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(Institute of Health Equity, 2024)
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How can we learn fro
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Three gaps

?F

1. N atu re. subjects are frequently taught in

silos, disconnected from the interdisciplinary
problems of real world climatic challenges.

2. H UMan: students lack empowering

pathways to develop and test tangible solutions,

often leading to apathy, anxiety, and disengagement.

3. E nVi ron ment: School grounds are

often seen as static spaces, not as active sites for
experimentation.

natqrgl to enhance climate equity?
25 LMEERIZ AT -

Three objectives

1.

To supports schools in operationalizing applied STEM
education with a flagship, cross-curricular project, integrate:
Biology (ecosystems, microorganisms),
Design & Technology (CAD, digital fabrication), and
e Geography (urban environment, sustainability).

RNV E R GO EERYeliproject-based learning (PBL)

pedagogies in nurturing a next generation of leaders through

ESG in STEM[«8gg[e]s|E=T8
Blelle[slaijAvolatile spaces in school campus / district |igFls

are increasingly affected by rising temperatures, and might
undermine youth’s time to play, exercise, and socialise.

www.provides-ism.com/computational-biophilia Computational Biophilia: A Bioremediation System for Soil Recovery Bi-City Biennale of Urbanism/Architecture 2025



Seeds

Vascular System

— Inflatable

Anemochory: seeds have thin, wing-like appendages that
cause them to spin like a helicopter as they fall, slowing their

R . L D Samaras b
descent and allowing the wind to carry them farther. A classic X
example is the maple tree's "helicopter seeds" (samaras).
Zoochory: seeds have developed hooks, barbs, or sticky
coatings that attach to the fur, feathers, or skin of passin
A g A s s p g ——» Burdock Seeds
animals. Burdock seeds, for example, inspired the invention
of Velcro.
Environmental/ Conditional

S activation em
Hydrochory: Plants that grow near water bodies produce U
buoyant seeds that can float for long distances. The seed is

— NN

K . . . Mangrove

waterproof and contains air pockets that allow it to travel in ———» 3
3 ; Seeds

ocean currents and establish itself on a new shoreline. Such
as mangrove trees,
Autochory:
Explosive ejection: Some plants, like gorse and witch hazel,
build up tension in their fruit pods as they dry out. When the Mangrove

v

tension is released, the pod bursts open and flings the seeds Seeds
away from the parent plant with force.

Mycelium Lsystem/ Shortest Path

Vascular system in plants is an elaborate network that
transports water, minerals, and sugars throughout the plant.

Cellular

Xylem/ Phloem
Tissue

———»uses internal pressure from gases or fluids to change an Floating Elements

organism’s size, shape, or behavior.

\+
»> Kelp
Inflatable system in nature is a biological mechanism that /

Bladderwort
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Innovation:

The Urban Living Lab Approach

We hope to prototype a future where ! :
STEM education is not an abstract exercise but a —
participatory rehearsal
for ecological recovery.

This project seeds a new paradigm for the classroom as a living lab,
transforming school grounds into fertile ground to explore a fundamental
synthesis: between

nature’s intelligence and human creativity.

—“The Living Curriculum.”
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Made BY microbes, FOR microbes.

We will design a structure optimise the
benefit for soil recovery with
polyhydroxyalkanoates (PHA):

e Biodegradabile: o
PHA is truly biodegradable in soil,
freshwater, and marine
environments.

e Biocompatibile:
It is non-toxic and produced naturally
by microbes, making it safe for the
soil ecosystem.

e Tunable Properties:
The rate of its degradation can be
engineered to match the timeline
needed for remediation.

MedPHA
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Timeline

RESEARCH & BIOLOGIZE

[eIT:1T 5 Context mapping & Bio research

DESIGN & GENERATE
Interim review
ITERATE

FABRICATE & PROTOTYPE

. Interim review . Interim review

[ITY 3D printing, performance testing
P Final Review PPT

JUN JUL _______AUG |
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GOAL 1.
Understand
flooding as a
land/water
interface
design problem

Goals for
each
stage

GOAL 2.
Biomimicry =
learn from
nature

GOAL 4.
Co-designing
modules with citizens
using biomimicry

principles to embed
contextual intelligence

GOAL 6.
3D print
modules using

biodegradable

material for
sustainable production

GOALS3. |
Design =%
nature-based %
solution

GOALS5.
Adaptive
modaularity using the
voxelised
approach, optimise
design using Al and
contextual data

GOAL7.
Participatory

construction with all
stakeholders

www.provides-ism.com
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Kwun Hang turned into a vast expanse of water after the rain.
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Context Analysis 2 a

Sai Sho . . - Lo
coostal k

~Pre vious
~/Outcome RE_ROIOT
Example Contextual Intelligence:

Biomimicry, Al and the Land-Water Interface

R RE_ROOT

Contextual Intelligence:
Biomimicry, Al and the Land-Water Interface

ine Suriad, Hellis Hul, Wer

Agzamer, Carlos River

hang

Research Question:

How can mycelium d scaffolding systems

engineered morphol e used to guide ment, serve
os o biodegrada infrastructure that slow d filters
stormwater runoff, and enhance ecologica , and enhanee ceolegical continuty in Sai Sha?

Biomimicry Inspiration - Myeelium as a binding agent
“Living systems thinking" approach n Sketches

How can we as humans leverage non-human organisms 2 s BES
1o collaborate within a design and fabrication process?

Fungi binds to soil
waste to create
structure

Increase
Biodegradability

durational, unprodictable medium.

Design Process & lteration

MEC

RE:ROUTE R RE:ROUTE

INFORCE ez & INFORCE
GROW :

n and hydrol

ding rather than




Idea Example Interlay artificial and

natural structure to
reinforce steep hills while
promoting vegetation
growth.

Rooting structure
guided by
biodegradable material
to help relieve soil
erosion.

Flood resilient
structure that helps
ocean creature to
rehabitat the area (e.g.
oyster that can help
clean water).
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Takeaways 4 Students

3 Tangible

-> Portfolio for university application.

=> Prototype with 3D print and biodegradable material.
=> EXxhibition to showcase outcome.

3 Intangible

-> Skills integration: TECH, STEM, soft skills + design thinking.

-> Competition experience: chance to win a STEM+Design award!

=> Network from our Star Speakers and licensed professionals to
diversify career insight.
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Prof. Leung Wing Mo

Prof. Leung Wing Mo is the Former Assistant
Director of the Hong Kong Observatory;
Adjunct professor at the Physics Department
of CUHK; and the Chairman of the
Guangdong Nuclear Safety Consultative
Committee. Prof. Leung is the first
professional meteorologist in Hong Kong to
host TV weather programmes, including the

Previous Mentors & Judges

STAR GUEST MENTORS

Prof. Wong Kam Sing

KS was the Secretary for the Environment of
Hong Kong SAR Government in “12-22. During
his ten-year tenure as the “environment
minister”, KS initiated various sustainability
policy blueprints, leading HK towards carbon
neutrality before 2050. In 2024, KS published
the book Hong Kong Stories in the Journey
towards Carbon Neutrality. KS has

Dr Wendy LEE Woon Ming

Dr Wendy Lee brings extensive management
expertise and a proven track record in the
development and application of cross-
regional innovative technologies, promoting
digital education, nurturing talent, and
improving technology accessibility.
Committed to fostering the integration of
technology with industry, Dr Lee is the

www.provides-ism.com
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Real World
Impact

e 3years

150+ citizens

» 15+ prototypes
» 21 partnerships

www.provides-ism.com

Community Pilots

Urban Living Lab with Al

I BGCA Partnership

2025

Metaverse Co-creation

I HKFYG Partnership

2022-present

Citizen Scientist Program
HK-SZ UABB Partnership
2022 & 2025

Professional Upskill

Architect Al Upskilling

I HKIA Partnership

2025

Al-enhanced learning

B cuHkMedicine

2023

Workshop & Certification
Soft Culture Partnership
2023-present

Auto Production

Community Micro-factory
Design Trust Partnership
2024

Urban Mining 2.0
Global Science Summit,
Berlin 2025

Biodegradable Design
MedPHA Partnership
2025-2026




Data &
Validation

Engagement and
motivation increased
by 34-40%.

+ Intergenerational cooperation and co-creation in
public space design assisted by Virtual Reality (VR)
environments. Journal: Architectural Intelligence.
Publisher: Springer Nature. Provides Ng, Shutong Zhu,
Yuechun Li, and Jeroen van Ameijde. (2024).
https://doi.org/10.1007/s44223-024-00080-1

+ Digitally-Gamified Co-Creation: Enhancing
Community Engagement in Urban Design through a
Participant-centric Framework, Journal: Design
Science. Publisher: Cambridge University Press.
Provides Ng, Shutong Zhu, Yuechun Li, and Jeroen van
Ameijde. (2024). https://doi.org/10.1017/ds}.2024.17

+ Challenges and Opportunities of Using Metaverse
Tools for Participatory Architectural Design Processes.
Journal: Virtual Worlds (Vol. 3, No. 3, pp. 283-302).
Publisher: MDPI. Ng, P, Eloy, S., Raposo, M., Gonzélez,
A.F., daSilva, N. P, Figueiredo, M., & Zuberi, H. (2024,
July). https://doi.org/10.3390/virtualworlds3030015

+ Digital common(s): the role of digital gamification in
participatory design for the planning of high-density
housing estates. Journal: Frontiers in Virtual Reality.
Publisher: Frontiersin. Provides Ng, Yuechun Li,
Shutong Zhu, Bingge Xu and Jeroen van Ameijde.
(2023). https://doi.org/10.3389/frvir.2022.1062336
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Intergenerational cooperation and co-creation
in public space design assisted by Virtual
Reality (VR) environments

Research article | Open access | Published: 03 Janua
Volume 4, article number1,(2025) Cite this article

@ You have full access to this open access article

Download PDF &

Architectural Intelligence

Architectural
Intelligence

Aims and scope >

Submit manuscript >

Provides Ng 89, Shutong Zhu, ... Jeroen van Ameijde v Show authors

5) 2035 Accesses DI Citation Explore all metrics >
Abstract

The world's ageing population presents both challenges and new opportunities for urban
design, particularly in high-density cities like Hong Kong. This study investigates
intergenerational cooperation in the co-design of urban public spaces, assisted by Virtual
Reality (VR) environments. Through a series of workshops inviting youth, university
students, middle-aged adults, and older residents to work in small teams, we documented
their interactive behaviours and observed how the involvement of different age groups may
influence the cooperative process and design outcomes, especially when VR tools were
involved. Our findings shed light on several key aspects. First, how work engagement levels
differ based on highly-, moderately-, and non- intergenerational groups. Second, observable
patterns of common task-role distribution between age groups within a self-organised
collaborative process. Thirdly, the various types of social participation, from cooperative,
associative to solitary, emerged as a consequence of such interactions. Finally, from the co-
created public space designs, any transformational and transactional values that arise were
discussed. The study contributes to ways in facilitating more age-friendly approaches in
urban design, especially in face of digital transition, and highlights the importance of
intergenerational cooperation in design processes so as to create more inclusive

environments.


https://doi.org/10.1007/s44223-024-00080-1
https://doi.org/10.1017/dsj.2024.17
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Finalist at the Global Science  Invited to exhibit at the HKSTP
KNOWLEDG Shiasithleldvin

Summit (Falling Walls Inno Carnival and the
Foundation) Gerontech Summit
“Ultimately, we are not just serving a user group; we are building our own future.
We will be the leaders of tomorrow. This is not a passion we have; it's our
responsibility. We hope you can join us to create this future where we would
happily live greener, together.”
Champion of the SZ-HK Second runner-up at 9th
COMMUNI Chinese University Joint Hong Kong Uni Innovation
Research Forum and Entrepreneurship .
) Competition e SpeCIal Thanks
We are very grateful to the support provided by all of our funders, sponsors, and
partners. Most importantly, we thank all our participants, without whom, this project
would not have been possible.
_ Hong Kong Teaching and Learning Innovation Expo Silver .
INTERNATIONAL Award for Education Technology Innovation ‘g TSH% g—%?sl &R§|§QF|E2$%E%
Connect & Collab!
@%‘%4’1_%&‘5&?% BRGIAS | FAR
) CUb Livary CUHK | S

Invited exhibitor of the Hon Received news coverage from

§Kong Institute ofArchitects' I~ Hong Kong East Week
{roving exhibitionime ~—= 4 Magazine

MedPHAZER
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