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Abstract

Biodesign has expanded toward treating biological processes and nature-based materials as both
design resources and methods. In this context, material experiments using bio-derived materials,
waste, and by-products have become increasingly important in design education. This study
aims to identify the constituent elements and relationships of nature-based material-centered
education by examining cases from overseas design universities. Seven major university cases
were analyzed, focusing on commonly shared educational contents as well as distinctive
characteristics of each institution.

The findings show that the educational orientations can be organized into three categories:
ecological-circular orientation, which emphasizes ecological circulation and sustainability;
materiality-experience orientation, which focuses on material properties and sensory experience;
and integrative-expansive orientation, which connects design, science, making, and social value.
The educational contents were derived as four areas: exploration of natural systems,
experimentation with bio-based materials, cultivation and observation of living materials, and
material transformation of waste and by-products. In terms of educational practice, material
inquiry based on direct observation and experimentation appeared together with contextual
inquiry, which examines material origins, formation processes, disposal and circulation, and
ecological relationships. Material experience and formative transformation were identified as
common axes that connect these educational contents to design ideation. By deriving these key
elements and organizing them into an educational structure in which material inquiry,
contextual understanding, and formative transformation are interrelated, this study provides a
foundational perspective for specifying nature-based materials as educational content in
domestic design education.
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(2026.05.11.), naturelab.risd.edu
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Makerspace, (2026.05.11.),
biomaker.risd.edu/makerspace/index.html
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20) Rhode Island School of Design, Biodesign
Makerspace, (2026.05.11.), https://biomaker.risd.edu
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2021-2023; , Aalto University, 2024, pp.4-7,
chemarts.aalto.fi/wp—content/uploads/2024/10/CHE
MARTS-2021-23web.pdf

22) Tarja—Kaarina Laamanen, Pirjo Kéaéridinen,
“Exploring Bio—Based Materials in an
Interdisciplinary Learning Environment: Outlining
the Design Inquiry Cycle”, DRS2022: Bilbao, 2022,
doi.org/10.21606/drs.2022.546.

23) Aalto University CHEMARTS, About teaching and
learning, (2026.05.11.),
chemarts.aalto.fi/index.php/about—teaching—and-lear
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24) Julia Lohmann, (2026.05.13.),
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25) TU Delft, Biodesign, (2026.05.13.),
www.tudelft.nl/io/studeren/ide-master—classes/previo
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n

26) Elvin Karana, Bahar Barati, Valentina Rognoli,
Anouk Zeeuw van der Laan, “Material Driven
Design (MDD): A Method to Design for Material
Experiences”,International Journal of Design, Vol.9,
No.2, 2015, pp.35-54.
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27) Elvin Karana, Bahar Barati, Flisa Giaccardi,
“Living Artefacts: Conceptualizing Livingness as a
Material Quality in Everyday Artefacts”,
International Journal of Design, Vol.14, No.3,
2020, pp.37-53.

28) Elvin Karana, Davine Blauwhoff, Erik—Jan Hultink,
Serena Camere, “When the Material Grows: A
Case Study on Designing (with) Mycelium—based
Materials”, International Journal of Design, Vol.12,
No.2, 2018, pp.119-136,

29) TU Delft Delta, Biodesign Lab: making new things
from living materials, (2026.06.16.),
delta.tudelft.nl/en/article/biodesign-lab-making—new
—things-living—materials

30) Design Academy Eindhoven, Studio Better Matter,
(2026.05.11.),

www.designacademy.nl/page/9207/studio—better—mat
ter
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7) Royal College of Art
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32) Politecnico di Milano Department of Design, B.lab,
(2026.05.11.),
dipartimentodesign.polimi.it/en/research—groups/blab.

33) Politecnico di Milano, DIY—-Materials,
(2026.05.11.),
dipartimentodesign. polimi.it/it/magazine/diy—material
s

34) Royal College of Art, Centre for Materials Science
& Culture, (2026.05.08.),
www.rca.ac.uk/research—innovation/research—centres
/centre—materials—science—culture/
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