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Awareness:

basic knowledge of
facts, concepts and
orders of magnitude

Embrace 
different views: 
values, opinions 
and stakeholder 
perspectives

Systems  
thinking: 
complexity, 
resilience, 

feedback-loops

Key competences for sustainable development



One goal with sustainability education may be to train students 
to lead change in the profession in which they are educated –

to become change agents

Key competences for sustainable development



Flipped classroom and active learning

Flipped Classroom:

• A teaching method and a type of so-called ‘blended
learning’, with a focus on student engagement and often
also on active learning

• Moves some learning activities from the classroom to 
preparatory homework, and others from homework to 
the classroom

• For example, students may watch online lectures, 
collaborate and discuss online or conduct research at 
home and then participate in classroom activities under 
the guidance of a mentor



Flipped classroom and active learning

Flipped Classroom:

• Instead of conventional lectures, a more learning-centred
model is used

• The classroom is used to explore the subject more deeply 
and create meaningful learning activities while students 
are introduced to new content outside the classroom

• ‘Content delivery’ can take various forms: video lessons 
are often used to deliver content; online collaborations or 
discussions, and book/article readings may also be used

• Class activities may include: laboratory experiments, 
debate or negotiation, games and role-plays, discussions 
about current events, peer review, project-based learning 
and skills development or concept exercise



Flipped classroom and active learning

Active learning:

• A learning method where students are active and build
their own experiences during the learning process

• Students participate in active learning when they do 
something besides passive listening

• Each student's active participation is a necessary aspect of 
active learning

• In active learning, students must DO things and at the same 
time reflect on the work done and the purpose behind it

• There is a large body of research that supports that active 
learning promotes higher achievement and deeper learning



Games in Sustainability Education





Learning 
package 1

Learning 
package 2

Learning 
package 3

Administered via web platform (integrated in LMS)

Assessment: homework assignments and exam



Follow-up
Homework assignment
• Deeper analysis of a 

specific element from 
the game

• Connect element from
the game to course or
subject

• Individual or group 
assignment

• Including a literature 
review (references), 
arguments & reflection

Case assignments
• Specific case connecting 

the game to specific 
subject

• Exemplifying; connects 
experience to real world 
challenges

• Written assignment or as 
bridge to follow-up 
seminar

Preparatory work
Literature readings

Online lectures

Preparatory assignments

Game seminar (one or several lectures)
Introduction:
• Short lecture
• Discussions around homework
• Group discussion

Game session:

Debriefing:
• Spontaneous reactions (fun, instructive & 

difficult)
• Students’ experience
• Teacher moderated discussion

Sustainability learning package
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Debriefing:
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• Students’ experience
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Sustainability learning package

3 h
Be active

5 h
Bring

5 h
• SpecifSicucbasme ictonnecting  

the game to specific 
subject

• Exemplifying; connects 
experience to real world
challenges

• Written assignment or as 
bridge to follow-up 
seminar



Snowflake Education Toolkit
✓ Ready-to use learning packages – each based on a game



Snowflake Education Toolkit
✓ Each learning package: online lectures, assignments, etc.



Snowflake Education Toolkit
✓ Results are accumulated along the way and summarized



Snowflake Education Toolkit



Values thinking

Dilemma (3-6 players):
✓ Introduction to sustainability

✓ The game includes fact-based 

quiz-like questions, and…

✓ Discussion-oriented sustainability 

dilemmas



Values thinking

Dilemma (3-6 players):
✓ Introduction to sustainability

✓ The game includes fact-based 

quiz-like questions, and…

✓ Discussion-oriented sustainability 

dilemmas

In the associated online material:
✓ Learning package around values, 

opinions and conflicting goals

✓ Learning package around 

constructive debate and polarities



Exercise: Play Dilemma

Groups of about 3-5 players

1. I’ll go through the rules shortly

2. You’ll have the opportunity to try out
the game for ~20 minutes

3. As you play, make sure to go through a 
few step-by-step cards; discuss them 
also from an educator’s perspective

4. Try out at least one discussion from the
dilemma cards, go through a few more
and discuss the game from an
educator’s perspective

Start with the green cards – and after ~10 minutes, go to the yellow cards



Exercise: Play Dilemma



Exercise: Play Dilemma
GAME RULES (short version):
• When it is your turn: the player

next in turn will read one step-
by-step card to you and if you can 
answer the question correctly 
you will move your piece 3 steps

• If your answer is incorrect, you 
get one (2 steps) or two (1 step) 
clues

• When you enter a dilemma area 
you will be the moderator of a 
debate between the player next 
in turn (position 1) and the player 
after your turn (position 2)

• The one that gets into the centre 
first WINS!☺

• Note: read cards by moving them

• Note: move away the card that
you are reading



Zoom breakout rooms: note your room number and 
access the correct Dilemma board 
be prepared to reflect on…When you get back:

Groups of about 3-5 players

1. I’ll go through the rules shortly

2. You’ll have the opportunity to try out
the game for ~20 minutes

3. As you play, make sure to go through a 
few step-by-step cards; discuss them 
also from an educator’s perspective

4. Try out at least one discussion from the
dilemma cards, go through a few more
and discuss the game from an
educator’s perspective

Start with the green cards – and after ~10 minutes, go to the yellow cards



Dilemma in the classroom

The typical Dilemma seminar:
1. Encouraging introduction/exercise [45 min]
2. Dilemma game [90 min]
3. Debriefing [30 min]

…but we have seen educators use it in many different
ways, for example:

• 45 min lecture, embedded in a series of lectures
• Centrepiece for a theme day about sustainability
• Lend-home games for students, discussions in class



The debriefing

• Start by asking students: “what did you think about this exercise?”

• Generally, they answer three things:
1. “It was FUN!”

2. “And we LEARNED stuff!”

3. (after a short paus, with wrinkled foreheads) “and it was actually DIFFICULT!”

• When appropriate, let the discussion follow with what students 
spontaneously reflect on

• But you can also ask specifically:
▪ “What did you think about the green cards (step-by-step)?”

▪ “What did you think about the yellow cards (dilemma)?”

• Select a few cards on beforehand, that you have chosen for discussion
(you can put them on slides)

• The debriefing should cover what you have on your checklist, for example:
▪ There is no right or wrong answer to these dilemmas, but many different opinions

▪ Debates can be really constructive, when debaters are respectful and honest

▪ Make sure students understand the importance of learning basic facts



Teaching Sustainability using Games

AGENDA

• Games & key 
competences

• Pedagogical  
motivation

• Games in ESD

• Practical trial

• Range of games

• How to start?



Systems thinking

FishBanks (4-40 players):
✓ Introduction to system dynamics, 

ecosystem services, the tragedy of 

the commons, (renewable) 

resource economy and decision 

making with limited access to 

information



Systems thinking

FishBanks (4-40 players):
✓ Introduction to system dynamics, 

ecosystem services, the tragedy of 

the commons, (renewable) 

resource economy and decision 

making with limited access to 

information

In the associated online material:
✓ Learning package around systems 

thinking

✓ Introduction to concepts such as 

feedback-loops, resilience, tipping 

points etc.



Climate change

Clime Out (3-6 players):
✓ Introduction to Earth’s climate and 

climate change

✓ The game includes fact-based

quiz-like questions, …

✓ … interactive puzzles, and…

✓ … glossary literacy duels



Climate change

Clime Out (3-6 players):
✓ Introduction to Earth’s climate and

climate change

✓ The game includes fact-based

quiz-like questions, …

✓ … interactive puzzles, and…
✓ … glossary literacy duels

In the associated online material:
✓ Learning package around basic

climate knowledge

✓ Introduction to concepts such as

energy balance, the greenhouse

effect, global warming etc.



Critical materials, material flows 

and life cycle thinking

In the Loop (3-6 players or

3-6 teams of 2):
✓ Introduction to critical materials, 

material flows & circular economy

✓ Strategy type game

✓ Each team takes on the role of a 

production company, trying to find 

the resources for their products



In the Loop (3-6 players or

3-6 teams of 2):
✓ Introduction to critical materials, 

material flows & circular economy

✓ Strategy type game

✓ Each team takes on the role of a 

production company, trying to find 

the resources for their products

In the associated online material:
✓ Material flows and criticality

✓ Subtask around product life-cycles

✓ Subtask around circular business 

models

Critical materials, material flows 

and life cycle thinking





Teaching Sustainability using Games

AGENDA

• Games & key 
competences

• Pedagogical  
motivation

• Games in ESD

• Practical trial

• Range of games

• How to start?


