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SCHEDULE

• Who we are
• Introduction and state of the art
• Research question
• Methodology
• Results
• Discussion
• Questions



INTRODUCTION  
AND
STATE OF THE ART



DESIGN EDUCATION

INDUSTRIAL ENGINEERING
INDUSTRIAL DESIGN



LEARN BY DOING

INDUSTRIAL ENGINEERING
INDUSTRIAL DESIGN



CIRCULARITY IN 
DESIGN EDUCATION



CIRCULAR COMPETENCIES
IN DESIGN EDUCATION

Figure: Sumter, D., de Koning, J., Bakker, C., & Balkenende, R. (2021). Key competencies for design in a circular economy: Exploring 
gaps in design knowledge and skills for a circular economy. Sustainability (Switzerland), 13(2), 1–15. https://doi.org/10.3390/su13020776





LEARN BY DOING

INDUSTRIAL ENGINEERING
INDUSTRIAL DESIGN

LEARN CIRCULAR COMPETENCES 
BY APPLYING THEM IN THE 
PROTOTYPING PROCESS







IMPLEMENTING DIY BIO-BASED 
CIRCULAR MATERIALS IN 
PROTOTYPING PHASE



INSTALLING A BIO-MAKER SPACE 
IN THE ATELIER



RESEARCH QUESTION



COURSE CYBERNETICS
3th year industrial engineering industrial design 
students

COMPLEXITY
SYSTEM THINKING 
SYSTEM DESIGN



CYBERNETICA

Figure: Sumter, D., de Koning, J., Bakker, C., & Balkenende, R. (2021). Key competencies for design in a circular economy: Exploring 
gaps in design knowledge and skills for a circular economy. Sustainability (Switzerland), 13(2), 1–15. https://doi.org/10.3390/su13020776



SYSTEM ARCHETYPES

Braun, W. (2002). The system archetypes. System, 1–26. 
http://www.myewb.ca/site_media/static/attachments/group_topics_grouptopic/86984/systemarchetypes.pdf.pdf

• Limits to Growth (aka Limits to Success)
• Shifting the Burden
• Eroding Goals
• Escalation
• Success to the Successful
• Tragedy of the Commons
• Fixes that Fail
• Growth and Underinvestment
• Accidental Adversaries
• Attractiveness Principle



NOTICED:
TEAMS COLLABORATED



Figure: Sumter, D., de Koning, J., Bakker, C., & Balkenende, R. (2021). Key competencies for design in a circular economy: Exploring 
gaps in design knowledge and skills for a circular economy. Sustainability (Switzerland), 13(2), 1–15. https://doi.org/10.3390/su13020776

NOTICED:
TEAMS COLLABORATED



WHAT IS THE LINK

Figure: Sumter, D., de Koning, J., Bakker, C., & Balkenende, R. (2021). Key competencies for design in a circular economy: Exploring 
gaps in design knowledge and skills for a circular economy. Sustainability (Switzerland), 13(2), 1–15. https://doi.org/10.3390/su13020776



What is the relation between 
the use of system thinking (archetypes)

and 
the students attitude towards collaborations

happening within the project?



METHODOLOGY



COURSE CYBERNETICS
3th year industrial engineering industrial design 
students



MATERIAL DRIVEN CHALLENGES
AND OVERARCHING CHALLENGES



MATERIAL DRIVEN
CHALLENGE



OVERARCHING
CHALLENGE



MENTIONING OTHER
TEAMS 

MENTIONING
STAKEHOLDERS



STUDY THE ARCHETYPES 
OF THE STUDENT TEAMS



RESULTS



INTERCLASS
COLLABORATIONS



OUTSIDE CLASS 
COLLABORATIONS



TEAM 1
MYCELIUM 
MATERIAL

Team 
Numbe

r
Subject of the team Category challenge

Number of stakehold
er categories 

mentioned (out of 6)

Total weekly highlights 
mentioning a 

stakeholder (out of 33)

1 Mycelium based materials Material-driven 3 4

INTERCLASS
COLLABORATION

MENTIONING OF 
STAKEHOLDERS



describe the technical parameters (growth, 
process, available space) of the mycelium.

TEAM 1
MYCELIUM 
MATERIAL



TEAM 13
BRIDGING INDUSTRY 
AND ACADEMIA

Team 
Numbe

r
Subject of the team Category challenge

Number of stakehold
er categories 

mentioned (out of 6)

Total weekly highlights 
mentioning a 

stakeholder (out of 33)

INTERCLASS
COLLABORATION

MENTIONING OF 
STAKEHOLDERS

13 Bridging academia and 
industry Overarching 4 9



TEAM 13 describe how the interaction between the 
teams can be higher by using the Instagram 
page



DISCUSSION



GRAPH
VISUALISATION
NETWORK MAP

NEXT: 
USE IN COMPANY 
CONTEXT



WE CAN ONLY TELL
WHAT WE DID IN 
THIS CASE

NEXT: 
RESEARCH 
NEEDED

WHAT FACTORS
FAVOUR 
COLLABORATION

PROJECT BASED
WORK

DIFFERENT 
CHALLENGES WITH
A CONNECTED GOAL 
BEHIND

SYSTEM THINKING 
THEORY AND USE
OF ARCHETYPES



QUESTIONS



I invite particularly feedback on:
THEORETICAL GROUNDING
RESEARCH DESIGN
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