— 2R
SEIERMEE - MENa—FTH1
BARK : F— LIV VANDBERLAV RS9 3y
SEOERPE - =% L FF(M

Phase 1 : Data Acquisition
Phase 2 : 3D Modeling and Data Preparation
Phase 3 : Collaborative Co-Design
Phase 4 : Game Engine Integration and Interaction
Phase 5 : Implementation and Evaluation

22
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OBJECTIVES

NHEZEFDEEZARERLGEA S,
IDETNUIVYILNEZELAT,
HoMMmERDIEVWFTHS
ZEIZRONTED S
To allow students to experience
the value of public spaces while enjoying
3D modeling software, and to make

them aware that they themselves are
actors in shaping urban spaces.

FFEEICKDHB DD, FREFTLRIL
EXPECTATIONS FOR JUNIOR HIGH SCHOOL STUDENTS, DESIGN LEVEL

( FITOTY FDBRE

Placement of objects

; ZRIZHE S ZRIADEE I - E5 ‘

Assessment and consideration of the spatial impacts that accompany placement

HHETE - BT YA .
F5 O YBEEHFEM

; AEEMAOHEDL L BERROTEIE. ;
 BREHOTYA URECELTRBERORBOI VT ES v 3 VITHE |

Fostering interest in public spaces and cultivating the habit of identifying issues.
Missions are set to ensure clearing a minimum level of common-sense standards
in design proposals.

Contribution to education related to
urban planning, urban design,
and community development

[Tactical Urbanism] (& DWN-ERAEEL T A T7 D
' BRLE—BEELELTAHIO Y FORE IO ADREER

Concretization of feasible ideas based on Tactical Urbanism;
as a first step, gaining experience with the process of object placement

ADETILYIT +D
Ml - RNEREE

Evaluation and improvement proposals
for 3D modeling software

ZANLGHRRNDCRBRRERFATIRESN

Developing the ability fo consider solutions from multiple perspectives

Top : Jolma Architects : How public open space reactivates the city, Superkilen park, Copenhagen (Photo Iwan Baan) 23
Middle : Public walking tours hosted by the Danish Architecture Center (Photo Danish Architecture Center, 2023)
Bottom : GodotCon 2024 Berlin, Conference for the Godot open-source game engine community
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ADDIE MODEL

ATy 7 1: 9
FEEDEFHCFEIRE X AREIC

PHASE 1 : ANALYSIS
Identify learner needs and define learning objectives

AT v 7 2: 5%t
2B BECTMA L FHMEREFET 2

PHASE 2 : DESIGN
Plan learning goals, structure, and assessment methods

ATv7 3:HF
HZMeEZBarrT oy EBENICHIET S

PHASE 3 : DEVELOPMENT
Create instructional materials and content

ATv7 4:EhE
SEEE A ERICIT

PHASE 4 : IMPLEMENTATION
Deliver and manage the learning process

A5 v 7 5 5
BRREZHERE L, AELAZTHTET 2

PHASE 5 : EVALUATION
Assess outcomes and refine the design for improvement

ADDIEET IVIZ, BRI CHHEREOELRELZ 7L —
L7—9T, UTOSERETEBRINTWET

The ADDIE model is a fundamental framework for instructional
design and training development, consisting of five stages

E BEL . ATy Z1:a4m BEL
REVISION ! PHASE 1 : ANALYSIS i REVISION
""""""""""" . A A
| v v
ARFyv74:Ew L, , RTyv7S5:FHE L, ARTv72:35&E
PHASE 4 : IMPLEMENTATION PHASE 5 : EVALUATION PHASE 2 : DESIGN
A 4 '
_____________________ A V Rt U
E BEL _— ATy 7 3:9Wm . : BEL
= REVISION E PHASE 3 : DEVELOPMENT : REVISION

24



ADDIEE T IVICED K Aitim

METHODOLOGY BASED ON THE ADDIE MODEL

Q 2771 RHERR L BR
s 74— FEBROE 5
PHASE 1 : FIELD OBSERVATION AND DOCUMENTATION
First step in understanding the site Q
o — 0 EAE [~ ¢ A A sl : 2FvT1:F—4% T el
2 A7y 72: BELES T M ; aBL . : aEL :
BNEEFI Y avICEOWTEEETYA VT3 N ; PHASE 1 : DATA N ;
: A :
PHASE 2 : GOAL-ORIENTED DESIGN DEVELOPMENT :
Participants design spaces based on given missions 5 ; |
o | | G |
— (-} — — S o m i ' cee H
g AT v 7 3:Godotl & BHBEETY ¥ ' £ M 2 Y
HEMFE L AIEHEEBEIDTHA 328 ARFy74:Ew L, , RTyv7S5:FHE L, RTv72:E8E
PHASE 3 : COLLABORATIVE MODELING WITH GODOT PHASE 4 : IMPLEMENTATION PHASE 5 : EVALUATION PHASE 2.: DESIGN
Fostering feamwork and creativity through shared 3D design ‘ ‘
M RFYT A ARSI IT 4 TLRR - :
REIBEAOTHNAEE 5 ER e i Yoo
PHASE 4 : INTERACTIVE EXPLORATION ' REL o ATv7°3:3D PR ' REL
Emphasizes active engagement with the designed environment : REVISION | PHASE 3 : MODELING : REVISION

Q 2Ty 7 5: 7 —b, IRYIRY
: REARRL, RESABTETS

PHASE 5 : QUESTIONNAIRE AND REFLECTION
Assess outcomes and refine the design for improvement



K7—02ayv7Iiio2nT
ABOUT THIS WORKSHOP

Q ATy 71 BN L R
"l S AL FEROE &

PHASE 1 : FIELD OBSERVATION AND DOCUMENTATION

First step in understanding the site

iy (BHER)

T4 —ILRKD—5 Ak

Fieldwork sheets

aOvEa—4*
Computers *

* G I—FTEIZ1E, Windows/MacOS, F—h— KETHRfFE
* One per group, Windows / MacOS, keyboards and mouses

2HER

AYUToTF—S 3> (10%)
HEEN. B, B, 8BS
3DETYUS - T4—ILKT—% (16%)
3DETYUHOYIRTTESRIE, FWTOZFEAKRA > +
J14—ILET—% (60%)

B EOHIC 505

T8 & KE (40%)
BUEF1— MY TIL, F—LHIT (60%)
V7 RDBEAMLIRESEA (BE)

B#kE2f (cheat sheet®EE#R)

3IDETUTIKER (12049)
FWTOREZEZFNLT, Ty oTikEk

ER. T4RAvyayr (165)

IXkLf-m%

Tor— bk, RYERY (155)
ANRIETEES

sO—o vy (5%9)

BT LRE

ToRFM405

RDE ** 7 ohr— Ak
Cheat sheet ** Questionnaire sheets

MRV FOMS R
** Quick list of operation commands

Overall Structure

Orientation (10 min)
Self-introductions, objectives, background, overview

3D Modeling & Fieldwork (15 min)

Key observation points during fieldwork

Fieldwork (1 hour)

Recording through photos or notes on paper

Transfer and Break (40 min)

Operation Tutorial, Team Division (1 hour)
Basic software tutorial (video)
distribution of handouts (cheat sheet)

3D Modeling Experience (2 hours)

Applying insights from fieldwork to tackle missions

Presentations & Discussion (15 min)
Points of ingenuity, etc.

Questionnaire & Reflection (15 min)
Content described below

Closing (5 min)

Feedback and closing remarks

Total 5 hours and 40 minutes
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FIELD OBSERVATION AND DOCUMENTATION

Q RFy 71 R L SR
ol 74— FEROE—F

PHASE 1 : FIELD OBSERVATION AND DOCUMENTATION
First step in understanding the site

ISR E
MR REEHER

(R +BRHAR—XR)
AHEEHALL, BEEFRRAE

RAERMOH DT TEIMHEL.
FHOBRTHHZERZETME L ©I VLAE

Location proposal
Kanagawa, Yokohama, Nishi Ward
(on-site + indoor space)
Minato Mirai, Takashima Chuo Park

Located along the King Axis,
which still has potential for development,
and it is a park where urban space can be
easily evaluated from a child’s perspective

BEHEBRELEBMOSNO T I —TBE
SMENTIL—T TR ESE,
BEREZLERZEL TEHOEHHE
2RI B

Group walk with site photography and analysis
Participants explore the site together,
taking photographs and analyzing spatial
characteristics through direct experience.

i AL LR IR
2 5 LM E G




T—RWNIB/INLT T4~

DATA PROCESSING PIPELINE

Q ATy 71 BHMER L R
e 74— REEOE—%

PHASE 1 : FIELD OBSERVATION AND DOCUMENTATION
First step in understanding the site

PLATEAU T—4 %4> >A— k9%
Download PLATEAU open data

Blender TT—4 Z##ittl - EFH 9

Extract and export data with Blender

KDTHOAFvELTO Google v v JHREEE

Google Maps satellite imagery as the floor texture

2

Godot I2T—42 %A i Rk— L9 5

Import data in Godot game engine

N—RETIVEICHRERRELGIDT Y FEEMT S
Adding and editing 3D assefs on the base model
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GOAL-ORIENTED DESIGN DEVELOPMENT

KRi2D H 5 ZEM
ETHSLAUE &
Design a space with
shade from frees

SmERITIY S 3 Ul

J—49 23y TTIEIRNESMENhZEL
DTIYavikTTHA T HHEE

HIEEFE.
—_ o © 5 s Example missions for participants
o RY . E = . . .
@ ATv72: E*m LHEO < T-U-’f Vﬂi'”’ﬁ Since the workshop participants are
S&EITI vy avICEOWTERAT YA 93 junior high school students,
several design tasks will be assigned
PHASE 2 : GOAL-ORIENTED DESIGN DEVELOPMENT in Theg - ° WEL=<%E%
Participants design spaces based on given missions RUFEBRBE L

Install benches that make

Syvarvofl people want to stay

(B RFEKEHEERET D)

1: KIZOHDHIERZETHA &
2 HELECLGARUFEREE &K
3:RLIZRLHEHITFEANEK
4:EV=vy L= EdLEED<{N
5:X—4w FNTEEERMETHA V&L
6: FHMNELHIERZ D

mLSZRLS
Tz AN L

Add features that create a
feeling of coolness

Missions examples
(each willinclude multiple design constraints)

1: Design a space with shade from trees
2: Install benches that make people want to stay
3: Add features that create a feeling of coolness
4: Create a plaza that invites picnics
5: Design a space suitable for a small market
6 : Create a space where children can have fun
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GOAL-ORIENTED DESIGN DEVELOPMENT

Ty ATy 7 2: BEICEILTYL VHIE
TBMEEI v 3 VICEDSWTERET YA VT B

PHASE 2 : GOAL-ORIENTED DESIGN DEVELOPMENT
Participants design spaces based on given missions

A7

ZEIviavIZFEHIZIELE-RTa7
MEEREL, V) T7EEEREHIT

Score
Each mission is assigned score points based on
conditions and participants aim to achieve the
completfion requirements

RKEEDHBZEMETHA 2 &
RLHW E—FT7A4 7 REER, EOREMT Y

cilFoESEd

1. BFORIARICIMA THIZ [RE3ARMU L] BBE
2. KB TEBT) TOELICKREREES

3. 51TEDERAY TRV E S ICERE

A ROBEFEHER

DESIGN A SPACE WITH SHADE FROM TREES
Goal Mitigate the heat island effect and improve summer comfort

Constraints

1. Place af least 3 new frees in addifion to existing ones
2. Create shaded areas near resting spaces

3. Arrange them so as not to obstruct pedestrian routes
4. Consider tree species

205

5=
5=
5=
5=

20 pts

5 pts
5 pts
5 pts
5 pts
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LEVEL OF DETAIL (LOD) D4ExpE, ##ZE DA

FOUR LEVELS OF LEVEL OF DETAIL (LOD), FOUR LEVELS OF DIFFICULTY

257w 7 3:Godotic &L BBEITETY 4
SRR L AR E B LTI A V2B

PHASE 3 : COLLABORATIVE MODELING WITH GODOT
Fostering feamwork and creativity through shared 3D design

“

TOPIC 3 | 3DHMHET LT — X DEZK[3/4] | LODL ~LIZ & 2 RBEDEN
www.mlit.go.jo/plateau/learning/tpc03-3

1En {8

SNERTOBECEREZIRT -HIZ.
3~bBDTIL—TERELET,
BIN—TEHEOTATTH

TOCx) LV ERETIHHSEELET,

Collaboration
To encourage collaboration and discussion
among participants,
groups of three to five students will be formed.
Each group will have the opportunity to develop
its own original ideas and projects.

HIELAN)L

SMEBDFEHPEMALAIILIZE LT,
F% XN 1= LEVEL OF DETAIL(LOD)* I3
CABEDHGEERETETET,
FELPFEERITOT—I 3y TTIE,
LOD1 S K ULOD2IZRRE L E T,

Levels of Difficulty
Depending on the students’ age and level of
expertise, four levels of difficulty based on
defined Levels of Detail (LOD)* can be offered in
the workshop. Workshops for children and
teenagers will be limited to LOD 1 and LOD 2.

*MLIT PLATEAU LOD L ~Jb

s

LOD 1
B+ ESER BET L
Basic Model

_____________________________________

v

LOD 2
+ BIRIZAK
Roof Shape

__________________________________

7—4<ay70EEH
WORKSHOP SCOPE

W ;

LOD 3
+4ME (B

Exterior / Openings

KELAIIL
UNIVERSITY LEVEL

LOD 4
+=N (BIM/CIM)
Interior (BIM/CIM)

BEfL R

PROFESSIONAL LEVEL 31
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7—s<ay 7 0EH
WORKSHOP SCOPE

RIS T

SPATIAL COMPOSITION ik
7ty FOIRE
H AR 2RI

BEGINNER
Assets compilation
Basic spatial
composition

- e e = —

_______________

~
-

Ty b DIE
EELERER

INTERMEDIATE
Assets compilation
Advanced spatial

composition

AT v 7 3:Godoti & BHBET Y S \Jizzziiaiizaiais
SR A A B HIDT P AV FE Fa

PHASE 3 : COLLABORATIVE MODELING WITH GODOT G"*;_"?f‘:%%’;'“)*
Fostering teamwork and creativity through shared 3D design K Bxs
. ynese 7 FIRFYULY
ADVANCED
Grey boxing (Godot),
asset replacement,
texturing

. -

- = =
e e =T

“

—-____________—~
I
S

- ——

DETIVS
(Blender,
3DS Max% &)

EXPERT
3D Modeling
(Blender, 3DS Max,

Sources : RgsDev, Kenney Assets, Rick Lesley or Video game Disintegration, ChuckCG \

[
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IMPLEMENTATION EXAMPLES

257w 7 3:Godotic &L BBEITETY 4
SRR L AR E B LTI A V2B

PHASE 3 : COLLABORATIVE MODELING WITH GODOT
Fostering feamwork and creativity through shared 3D design

“

Source : (Top) Kenney.nl, licence CCO 1.0.

1.7ty FDERK

1. Asset compilation

2. ZERNGHEAILT

2. Spatial composition

o —————

3. Implementation examples

AY

1 (
1 1
N
[

N ————

> ’ 3,385 (4)

L ——

________________________

On-street parking spaces
around Nashville
The University of Tennessee

Agora Maximus,
Tactical Urbanism Project
LAAB Collective + Signature Design Comm.

This content is free to use in personal, educational and commercial projects. Written permission not required.
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WHAT IS AN ASSET ¢

257w 7 3:Godotic &L BBEITETY 4
SRR L AR E B LTI A V2B

PHASE 3 : COLLABORATIVE MODELING WITH GODOT
Fostering feamwork and creativity through shared 3D design

«“

EHONEFTVz7 DI T, BATERLTERICEELRE TS I L H*KD

An asset is a predefined object that you can select, place, and edit freely within a space

-
L

—a
i
1
1
1
1
1
i
1
i

ARtEY 0 BERESy T2 RE P XA
Trees and plants | i\ Playable character Furnitures Primitive shapes

7ty b0l
ASSETS EXAMPLES 34



GODOT ASSET PLACER 1.1.4

IDY—YADTEy FHEICEE - B - iLETE 3,
ERDOF—T YV —RDGodotT PV T T IL v
Free and open-source Godot Engine plugin that lets you easily manage and place assets into your 3D scenes.

Ty FEE BB LER R IRRA—ILT |
: ASSET MANAGEMENT Random Transforms on Placement TEyrEFRBRLZER :
: . . . . E: _:E— \st ; 1
 FEYMERSYST&ROYT s by TE—ReE sl i
' Drag And Drop Assets S: To Toggle Snapping Mode :
: — X,Y,Z: $%558iR ;
CabssavizEeEDB h 5 Grid snapping @ Quick Asset Transforms :
S w73 ' T using Mouse Wheel !
V XT 7 )30(3 : Fﬁﬁ% i 4 |/7”/EI /—67’{}l/§ E: Rotate & R:Scale W: Translate E: Toggle Rotate Mode i
: % Al —G*ﬁzﬁ Active Axis ° Y@ 7 & ) :
PHASE 3 : COLLABORATIVE MODELING  Greus (e colEaions X,Y.Z to Select Axis ,
XXX i Filter by collections 77— ay 7OEHH i
t Search by name WORKSHOP SCOPE )
Z D - 7°EEIE Surface Placement (Q) 70 l/ — y ﬁEE:E - F‘
SLOPES PLACEMENT e — PLACE PLACEMENT MODE
T7EyrDERHARELERICRE RETL—rmikige
Assets Transforms react to slopes and other normals REFEINT )L CTEE A EE
., L Virtual Plane Normals and
Q:JL—BEE—FERE Origin can be Modified using Axis Toggles
W: RETL— % E .
Q: Enable Plane Placement Mode Terra|n3DEE|E§-'E— Rk
W: Translate Virtual Plane TERRAIN3D PLACEMENT MODE 35

Source : Godot Asset Placer, levinzonr
www.godotengine.org/asset-library/asset/4244



7ty b DERE (§)

TYPES OF ASSETS (EXAMPLES)

xRE
Furnitures
® 25973:Godotik B BBBIETY S
HEEE L AISEABOGIDTH A V3T ZES
PHASE 3 : COLLABORATIVE MODELING WITH GODOT elic
Fostering feamwork and creativity through shared 3D design
xE

Primitive shapes

36

Source : Kenney.nl, licence CCO0 1.0.
This content is free to use in personal, educational and commercial projects. Written permission not required.



7Ty PDRE
ASSET PLACEMENT

Assets

Assets

® 257973:Godotic & BHHEETY Y
L L AIBME B H3DT YA V2B

PHASE 3 : COLLABORATIVE MODELING WITH GODOT
Fostering feamwork and creativity through shared 3D design

@ 7ty FEFEDRER (B : nature)

Select asset category (example : nature)

v
@ 7t v FD=ER

Select asset

v

@7ty bDEE

Place asset

v

@ YA XPAHEDRE

Adjust size and angle

v

® FRE (& THhRER )

Confirm (later edit possible)
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ASSET AJUSTEMENT

257w 7 3:Godotic &L BBEITETY 4
HEWEELRAIEEH B L3IDT YA v2H

PHASE 3 : COLLABORATIVE MODELING WITH GODOT
Fostering feamwork and creativity through shared 3D design

“

RERNCHE

-

Before placement adjustment
Size

RERICIHE

(EZ 0]

After placement adjustment
Move

HBERICAR

1L

After placement adjustment
Rotation

RERICHE

K&

After placement adjustment
Size
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EXAMPLES OF COMPLETED MISSIONS

257w 7 3:Godotic &L BBEITETY 4
HEMEXCAIEYAZBLIDT YA v F2F

PHASE 3 : COLLABORATIVE MODELING WITH GODOT
Fostering feamwork and creativity through shared 3D design

«“

Syvavi
REDH 3 =M%
FHAL E &
MISSION 1

Design a space
with shade from trees

Tyvavi
B9y L=K%L3
IRk 20X ()

MISSION 4
Create a plaza
that invites picnics

Tyvav2
HIELT=KBBARVF%
REHY X

MISSION 2
Install benches that make
people want to stay

Ty¥varvsh
hNESh=2—y bHBTES
TEETFAEL
MISSION 5

Design a space suitable
for a small market

Tyvavs
REEDH B ZER %
FHA B &
MISSION 3

Add features that create
a feeling of coolness

Tyvavé
FHIALLBHZER%E
241N
MISSION 6

Create a space where children
can have fun




v 72—k

CHARACTER CONTROL

jﬁ?@ AT T 4: AR5 9T 4 7THER
REABHEA~OZEN LIS % B

PHASE 4 : INTERACTIVE EXPLORATION
Emphasizes active engagement with the designed environment

Ty beBRELE-ZREXF Y772 —
ZE->TEYEND

Run around the space where assets have
been placed using a character

ZNDE—FTR7EY FOERER
MmEE 3T mTHE

In this mode,
assets cannot be placed or edited

FHA ¥ LEZMERARERRT
BELTELL L HER

The purpose is to explore and enjoy the
designed space from a user’s point of view

RLBH
(B4R & HEAKHEAY)

Viewpoint movement
(rotation and zoom)

By
HY Rl HE

Double jump
available




BfU7—oayv7

MOCK WORKSHOP

m ATV T A AVRTT 4 ThER
REABRE~OIGNLE5 L ER

PHASE 4 : INTERACTIVE EXPLORATION
Emphasizes active engagement with the designed environment
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QUESTIONNAIRE AND REFLECTION

A5 v 7 5 5
BRzER L. AERZRFET S

PHASE 5 : EVALUATION
Assess outcomes and refine the design for improvement

Tvo—boEERY T

Sample Questions from the Questionnaire

HROE, ETF T —LADED, TADE
i, TAFIDBEIE, 3DV 7 MEER, #BraEHE
ADEAD, SHOEERDOZEL X, EIRICTE-
1=-2&, ¥-mLi-\Wh, BEE

7= ayv7DERE

RS

(BDETILEFES ZETERIFHLRLTH > 72hH)
BRE

(BHDBWHW-ABRHIBIR TELD)
FERME

BDETI, 72T LT=7)
TIOF7y FOBWRL (EEEEERE?)
BEMH
(FYRILY —LIEWENE?)
FbOKYVEBE7RI5LELTOERE
(BN DEZAZEFZD)
Fb I Y ICEDHELD
2B
(FBbEHDLVADEEN D)
V7 FOEVWRT S
Y7 FPATOZERMEEHD LRI X
Y 7 b DS
V7 FOEAN
77— ay70RE, EE

Future dreams, Inferest in video games

Interest in IT, Confidence in IT skills, Experience with 3D
software, Interest in urban planning, Enjoyment of
today’s experience, Memorable impressions, Would you
like to participate again2, Comprehension

Satisfaction with the workshop
Creativity
(was it easier to express opinions?)
Reproducibility
(were you able to reproduce what you had envisioned?)
Experiential value
(did the 3D models excite you?)
Quantitative improvement in output
(did the number of remarks increase?)
Educational value
(were you able to make good use of digital tools?)
Educational value
(did you learn ways of thinking about community design?)
Usefulness as a community design education program
Did this spark your interest in community building?
Fostering attachment
(did you feel more attached to Minato Mirai?)
Usability of the software
Ease of spatial recognition in the software
Level of detail in the software
Consistency of the software
Impressions and requests regarding the workshop
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CDOFizHARICE FERT S H

HOW THIS EVALUATION WILL BE USED IN RESEARCH

2zl L THPZEOHHZERFICKHT S EHEHDOE1L.
FERAY 7 FrORZFEADBEIE %l L THERDRRICEITS,
WHTHABETRT 7 LE L TOEMERELE,
Assess changes in junior high school students’ awareness of urban space throughout the program,

and evaluate the suitability of the software for this age group, leading to proposals for improvements.
Also, verify the effectiveness of the program as urban design education.

{R &% & KPI

HYPOTHESIS AND KEY PERFORMANCE INDICATORS (KPI)

K7—02ay7TROWIEBRERS -RE - SSUHLAYVARESRL.
FELMITMHERETY— VBV AEZET B,
KV 7 L DBRRZRRT %,

Analyze operation logs, proposals, and reflections obtained from this workshop
fo examine the appropriate form of urban design tools for children.
Propose improvements for the software.

Phase1,2TOGIS, MLIT Plateau, BlenderThD 7 — X #fEh 5
Godot~ DT Hli (BIRE DT LIRELSE)
Evaluate the data preparation process in Phase 1 and 2 (using GIS, MLIT Plateau, Blender)
and the conversion to Godot (checking reproducibility and operability)

Q AT v 7 5 5
’ BRREZHERE L, AELAZTHTET 2

PHASE 5 : EVALUATION
Assess outcomes and refine the design for improvement
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CONCLUSION
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CONCLUSION

BEIT—I avTEDHE

COMPARISON WITH EXISTING WORKSHOPS

R LERHFAZHEASDOE -RBENLGREGRZIRM

Provides a practical design experience combining real and virtual worlds

Ty aUBATRELAGHES, RENGRERRENERS

Cultivates logical problem-solving skills through enjoyable mission formats

FAY 7 FldGodot
Uses Godot as the software
2=y MMIREE

Target participants: Junior high school students

R

REWARDS

GodotldFA—F > V—RGEDTI—93vTT
WRLI-T—2%2BETHLHRIETZS,
RECLREICHRHATES

Since Godot is open-source, participants can continue operating the data edited
during the workshop at home, and explain it to family and friends

F—LTRELEVWENCHRAERZED SHR

Experience of collaborative work through group discussions

HE - HiF9 SRR

ANTICIPATED / EXPECTED OUTCOMES

FWIZX S ZERRTHORFOFRE. RIMOER

Discovery of site-specific issues and strengths
from the perspective of junior high school students through fieldwork

SMEIZEBHIDETY VI RBRTOLKERETH A > OFE

Evaluation of public space design through participants’ 3D modeling experience

SMAEICEHIDETY VT KB THZEMA~DEEFTMD T

Assessment of the spatial impact of participants’ 3D modeling design

PEEDRLER - SREREZEM B E S DOFE O

Evaluation of the cultivation of creative and logical spatial thinking in students

BRMGESHEMIREED AR & XARROF M

Visualization and sharing of spontaneous urban space proposals by participants

DETYI VI VI AT HEAMHMESRRRS > FDOR
Evaluation of usability of the 3D modeling software
and identification of points for improvement

Tob—MERIZCKDBEBIKY, IT,

ERY 7 b~DOBEIDERE D FF

Survey evaluation of students’ interest in community design, IT, and the software used
(based on guestionnaire results).

SROEL I YHEICH L TWSOHH A% 05l

Usefulness of the Workshop for Future Machizukuri Education
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RELATED RESEARCH

FI9EVEYTARBRBLETLARAAMX VT - O2alb—Yay  8NBRTETTFA O Y—ILADIGH

ACCESSIBILITY IN PLACEMAKING SIMULATIONS: TOWARDS PARTICIPATORY URBAN DESIGN TOOLS

W W) N\

Xbox P4 7747 ¥ FO—5—

FHETTF4Tarrao—)L VA A-DEPE: - BRI ET—< L LIS —4
Accessibility features Games about reduced mobility

Adaptive controls
Image : Unaccessible

Image : Microsoft Adaptive controller Image : The Last of Us

BT LA FT—IN=XLDONIE TORWYADE=HDTORILAZSaA=T«1 : TRSIDHEIE
A SPARKLE FOR TACTICAL URBANISM A DIGITAL COMMUNITY FOR A DIGITAL TWIN: ENHANCING CITIZEN PARTICIPATION

References
Silva, P. (2016). Tactical urbanism: Towards an evolutionary cities’ approach? 7,{ LA JLGIS
Short-term / Long-term. Jix B4l U437 | Urban Hiroshima 2030 EYE-LEVEL GIS

oS54 vasa=F 1 DEE
ONLINE COMMUNITY IMPLEMENTATION
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