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Introduction 
 
 
ThreeC is a project funded by the new ERASMUS+ Programme that supports the development of 
entrepreneurial competencies amongst young people in Europe. ThreeC focuses on entrepreneurial 
competencies for a circular economy. From spring 2015 onwards it provides an innovative teacher 
training for European teachers and educational staff, with appropriate teaching and assessment 
strategies for educational projects and internships. 
 
The circular economy is a sustainability-concept that is embraced by an increasing number of decision 
makers and companies, like Mud Jeans or Interface, but also multinationals like Philips or Unilever. 
The main idea is, to ensure the re-usage of resources, in a way that products are made to be made 
again. The circular economy reacts on the most urgent questions of mankind, like depletion of 
resources, pollution, inequalities and climate change. 
A society that represents a circular economy, requires other knowledge, skills and attitudes, compared 
to our current society. The circular economy is an integrated and innovative management approach, 
where for instance systems thinking and inclusivity are more important, besides regular 
entrepreneurial competencies. ThreeC will support European teachers with an innovative didactical 
concept, based on a competence oriented learning and validation approach to create and foster those 
competencies amongst their students. 
 
The topics, described in this document, are based on desk research. First, we studied 
entrepreneurship and entrepreneurial education. Then we collected ideas from literature about 
sustainable development and education for sustainable development. Finally we compared this 
information with a study about education for a circular economy. These three kinds or resources were 
combined in a list with entrepreneurial learning-topics for a circular economy. 
 
Following this list with circular economy learning-topis, didactical concepts, models and strategies are 
collected, described and combined. This resulted in a didactical model with nine steps to develop 
circular economy competencies and related strategies. 
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Summary 
 
 
Assume nothing, question everything. 
 
Chapter 1 
The basic principle of a circular economy is, that products are designed to be re-used, so waste 
doesn’t exist. 
 
A lot of subjects can be used as context for education for a circular economy, as long as they have a 
link with closed (natural or technological) loops systems: 

 Oil / gas / energy and transport related subjects 

 Food related subjects 

 Water related subjects 

 Biodiversity / nature / forestry related subjects 
 
Chapter 2 
Entrepreneurial learning-topics for a circular economy can be considered as: 
1. Systems thinking: The learner is able to schematize causes and consequences to an identified 

economic, environmental or social issue, using different dimensions and levels of analysis. 
2. Beliefs: The learner can formulate his own opinion towards moral dilemmas within the context of 

a circular economy, based on different perspectives of others. 
3. Innovative: The learner is able to deal with uncertainty. 
4. Commitment: The learner shows commitment to make a circular economy happen. 
5. Inclusivity: The learner takes others into account for those and his own benefit. 
6. Proactive: The learner is proactively seeking goals to improve quality of life. 
7. Problem-solving: The learner choses solutions in a responsible and creative way. 
8. Communicative: The learner explains choices with relevant arguments. 
9. Change: The learner takes responsible actions in uncertain environments. 
10. Action: The learner acts independently on own initiative, cooperating with others, based on 

strategic planning. 
 
Chapter 3 
A nine-steps didactical model to develop circular economy competencies. These nine steps can be 
considered as a sequence for educational projects that will be developed and conducted during the 
ThreeC project. If every educational project involves these nine steps, we can ensure a similar 
teaching (and learning) process. These steps can be applied to classroom settings and internship 
procedures. 

 Attention = feel familiar or wonder. 

 Understand = define the problem, a question. 

 Relate = feel interconnected, show empathy.  

 Analyse = relate, schematise, change level of analysis, dimensions. 

 Value = change perspectives. 

 Solve = choose a solution. 

 Plan = make a strategic plan. 

 Act = do. 

 Reflect = evaluate your actions. 
 
Didactical requirements (design criteria): 

 choose a context of specific subject matter, using real-life problems; 

 engage learners; 

 work in an interactive way; 

 work collaboratively through participatory decision-making; 

 encourage participation in amusing, enjoyable and motivating ways; 

 use creative and effective experiential investigation; 

 encourage the use of complexity theories and an ecosystem approach; 

 allow processes that brings new things into being, and allows participants to do the same; 

 use reflective writings; 
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 encourage creating better alternatives for decision problems, identifying decision opportunities 
more appealing than the decision problems that confront you. 

 
Didactical (teaching) strategies: 

 Focused discussion 

 Student-led seminars 

 Problem-based learning 

 Role play 

 Fishbowling 

 The creative-controversy-model  

 The method of ‘academic controversy’ in 
cooperative groups 

 Subjectification 

 Multiple intelligence 

 Diary writing 

 Staged incident 

 Storytelling approach / design 

 Values quadrant 

 Puzzle 

 Simulations / serious games 

 Carousel discussion 

 Alter-ego method 

 Value-clarifying discussion 

 Ranking 

 Choosing (or/or-choise) 

 Opinion line 
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1. Education for a circular economy 
 
 
As you’ll notice, chapter 2 and 3 are quite theoretical and abstract. It’s important to consider that 
everything that’s written in this document, has to be put in the context of a circular economy. What is a 
circular economy and about which kind of subjects does one teach while speaking of ‘education for a 
circular economy’? That’s what this chapter is about. 
 
1.1 What is a circular economy? 
The basic principle of a circular economy is, that products are designed to be re-used, so waste 
doesn’t exist (see figure a). “Using the ‘Nature as teacher’ framework of thinking, industrial products 
and systems are designed and developed to mimic Nature. They are driven mainly by renewable 
energy sources and mimic the closed loops of natural ecosystems. Industrial products are designed in 
what is called a ‘cradle to cradle’ process. What end products cannot be composted (e.g. metals) go 
back to industry in a closed loop - as a valuable, easy to manage ‘nutrient’.” (Webster and Johnson, 
2008; pp. 16). 
 
This appears to be easy, but it requires entrepreneurs with a holistic approach towards the production 
chain (which is an old-fashioned term, it should be ‘the production cycle’ in a circular economy). And 
because there are different opinions when it comes to holistic approaches, a circular economy 
entrepreneur should also be able to value different opinions, in order to make right decisions. 
 
A circular economy is not only the responsibility for entrepreneurs (producers), although they do have 
a key-role in this. Consumers also need to make a mind shift from ‘having things’ to ‘using things’. 
Consumers can’t be responsible for re-using goods, because they’re usually not able to make 
something new out of it. That’s why goods should go back to the entrepreneurs, so they can relocate 
the used resources. These goods will come back automatically to entrepreneurs, when they are the 
owner, instead of the consumers (www.ellenmacarthurfoundation.org). 
 
Based on this description, education for a circular economy can be both for (future) entrepreneurs and 
consumers. 
 
Figure a) Overview of a circular economy 

 
Derived from: Webster and Johnson (2008) 
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1.2 What kind of subjects? 
A lot of subjects can be used as context for education for a circular economy, as long as they have a 
link with closed (natural or technological) loops systems (Webster and Johnson, 2008). Figure b gives 
an overview of natural cycles on our planet. These natural cycles (closed loops systems) can be linked 
to different kinds of subjects (just some examples): 

 Oil / gas / energy and transport related subjects: the carbon cycle 

 Food related subjects: phosphorus cycle and nitrogen cycle 

 Water related subjects: water cycle 

 Biodiversity / nature / forestry related subjects: oxygen cycle 
 
Examples of companies or products that can be linked to circular economy: 
Heineken Wobo: beer bottles that can be used as bricks  
Interface: carpet producer 
Mud Jeans: producer of jeans 
Philips: started a project plan to embed circular economy in relevant business  
Puma: has a bring-me-back-program and makes (some) recyclable products 
Steelcase: designs cradle to cradle furniture  
Unilever: is testing circular economy on large scale 
 
The Ellen MacArthur Foundation has collected examples of lesson plans for a circular economy: 
http://www.ellenmacarthurfoundation.org/schools/secondary-schools-resources//block-
resources/lesson-plans (figure c). These lessons are nice and concrete examples, but not exactly the 
same as we will do during ThreeC. 
 
Figure b) Circular economy educational subjects 

 
Derived from: Webster and Johnson (2008) 
 
  

http://www.heinekencollection.com/historie/het-verhaal-achter-de-world-bottle/?lang=nl
http://www.interfaceglobal.com/
http://www.mudjeans.eu/about-us
http://www.philips.com/about/sustainability/ourenvironmentalapproach/greeninnovation/circulareconomy.page
http://about.puma.com/en/sustainability/products/bring-me-back-program
http://www.steelcase.nl/en/Pages/welcome.aspx
http://www.unilever.com/mediacentre/newsandfeatures/Unilever-joins-the-Ellen-MacArthur-Foundation-as-a-Global-Partner.aspx
http://www.ellenmacarthurfoundation.org/schools/secondary-schools-resources/block-resources/lesson-plans
http://www.ellenmacarthurfoundation.org/schools/secondary-schools-resources/block-resources/lesson-plans
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Figure c) Examples of lesson plans 

 
Derived from: www.ellenmacarthurfoundation.org  
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2. Entrepreneurial learning-topics for a circular economy 
 
 
2.1 Entrepreneurial education 
There are many publication about entrepreneurship and entrepreneurial skills. In a document of the 
EU (2012), elements in entrepreneurship education are summarized, based on a survey on 
entrepreneurship programmes in higher education. The authors list topics, based on knowledge, skills 
and attitudes. Based on this list, they summarize four aspects of entrepreneurship in personal, social 
and work life (pp.43): proactivity, innovation, change and action. These aspects are described as the 
following: 

 Proactivity:  
− Actively seeking goals 

 Innovation: 
− Opportunity search 
− Coping with and enjoying uncertainty 

 Change: 
− Taking risky actions in uncertain environments 
− Flexibly responding to challenges 

 Action: 
− Acting independently on own initiative 
− Solving problems/conflicts creatively 
− Persuading others 
− Commitment to making things happen 

 
This list was a starting point for the list with topics, as described in paragraph 2.4. 
 
2.2 Education for Sustainable Development 
There are also several publications about skills or competencies for education for sustainable 
development (ESD). Comparing the different lists brings an overview that can be summarized as the 
following. 
 
Sleurs et al (2008) starts with five teacher competencies for ESD.  

 Knowledge: Sustainability issues are usually complex. To be able to solve problems, one needs 
to be able to identify and to connect the ecological, economic and social dimension to the 
problem. The knowledge competence can be seen as integrated knowledge. 

 Systems thinking: To understand the complex and interconnected world, one needs to think in 
systems. Sustainability is not only a matter of taking care, but also to understand the 
interrelationships in the world, including interrelationships in time and space. 

 Emotions: Decision-making processes are tied with emotions. Therefore, one should develop 
empathy and compassion. Because there is a difference between being interconnected with 
others and feeling interconnectedness, which can be considered as a basic element for intrinsic 
motivation in ESD. 

 Ethics and Values: Many subjects related to sustainable development can be seen from different 
viewpoints. To understand these viewpoints and to distinguish facts from opinions, one should be 
able to apply ethics and values to certain situations. 

 Action: Sustainable development is nothing without action. It means meaningful creations, 
participation and networking, in the field of project management and cooperation. 

 
Rauch & Steiner (2013) added, more explicitly than Sleurs et al (2008), a few topics to the same kind 
of list: 

 Communicating and reflecting: To be able to act in a sustainable, you need to be able to 
communicate. Without communication, one can do nothing. Reflection is also important, because 
sustainable development requires critical thinking, not only towards society, but also towards 
oneself and one’s own ideas. 

 Visioning, planning and organising: To be able to act, one should also be able to set objectives, to 
reflect on what possible in a certain situation and to translate these ideas into reality. 

 Networking: Because of the interdisciplinary character of sustainable development, one can’t act 
individually. So one should be able to interlink with others, by networking. 

 



A didactical approach for Education for a Circular Economy | Martin de Wolf | December 19,2014 

9 
 

These eight aspects of ESD teacher competences are similar to a more general taxonomy of SD 
competencies, like the six competencies of Roorda (2010, in: Lambrechts, 2012): responsibility, 
emotional intelligence, systems oriented, future oriented, personal effort, able to act. 
 
This summary of (E)SD competencies was also an important starting point for the list with topics, as 
described in paragraph 2.4. 
 
2.3 Education for a circular economy 
Webster and Johnson (2008) argue in their book about education for a circular economy, that it’s a 
specific form of ESD. From that perspective, entrepreneurial competencies for a circular economy can 
be merged from entrepreneurial education and ESD. The main point made by Webster and Johnson 
is, that the current school system is a linear system, while it should also be a circular system. This 
implies a different view on didactical approaches and strategies, which will be described in chapter 3. 
 
2.4 Entrepreneurial competencies for a circular economy 
This paragraph describes ten topics for entrepreneurial competencies for a circular economy, based 
on the here above described skills or competencies.  Thereby we use the Level 5 approach of one of 
the partner organisations of ThreeC: Bupnet Bildung und Project Netwerk GMBH.  
 
Level 5 identifies three dimensions of developing competencies: the cognitive dimension, the affective 
dimension and the activity related dimension. Per dimension, topics can be formulated, like knowledge 
about life (cognitive), expression (affective) or change (activity related). 
 
Level 5 implies an evaluation approach to identify the levels of competence development per topic. 
The level 5 approach uses per dimension a standard taxonomy for each dimension: 

 For the cognitive dimension: a) know that (remembering); b) know why (interpreting); c) know how 

(applying); d) know when (analyse); e) intuitive transfer (creating). 

 For the affective dimension: a) self-centred; b) perspective taking; c) empathetic concern; d) 
affective self-regulation; e) regulating others. 

 For the activity related dimension: a) perception; b) application/imitation; c) deciding/selecting; d) 

discovering/acting independently; e) developing/constructing. 
 
In this paragraph, only learning-topics are described and categorized per dimension. Identifying the 
above lying competencies and different levels, based on the Level 5 taxonomy, needs to be done 
later. 
 
Cognitive dimension 
1. Systems thinking: The learner is able to schematize causes and consequences to an identified 

economic, environmental or social issue, using different dimensions and levels of analysis. 
2. Beliefs: The learner can formulate his own opinion towards moral dilemmas within the context of 

a circular economy, based on different perspectives of others. 
 
Affective dimension 
3. Innovative: The learner is able to deal with uncertainty. 
4. Commitment: The learner shows commitment to make a circular economy happen. 
5. Inclusivity: The learner takes others into account for those and his own benefit. 
6. Proactive: The learner is proactively seeking goals to improve quality of life. 
 
Activity related dimension 
7. Problem-solving: The learner choses solutions in a responsible and creative way. 
8. Communicative: The learner explains choices with relevant arguments. 
9. Change: The learner takes responsible actions in uncertain environments. 
10. Action: The learner acts independently on own initiative, cooperating with others, based on 

strategic planning. 
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3. Instructional design | didactics for circular economy 
competencies 
 
 
The third objective of ThreeC is ‘to develop a didactical approach with teaching and assessment 
strategies to enable teachers to teach their pupils skills in the context of a circular economy’. This 
refers to intellectual output O3 Didactics: instructional design. As part of the application form, the 
description of O3 is the following: ‘learning strategies for circular economy skills in school’. The 
following distinction can be made: teaching strategies is what teachers do to transfer content to a 
learning process of learners. Learning strategies is what learners do to learn content. In this 
document, it’s about teachings strategies. 
 
Hoobroekx and Haak (2002) wrote a Dutch handbook about educational design. They make a division 
between didactical concepts, models and strategies. The same will be done in the following part of this 
document. 
 
3.1 Didactical concepts 
Didactical concepts can be seen as the basic ideas behind education (Hoobroekck & Haak, 2002). 
The most common division of educational ideas in terms of didactical concepts is: behaviourism, 
cognitivism and constructivism. Some authors consider connectivism as a fourth concept, where the 
main objective of learning, is to learn how to use information of others (Duke, Harper and Johnston, 
n.d.). Armstrong (2011) states that Education for Sustainable Development (ESD) fits best with 
constructivist ideas, based on the idea that as well ESD as constructivism are about high levels of 
learner engagement, social interaction and a metamorphosis of the learner‘s beliefs. Under here, 
some more specific didactical concepts, linked to ESD, are described. 
 
Education for a circular economy: closing the loop 
Webster & Johnson (2008) describe education for a circular economy as a specific form of ESD. They 
criticize regular education to be like a linear production process. With two figures (d and e in this 
document), they clarify their ideas about education for a circular economy. 

 First, a learning process should be a circular process too. Start with a concrete experience, 
extend that to a reflective observation, conceptualise and test ideas with active experiments. This 
delivers new concrete experiences, which makes it possible to continue with a learning cycle 
(instead of a linear learning process). 

 The second idea, is to close the loop. Learners should learn about ecological systems, about the 
innovative industry of cradle to cradle, using innovative participatory learning approaches. 

 
Figure d) The active learning cycle, based on Honey and Mumford. 

 
Derived from: Webster & Johnson (2008) 
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Figure e) Closing the loop 

 
Derived from: Webster & Johnson (2008) 
 
Social transformative learning 
The ideas of Webster & Johnson can be linked to the concept of social transformative learning, as 
described by Wals (2006). ESD means the creation of space for social and transformative learning.  
Social learning can be considered as ‘a learning system in which people learn from each other and 
collectively become more capable of dealing with setbacks, stress, insecurity, complexity and risks’. 
Transformative social learning includes space for alternative paths of development, new ways of 
thinking, pluralism, consensus and respectful disagreement, autonomous thinking, self-determination 
and contextual differences. 
 
Head, hands and heart 
Sipos, Battisti and Grimm (2008) describe another concept for ESD, closely linked to social 
transformative learning. Their strategy is simple: integrate learning processes rooted in learners’ head, 
hands and heart (similar to Level 5). The goal of this integration is to effect behaviour, the ultimate 
goal of transformative learning (figure f). 
 
Critical thinking and inquiry based learning 
Figure c shows well-known ideas for learning processes rooted in learners’ heads, but it also mentions 
‘critical thinking’. Ten Dam and Volman (2004) describe critical thinking as a learning process that 
pays attention to the (political) effects of argumentation and reasoning. They summarize teaching 
strategies for critical thinking, based on the idea that this can be developed by creating learners’ own 
ideas, using real-life problems, with discussion and dialogue playing a key role and promoting inquiry. 
The latter is promoted more and more by geography educators too. One of the promoters of this so-
called inquiry based learning, is Liz Taylor (2008). She suggests that a learning process should be 
facilitated with a relevant question, with pith and rigour, which gives the possibility to design and 
conduct a sequence of lessons to enable learners to answer this question. The examples of questions 
she describes can be characterised as heuristic, future- or solution-oriented and valuing. Geographical 
questions are about four key-concepts: change (past, present and future), interaction (how things are 
connected), diversity (about difference) and perception (how different we see things). These four key-
concepts seem to be relevant for ESD too. 
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Figure f) Integration of head, hands and heart. 

 
Derived from: Sipos, Battisti and Grimm (2008) 
 
Systems thinking 
To be able to answer complex questions, one should be able to think in terms of systems (e.g. Sleurs 
et al, 2008; Webster and Johnson, 2008; De Wolf et al, 2011; Lambrechts, 2012; Rauch and Steiner, 
2013). This can be seen as a complex learning process, with a few elements: causal thinking 
(recognising relations), schematising and changing level of analysis (Jutten, n.d.; De Wolf et al, 2011). 
One educational concept that might help us to help us with instructional design for systems thinking, is 
the elaboration theory of Reigeluth et al (1980), a cognitivist approach. “According to elaboration 
theory, instruction should be organized in increasing order of complexity for optimal learning. (…) A 
key idea of elaboration theory is that the learner needs to develop a meaningful context into which 
subsequent ideas and skills can be assimilated.” (www.instructionaldesign.org) 
 
Motivation and attention 
A final concept that is relevant for the ThreeC project, is the ARCS motivational theory of Keller, 
originally formulated in 1983, but still used a lot in regular education (Visser and Keller, 1990; 
Nakaima, Nakano, Watanabe and Suzuki, n.d.). Keller’s idea is to design a learning environment that 
stimulates the motivation of the learner during the learning process. According to Keller, there are four 
conditions to take into account: attention (get attention of the learner), relevance (make the learning 
process relevant), confidence (raise the confidence of the learner) and satisfaction (make sure that the 
learner can be satisfied about the learning outcomes and assessment results). Especially the condition 
‘attention’ underlines some previous mentioned ideas. Keller describes that there are three aspects of 
attention: 

 Perceptual arousal; change from perspective, confuse learners with, at first sight, illogic and 
conflicting situations. This can be linked with social transformative learning: create space for new 
ways of thinking. 

 Inquiry arousal; stimulate information seeking behaviour by asking questions or promoting inquiry. 
This can be linked with inquiry based learning. 
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 Variability; changing ways of instruction increases learners’ interest. This promotes the usage of 
different kinds of teaching strategies (core business of ThreeC). 

 
3.2 Didactical models 
 
The didactical concepts, together with the topics for circular economy competencies help us to find 
relevant didactical models and to make choices. 
 
Four didactical concepts can be considered as didactical models too: the active learning cycle 
(Webster and Johnson, 2008), the concept of head, hands and heart (Sipos et al, 2008), the 
Elaboration theory (Reigeluth at al, 1980) and the ARCS model (Visser and Keller, 1990). The first two 
are probably clear for everyone. The didactical models of the Elaboration theory and the ARCS model 
may be explained a bit more. Finally, three other didactical models will be described shortly. These 
models are: Seven steps for  ESD (De Vries, 2010), Four step approach for moral dilemmas 
(McPartland, 2001) and Five questions to develop value-awareness and capacity of thought (Van den 
Berg et al, 2009). The first is a general model (not very well-known) for ESD. The other two models 
are based on values education (see table 1). The reason to choose these two models, is because the 
first five don’t pay a lot of attention to value-awareness, while this is a topic in the list of learning-topics 
for a circular economy. 
 
Eight principles of the Elaboration theory 
According to Reigeluth et al (1980), one should take into account eight principles while designing a 
learning environment or instructional design. These principles are the following: 

 Initial synthesis principle: present at the beginning of an instruction an epitome as an overview of 
the steps that the learner should undergo to reach the final goal. 

 Gradual elaboration principle: order content from simple to complex or from general to more 
detailed. 

 Introductory familiarizer principle: refer to something familiar. 

 “Most important first” principle: start with big terms (like mammal instead of cow) before you explain 
more specific terms. 

 Optimal size principle: every elaboration needs to be short enough to be recognized and to give the 
learner the possibility to synthesise. 

 Periodic synthesis principle: one should hand over a synthesis principle after every elaboration 
(schematise). 

 Periodic summarize principle: generalise after every step. 

 Type of synthesizer principle: choose the right sort of synthesiser principle (schema). Examples of 
schemas are taxonomies, causal trees or causal loops (De Wolf et al, 2011). 

These principles are not all directly relevant for the circular economy competencies, but might be 
helpful with systems thinking, especially the elaboration and synthesis principles. 
 
Twelve aspects of the ARCS model 
Keller defined twelve aspects to create conditions for a good motivation for a learning process (Visser 
and Keller, 1990). Again, also these aspects are not all directly relevant for the circular economy 
competencies, but are closely linked to concepts like social transformative learning and inquiry based 
learning, especially the first aspect of ‘attention’. 
a) Attention 

 Perceptual arousal; change from perspective, confuse learners with, at first sight, illogic and 
conflicting situations. This can be linked with social transformative learning: create space for new 
ways of thinking. 

 Inquiry arousal; stimulate information seeking behaviour by asking questions or promoting inquiry. 
This can be linked with inquiry based learning. 

 Variability; changing ways of instruction increases learners’ interest. This promotes the usage of 
different kinds of teaching strategies (core business of ThreeC). 

b) Relevance 

 Familiarity; language, terms and examples should be connected with daily life experiences of 
learners. 

 Goal orientation; give examples to make clear what’s the goal and relevance of instruction. 

 Motive matching; relate motives of learners to instruction strategy. 
c) Confidence 
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 Expectancy for success; be transparent in what you want to assess. 

 Challenge setting; create different levels. 

 Attribution moulding; give feedback that can be related to learners’ own effort. 
d) Satisfaction 

 Natural consequences; create possibilities to apply what was learned. 

 Positive consequences; create feedback to supprt behaviour. 

 Equity; use the same assessment criteria. 
 
Seven steps for ESD 
De Vries (2010) defined seven steps for ESD: 

 Ensure that learners will feel affectively and cognitively connected to the subject. 

 Start from an inquiry approach, using the four aspects perceive, recognise, explain, value, while 
answering the questions. 

 Work with different perspectives. Make sure learners focus at least on people, planet and profit. 

 Different perspectives can help learners to think about solutions. Let them use principles of 
systems thinking. 

 Present scenario’s and ask learners to think about these scenario’s. 

 Ask learners to choose a scenario and argue why. 

 Reflect on choices and the learning process. 
 
Four step approach for moral dilemmas 
McPartland (2001) described in a geographical publication, how to present moral dilemmas to 
learners. He came up with a four step approach: 

 Present the dilemma, e.g. with a story. Ask learners: what would you do. 

 Analyse the dilemma: what are causes and consequences. Exchange points of view and 
arguments. 

 Change the perspective. Present a new story about the same dilemma, from a completely different 
point of view. Ask again: what would you do? 

 Reflect on the dilemma: what is the solution for this problem? 
 
Five questions to develop value-awareness and capacity of thought  
A well-known model in secondary education in the Netherlands is this model to develop value-
awareness and capacity of thought (Van den Berg et al, 2009). It has simply five questions, structuring 
the development of the learners’ thoughts about a value-based problem. 

 What is the problem? 

 Who are involved? 

 What is their opinion? 

 Why do they find this? 

 What’s your opinion? 
 
Summarizing: nine steps to develop circular economy competencies 
Table 1 shows a summary of the seven described didactical models. They show a certain kind of 
overlap, which is made clear with colours in table 1. If we combine the seven models to one didactical 
model, we might end up with nine steps, shortly described under here. These nine steps can be 
considered as a sequence for educational projects that will be developed and conducted during the 
ThreeC project. If every educational project involves these nine steps, we can ensure a similar 
teaching (and learning) process. These steps can be applied to classroom settings and as preparation 
project for internships. Every step can be conducted with different kinds of teaching strategies, e.g. 
learner oriented or teacher oriented, giving examples and suggestions or letting learners explore 
things themselve. More ideas about teaching strategies are described in paragraph 3.3.  
The nine steps are the following: 
1. Attention = start a project with the introduction of a situation that triggers learners’ attention. It 

could be the introduction of a concrete experience, of someone or the experience of a learner 
himself. But attention can also start with the introduction (by a story, image, film or anything else) 
of something familiar. Another possibility to get attention, is to wonder about something or to 
organise a controlled chaotic situation (‘what happens’). 

2. Understand = after the first step, one should define what’s going on, what the problem is. In many 
cases, there are more problems. The difficulty then is, what the main problem is. This results in a 
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question, given by the teacher or formulated by learners themselves (depending on the ability of 
learners to formulate questions). This is the starting point of an inquiry sequence. 

3. Relate = in many cases, education starts with answering the questions. But as is made clear in 
this document, ESD requires a feeling of interconnectedness and the development of empathy (or 
‘heart enablement’). So the third step is about the way how learners can relate themselves to the 
situation they are going to analyse (step 4): what’s in it for me, how am I involved in this situation, 
how do I feel with this, do I know people who are related to this situation and so on. 

4. Analyse = getting grip on causes and consequences of the situation and how one and another is 
interrelated. This is, what we can call integrated systems thinking: recognizing and explaining 
relationships, schematizing these relations, changing level of analysis (zooming in and zooming 
out) and using different dimensions, like the economic, political, social-cultural and environmental 
dimension. 

5. Value = as with many complex issues, people have different opinions on it. This fifth step focuses 
on different opinions or points of view. After one knows all about causes and consequences (step 
4; analyse), one asks about opinions on the subject. It’s an important element of social 
transformative learning, creating space for alternative paths of development, new ways of 
thinking, pluralism, consensus and respectful disagreement, autonomous thinking, self-
determination and contextual differences (Wals, 2006). Important is too, what learners think about 
the situation themselves, too, in relationship to the opinions of others. 

6. Solve = in the context of education for a circular economy, the question could be: how can a 
circular economy contribute to the solution of this situation? And how? On the other hand, 
learners should ‘assume nothing, question everything’. So other possible solutions should be 
questioned too. Finally, the learner values one solution to another and chooses the best option, in 
relationship to his analysis of the situation and relevant opinions. 

7. Plan = the idea of the earlier described didactical concepts for ESD, is to change behaviour, to 
act in a sustainable way, to transform situations. Not only head and heart, but also hands (‘hand 
enactment’). So learners should do something too, related to the chosen solution (step 6). Before 
learners start doing something, they should make a plan first. Depending on the kind of action 
(step 8), they describe the steps that need to be taken. 

8. Act = the most ideal situation is, that a learner has the possibility to design and construct a 
prototype, to introduce that in real life or conduct an active experiment with an authentic company 
or organisation: a learner can be asked to come up with circular economy ideas and suggestions. 
That might be possible during internships or in situations where schools organise projects with 
companies or organisations. In other situations, one probably depends on simulations, based on 
real life cases or games. For simulations, different possibilities exist, which are partly described in 
paragraph 3.3. 

9. Reflect = after conducting the action, learners should evaluate their actions. This kind of reflection 
can focus on different aspects: the learning process, the action process, the action result and/or 
the content of the issue with which it all started at the first place. This final step should deliver 
meaningful insights that can be used in new situations (transfer), so one avoids that this 
sequence was a linear learning process (‘closing the loop’). 

 
  



A didactical approach for Education for a Circular Economy | Martin de Wolf | December 19,2014 

16 
 

Table 1: Overview of relevant didactical models for ESD 
Active learning cycle 
(Webster and 
Johnson, 2008) 

HHH 
(Sipos 
et al, 
2008) 

Eight principles 
of the 
Elaboration 
theory 
(Reigeluth et al, 
1980) 

Twelve aspects to 
create four 
conditions: ARCS 
(Visser and Keller, 
1990) 

Seven steps 
for  ESD (De 
Vries, 2010) 

Four step 
approach for 
moral dilemmas 
(McPartland, 
2001) 

Five questions to 
develop value-
awareness and 
capacity of 
thought (Van den 
Berg et al, 2009) 

Experience Head Initial synthesis Perceptual arousal Relation with 
the subject 

Present the 
dilemma 

What is the 
problem? 

Observation Hands Gradual 
elaboration 

Inquiry arousal Inquiry 
approach 

Analyse the 
dilemma 

Who are 
involved? 

Conceptualisation Heart Introductory 
elaboration 

Variability Multi-
perspective 

Change 
perspective 

What is their 
opinion? 

Experimentation  Most important 
first 

Familiarity Systems 
thinking 

Reflect on the 
dilemma 

Why do they find 
this? 

  Optimal size Goal orientation Scenario 
thinking 

 What’s your 
opinion? 

  Periodic 
synthesis 

Motive matching Scenario 
choosing 

  

  Periodic 
summarize 

Expectancy for 
success 

Reflection   

  Type of 
synthesizer 

Challenge setting    

   Attribution molding    

   Natural 
consequences 

   

   Positive 
consequences 

   

   Equity    

 
3.3 Didactical requirements and (teaching) strategies 
 
There are several (classroom based) teaching strategies that can be adapted to education for a 
circular economy, linked to the nine steps as described in the previous paragraph. This paragraph 
provides a short overview of didactical requirements (design criteria) and strategies, based on 
previous mentioned publications or based on the fact they fit well with the didactical concepts as 
described in paragraph 3.1.  
 
Suggestions for didactical requirements or design criteria 
Armstrong (2011) describes constructivist strategies for ESD, to develop skills and values by learners. 
She comes to four kinds of strategies that are important to use in this case: working collaboratively, in 
an interactive way, with experiential investigation, using reflective writings. 
 
Sipos, Battisti and Grimm (2008) describe aspects of the concept head, hands, heart and what it 
requires to realise these aspects. A selection of these requirements fit well with the other concepts and 
models, as described in paragraph 3.1 and 3.2. These requirements can’t be considered as strategies, 
but give at least some idea of what needs to be done in the classroom: 
 
Head 

 She also underlines the importance of engagement and attention during a learning task. 

 Analyse ideas, identify categories, consider what they are and wonder if you can apply these in a 
given situation. 

 Use complexity theories and an ecosystem approach to recognize that all separate activities and 
processes finally form one complex global system. 

 
Hands 

 Apply participatory decision-making approaches to situations of enactment. 

 Avoid, resolve and transform conflicts with creative ideas. 
 
Heart 

 Encourage the development of a greater sense of authority and participation, and a sense of what 
is fair to all. 

 Allow innovative ideas. 

 Create amusing, enjoyable and motivating ways of working. 

 Seek for alternatives for decision problems and reflect on these. 
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 Use the context of participants own lives. 
 
Ten Dam and Volman (2004) describe teaching strategies for critical thinking, which can be 
considered, as mentioned before, as one aspect of education for a circular economy. They summarize 
some ideas:  

 critical thinking must be taught in the context of specific subject matter, in such a way that transfer 
to other domains is possible; 

 using real-life problems to give something to learners to think about;  

 the quality of learning by participation can be improved by reflection; 

 use discussion and dialogue to exchange ideas.  
 
Teaching strategies 
When Ten Dam and Volman (2004) mention ‘discussion’ and ‘dialogue’ as important aspects of ESD, 
they also mention some teaching strategies that can be used for discussion and dialogue. Different 
strategies to do so are:  

 Focused discussion 

 Student-led seminars 

 Problem-based learning 

 Role play 

 Fishbowling 

 The creative-controversy-model  

 The method of ‘academic controversy’ in cooperative groups 
 
At a website of The Public School (http://thepublicschool.org/node/29122), subjectification is described 
as a teaching strategy. Explained in a very simple way, subjectification is a way to precede a subject in 
the same way as the process of individuation precedes the creation of the individual. As a teacher, you 
ask learners to pretend to be a subject, a theory or a person and to present the main characteristics to 
others. 
 
To put the idea of subjectification in practice, learners can use strategies based on the multiple 
intelligence, as recommended by Geisen (2014), in his publication on sustainable and meaningful 
education. A teacher can ask students to characterise something in different ways: 

 Write a story or a poem. 

 Create a performance. 

 Make a song or find related music. 

 Do an interview or organise a group-discussion. 

 Make a mind map or a symbolic map. 

 Make or find images. 

 Find an animal or plant to explain differences and similarities. 
 
Hoogeveen and Winkels (2008) wrote a book about teaching strategies. They make the division 
between instructional strategies, interactive strategies, assignments, cooperative strategies and 
simulations. One specific chapter in their book is about teaching strategies to develop value-
awareness. Some relevant teaching strategies they describe are: 
 
Awareness-creating strategies: 

 Diary writing 

 Staged incident 

 Storytelling approach / design 

 Values quadrant 
 
Structurizing strategies: 

 Puzzle 

 Simulations / serious games 
 
Interactive teaching strategies: 

 Carousel discussion 

 Alter-ego method 

 Value-clarifying discussion 
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Prioritization strategies: 

 Ranking 

 Choosing (or/or-choise) 

 Opinion line 
 
These 26 suggestions for teaching strategies (which should be described more detailed in present 
future), can be used as concrete activities for the nine steps as described in paragraph 3.2. For every 
step, several teaching strategies can be used. It would make sense to give an overview how the nine 
steps can be combined best with the teaching strategies, but that implies that this list of teaching 
strategies is complete – and it isn’t… 
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