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In face of the climate crisis, educational responses aim at raising awareness, fostering knowledge, and encouraging the 

engagement of the general public. Climate change education plays an important role in the necessary individual and 

societal transformations. Playful and game-based educational approaches are increasingly used. They hold the promise 

to overcome the challenges and limits of mainstream approaches. This thesis explores the case of Climate Fresk, a 

recently created game-based workshop, based on the latest IPCC report, which pledges to push the world into transition 

by providing a better understanding and fostering action and engagement to its participants. The present research 

consists of a formative evaluation of Climate Fresk in Sweden. A framework of successful game-based approaches for 

climate change education was established and guided the evaluation of Climate Fresk. After defining the intended 

outcomes of the workshops, through a focus group and interviews with the Climate Fresk facilitators, an evaluation of 

the extent to which these outcomes were achieved was carried out by interviewing thirty participants. Two 

questionnaires were used: one for the participants who had just taken part in a workshop; another for players several 

months after their participation. The results confirmed the integration of the game-based climate change education 

features of the framework to a large extent. The intended outcomes, as formulated by the facilitators, about climate 

understanding, thinking skills, attitudes, emotions, engagement, were achieved to a certain degree. Increased 

understanding of climate change and system thinking was gained for a large majority of the participants. The findings 

show that there is scope for improvement. The data collected from the players who participated several months ago 

show that Climate Fresk does not solidly lead to engagement and action. Recommendations are proposed for the 

Climate Fresk facilitators and organisers to enhance the impact of the workshop on its participants, while fostering 

Climate Fresk’s capacity for change. 
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general public to take action. Because the main educational approaches are so far not adequate and face challenges, new 

means are emerging, namely serious games and playful approaches. Climate Fresk is a recently created game-based 

workshop, which aims at creating the changes needed by giving its participants the knowledge and skills to understand 

climate change better and take action. This thesis is a first attempt to evaluate the impact of Climate Fresk on its 

participants. It explores the case of Climate Fresk in Sweden. A framework is proposed to illustrate the important 

features of successful game-based approaches for climate change education, and to guide the evaluation of Climate 

Fresk.  First, the goals of the facilitators of the Climate Fresk workshops were determined by means of a focus group 

and interviews with the facilitators. Second, two questionnaires were distributed among thirty participants of the 

workshops to assess the extent to which these goals had been achieved. One questionnaire was aimed at participants 

who had just taken part in a workshop; the other interrogated other players several months after their participation. The 

research confirmed that Climate Fresk integrates the playful features of the framework to a large extent. The goals of 
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organisers to improve the impact of the workshop on its participants and support Climate Fresk's capacity to create 

change. 
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1. Introduction 

1.1. The challenges of the climate crisis  

The climate crisis is one of the biggest challenges of our time (UNESCO, 2010). Global surface temperature is 

now approximately 1.1°C warmer than the period 1850-1900 (IPCC, 2021). There is a high scientific 

consensus that contemporary climate change is caused by human activity (Lynas & al., 2021). The emissions 

of CO2 and other greenhouse gases from industries and burning of fossil fuels, transportation, habitat 

construction, and agriculture are continuously increasing (FAO, 2014; IPCC, 2014; IPCC, 2018). Already in 

1972, the Club of Rome published their rapport ‘Limits to growth’, alerting that the limited Earth’s resources 

cannot support the current rates of economic and population growth (Meadows et al., 1972). Since the 

industrial revolution, human activities have such a significant impact on the Earth’s system that Crutzen 

coined the word Anthropocene in 2000 to describe this new geological period (Crutzen & Stoermer, 2000).  

The effects of climate change are already happening in every region across the globe, with increasing changes 

in weather and climate extremes (IPCC, 2021). The Paris Agreement’s goals to hold average global 

temperatures below 2°C and 1.5°C increase from pre-industrial levels (United Nations, 2015), implying zero 

net emissions by 2050 (IPCC, 2018), are already compromised. Global warming is expected to exceed the 

targets in the 21st century if a deep reduction in CO2 and greenhouse gases does not occur in the next decades 

(IPCC, 2021). Especially, without a rapid and drastic reduction of emissions before 2030, the Paris 

Agreement’s targets are very likely to be out of reach (IPCC, 2018). Without the rapid, far-reaching and 

unprecedented changes required in all aspects of society to limit global warming (IPCC, 2018), increased 

challenges are expected for humanity and nature to thrive: extreme weather and temperatures, biodiversity 

extinction, food security, human health risks, human migrations, increased inequalities and conflicts 

(McMichael & Lindgren, 2011; Parenti, 2011; FAO, 2015; Urban, 2015; Xu, 2020; IPCC, 2021; UNHCR, 

2021; WHO, 2021). 

Climate change is a global problem, interlinked with many other sustainable development issues (UNESCO, 

2010). The traditional definition of sustainable development formulated in the Brundtland report as a 

development that “meets the needs of the present without compromising the ability of future generations to 

meet their own needs” (Brundtland, 1987), has been extensively criticised for its vagueness and ambiguity 

(Hopwood et al., 2005), being an “unashamedly anthropocentric concept” (Lee, 2000), or for not condemning 

business as usual (Rees, 1998). Even though widely used, sustainable development remains a concept with 

many different interpretations, meanings, and therefore responses (Hopwood et al., 2005). Sustainable 

development can be understood as a result of the growing understanding and concern about linkage between a 

range of environmental and socio-economic issues (Hopwood et al., 2005). Climate change and sustainability 

issues are often framed as wicked problems. Wicked problems are characterised by their complex, systemic 

and highly uncertain underlying cause and effect relationships (Peterson, 2013). Wicked problems involve 

stakeholders with radically different perspectives and frames of reference (Peterson, 2013). In contrast with 

tame problems they offer no simple, clear or overall solutions (Grundmann, 2016) and are interlinked to other 

problems (Cross & Congreve, 2021). Climate change has even been framed as a “super wicked problem” 

(Auld et al., 2021). Super wicked problems are defined by the following conditions: time is running out, those 

who cause the problem also seek to provide a solution, the central authority is weak or non-existent, and 

policies discount the future irrationally (Levin et al., 2012). Within policymaking technological fixes to reduce 

or capture emissions are often deployed as solutions and strategies to the climate crisis, despite the 

acknowledgment of their limitations (Hamilton, 2013; Boyd, 2017; Nightingale, 2020). Because it is 

embedded within social and cultural complexity (Grundmann, 2016), the climate problem must move beyond 

technological solutions and must be addressed holistically (UNESCO, 2010; Boyd, 2017). In an episode of the 

podcast Forest of Thought (2021), climate change is discussed as being a symptom of how our society 

functions, views and treats the planet: “we are in the mess because of our way of approaching the world, our 

way of treating the world”. Researchers, activists and citizens call for imagining new futures, re-thinking the 
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current economic system and our relationship with nature, questioning our behaviours and ways of living 

(Rabhi, 2013; Demain, 2015; Vidal, 2018; Hopkins, 2019; Parrique, 2019). A deep transformative change and 

a systemic shift are needed to face the burning emergency of the climate crisis (Klein, 2019) and bring back 

societies in the “safe and just space for humanity” (Raworth, 2017). According to Abson et al. (2017), there is 

an “urgent need to examine more deeply the root causes of unsustainability and identify solution-oriented 

approaches to transformational change”.  Achieving this necessary deep transformational change can be 

inspired by system thinking, used as “a lens through which sustainability issues can be addressed” (Abson et 

al., 2017). 

Climate change is “a systemic problem of such scale and complexity” that requires fundamental and 

transformative changes in the society (Jorgenson, 2019). Meadows (2008) defines systems as “an 

interconnected set of elements that is coherently organised in a way that achieves something”. When 

considering complex social-ecological systems, Meadows (2008) identifies and ranks twelve leverage 

points to intervene in the system and transform it. There are leverage points which require easy 

interventions but bring limited transformative change, and leverage points for which interventions are 

more difficult but have a great potential to bring about “deep” transformative change for sustainability 

(Fischer & Riechers, 2019). The intent of the system (its goals, the mindset and paradigm out of which 

the system arises, and the power to transcend the paradigms) is the most impactful place to intervene. 

Meadows (2008) defines society’s paradigm as the “shared idea in the minds of society, the great big 

unstated assumptions, and deepest set of beliefs about how the world works”. The underpinning values, 

goals, and worldviews of actors that shape the direction to which a system is oriented are strong 

leverage points for transformation (Abson et al., 2017). This relates to Fazey’s (2018) conclusion that 

one of the key domains of transformative change is cognitive: through “significant shifts in societal 

beliefs, norms, values, and understandings, which may manifest as radically new concepts, ways of 

viewing the world, or notions of progress”. Rosengren et al. (2020) identify information and 

knowledge, and social learning as leverage points for strengthening adaptation response to climate 

change. Indeed, by providing people with knowledge, understanding, skills, and attitudes, education 

can “bring about a fundamental shift in how we think, act, and discharge our responsibilities toward 

one another and the planet” (UNESCO, 2017). Learning and education can support not only the 

cognitive domains for societal transformation, but also the emotional, attitudinal, volitional and 

behavioural ones. 

1.2. The necessity for climate change education 

To create this societal transformation, climate change must be addressed holistically, and everyone and society 

at large must be involved as part of the possible solutions. Education is considered a key to addressing climate 

change (UNESCO, 2010). The international community recognises the importance of learning and educating 

the public at large. The Paris Agreement (2015) and UNESCO (2010) called for raising awareness, fostering 

knowledge, training, and educating the general public. When acquiring new knowledge and skills, people can 

make responsible and informed decisions, and learn to live in a changing world (US Global Change Research 

Program, 2009; Anderson, 2012). Awareness and knowledge acquisition are believed necessary to initiate 

behavioural and societal changes (Bangay & Blum, 2010; UNESCO, 2020). 

Numerous campaigns and programmes continue to aim at informing the general public about climate change, 

addressing the lack of general public understanding, and encouraging behavioural changes (UNESCO, 2010; 

National Research Council et al., 2012). It is often assumed that more knowledge and information leads to 

transformation in people’s attitudes and behaviours (Kollmus & Agyeman, 2002). However, public concern 

about climate change has dropped despite strong scientific evidence that it is real (Moser & Dilling, 2012; 

Stoknes, 2015). This has been called the apocalypse fatigue effect. As such, it questions the effectiveness of 

climate change education (CCE) and communication, and highlights shortcomings in mainstream CCE 

approaches. Living in times of accelerating change, uncertainty and complexity implies re-imagination of the 

learning-based responses toward sustainability (Wals & Corcoran, 2012). In light of the climate crisis, new 
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forms of educational programmes, projects and tools, playful to a certain extent, aim for spreading climate 

change knowledge and awareness among the public at large. Among these new informal or non formal 

approaches, the growing number of climate change serious games and playful forms of learning hold the 

promise to be more effective than traditional approaches. These new educational media may be more 

accessible to the general public. They possess features and characteristics that can enhance motivation for 

learning and the learning process, while fostering engagement for climate action (Wu & Lee, 2015; Flood, 

2018; Galeote & Hamari, 2021). 

1.3. Aim and research questions  

The purpose of the thesis is to explore how effective educational games and playful forms of learning for 

climate change are in terms of CCE outcomes.  

The thesis examines a 4-year old CCE game: Climate Fresk. Climate Fresk (CF) is a serious and collaborative 

climate change game-based workshop, created in 2018. The content of the cards used in the workshop is based 

on the latest IPCC report. The CF workshop aims at increasing the general public’s understanding of the 

causes and consequences of climate change (Climate Fresk, n.d). Chapter 3 of the thesis includes a detailed 

description of CF’s organisation and workshop. 

 

In 2021, I with a few other students had the opportunity to participate in a CF workshop. While playing, I 

thought the format of the game offered a unique and alternative space for understanding, sharing, and thinking 

around the climate crisis. I decided to be trained to facilitate workshops, with the aspiration to foster 

consciousness and accelerate change. The CF organisation affirms the need to spread its workshops worldwide 

and rapidly, and it witnesses already an exponential growth of numbers of participants and facilitators trained 

(Climate Fresk, n.d.). However, no evaluation or assessment of the workshop has been undertaken to date, 

raising uncertainty about the intervention’s functioning and effectiveness in terms of quality CCE. This study 

was motivated by the desire to examine to what extent CF is an effective CCE tool and to draw on the 

resulting findings to propose suggestions for improvement.  

  

This study focuses on the Swedish branch of CF. It aims to explore and evaluate the impact of the workshops 

on its participants in terms of CCE outcomes. As Armstrong et al. (2018) argue, defining the intended 

outcomes of a CCE programme is the first step for evaluation. Thus the intended outcomes of the workshop 

needed to be determined first, before being able to measure them, and subsequently evaluate its effects and 

effectiveness. Evaluating the effect and effectiveness of the workshop can be done through a formative 

evaluation, to explore the strengths and weaknesses of the features of the programme and to look at its 

impacts.  

In this evaluation two main questions will be explored: 

Research question 1: What are the intentions of the Climate Fresk-Sverige facilitators for the participants 

during the workshop and why? 

 

This first question enables to explore and determine the goals and intended outcomes of the CF organisers and 

workshop facilitators. Once these goals and intentions are defined, an evaluation of whether these outcomes 

are achieved can be undertaken, thus the second research question.  

Research question 2: In regard to these intentions, to what extent and in what ways does CF affect the 

participants’ knowledge, skills, attitudes, and engagement regarding climate change? 

 

This second question examines the CF workshop’s effectiveness and impact on the participants. In the 

research the following categories of outcomes are considered: climate knowledge, skills, attitudes and 
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engagement. The thesis intends to look at CF’s weaknesses and strengths, that is the elements and features that 

result in the intended outcomes or not.   

To answer the questions, a focus group and additional interviews were conducted with facilitators of CF-

Sverige. These methods aimed at gathering information regarding the motivations, intentions, experiences, and 

strategies of the facilitators during the workshops. The data gathered during the focus group enabled to answer 

the research question 1 and gave inputs for the second part of the research, the questionnaires. The 

questionnaires aimed at examining the experience of the workshop participants, evaluating the extent to which 

the intended outcomes of the facilitators were attained, and were matched by the actual outcomes in terms of 

climate change understanding, attitudes, and intentions for action. The data gathered from the questionnaires 

brought answers to the second research question.  

The thesis is organised as follows. Chapter 2 provides the necessary background. It highlights the limits of 

current CCE and argues for a more comprehensive CCE. It continues by presenting alternative approaches to 

formal education and specifically game-based approaches for CCE. Chapter 3 describes the CF organisation 

and the functioning and features of the CF workshop and tools. Chapter 4 proposes a framework of game-

based CCE and presents features of game-based approaches and learning outcomes of CCE. The research 

design and data collection methods are explained in Chapter 5. Chapter 6 presents and analyses the results of 

the study, which are discussed in Chapter 7. Chapter 7 formulates the study’s key conclusions and 

implications. It proposes recommendations for CF-Sverige. It also reflects on the study’s limitations and 

makes suggestions for future research. 
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2. Background 

This chapter discusses CCE. It first proposes a discussion of the main approaches for CCE, which so far 

have been inadequate. The chapter continues by arguing for a more comprehensive view of CCE, based 

on a Bicycle Model and learning theories, and explores the different elements that quality CCE 

requires. Finally, it discusses alternative approaches to formal (Climate Change) education, and more 

specifically game-based CCE.  

2.1. CCE and the limits of current approaches  

The previous chapter highlighted the role of learning and education for the societal transformation 

necessary for addressing the climate crisis. UNESCO (n.d.) promotes the need for CCE for that it 

“helps people understand and address the impacts of the climate crisis, empowering them with the 

knowledge, skills, values and attitudes needed to act as agents of change”. The definition of CCE is not 

straightforward (Greer & Glackin, 2021). CCE is sometimes considered under the umbrella of 

Education for Sustainable Development, a field born from the need for education to address 

sustainability challenges (Bangay & Blum, 2010; McKeown & Hopkins, 2010; UNESCO, 2010; 

Anderson, 2012). Stevenson et al. (2017) propose a vague definition of CCE: it “ is about learning in the 

face of risk, uncertainty and rapid change”.  There is difficulty and a lack of agreement in the literature 

for a comprehensive definition of CCE (McKeown & Hopkins, 2010; Greer & Glackin, 2021). Thus 

this study opts for a more pragmatic approach, namely by focusing on the main characteristics and 

features as they are proposed by different authors. 

2.1.1. The limits of knowledge-only CCE 

Teaching and learning new content is very often considered a necessary base for CCE (Bangay & Blum, 

2010; Anderson, 2012; Greer & Glackin, 2021). New content consists of basic scientific knowledge on 

climate change, understanding of the climate system, of human’s influence on climate and climate’s 

influence on societies (US Global Change Research Program, 2009), and for some scholars, of 

knowledge about the local environment (Stevenson et al., 2017). However, CCE appears to have 

inadequate and limited impacts on the students to meet the urgency of the climate crisis (Reimers, 

2021). In their review of CCE studies, Rousell and Cutter-Mackenzie-Knowles (2020) conclude that the 

effects of the educational programmes on the students’ attitudes and behaviours are very limited. 

Stevenson et al. (2017) argue that most educational programmes focus on climate knowledge and 

science, insufficient to result in the empowerment of the students to act. Despite being proven wrong, 

many if not most NGOs and organisations still build their strategies on the assumption that more 

information and explanation are needed to move people to action and to crea te systemic change 

(Kollmus & Agyeman, 2002; Moser & Dilling, 2012). These linear models from the early 1970s 

presuppose that the transmission of environmental knowledge leads to environmental concern and 

attitudes, and turns into pro-environmental behaviour and engagement (Kollmus & Agyeman, 2002). 

Common approaches for CCE, based on these models, ignore the fact that many other factors shape 

people’s actions and decisions regarding climate change. If CCE does not include such crucial elements 

(discussed later in 2.2), and simply considers the transmission of knowledge, the individual and societal 

transformation needed are not likely to be achieved. 

2.1.2. The limits of formal CCE 

Because “what children learn today will shape tomorrow’s world” (UNESCO, 2010), schools and 

universities are evident spaces to implement CCE. However, the approach to include climate change in 

the formal educational settings often failes to provide effective CCE.  Often times, climate change in 

schools is limited to the transmission of climate knowledge, in a one-way communication between the 
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teacher and the student, and taught in a narrow way as a limited addition to the science curriculum 

(Bangay & Blum, 2010; UNESCO, 2010; Stevenson et al., 2017; Greer & Glackin, 2021). Because of 

lack of time and space, opportunities for reflection, debates and in-depth learning, argued to be crucial 

for CCE (see later section 2.2),  are weak (Stevenson et al., 2017; Ouariachi et al., 2018). In most 

formal educational institutions, the focus is on teaching and memorising a particular content, for the 

purpose of the test, ignoring the importance of critical thinking and problem-solving (Bangay & Blum, 

2010; McKeown & Hopkins, 2010). 

The difficulties and limits of CCE interventions and programmes that are focusing on climate 

knowledge only and fail at overcoming barriers for climate action attest that another educational 

approach is needed, moving from being exclusively knowledge-based towards being interdisciplinary, 

affect-driven and experiential (Rousell & Cutter-Mackenzie-Knowles, 2020).  

2.2. A comprehensive view of CCE  

This section presents a model illustrating the essential elements of effective CCE. It captures a more 

holistic vision of CCE. In order to make the vision proposed by the model even more comprehensive, 

adult learning, social and transformative learning are discussed as valuable notions for CCE.  

2.2.1. Bicycle Model for CCE 

Introduction: 

Climate change is a complex socio-scientific issue: to empower the students to act and be socially 

transformative, learning and education should go beyond the transmission of technical and scientific 

content (Stevenson et al., 2017). Because the simple transmission of knowledge or information about 

climate change is not sufficient to engage the learner, CCE should not  only focus on providing new 

inputs and facts about climate change (Bangay & Blum, 2010). Education for sustainability and climate 

change should be holistic; programmes and educators must engage students socially, emotionally, and 

foster a learning that is action-oriented and participative (UNESCO, 2021).  

Tolppanen et al. (2017) propose a Bicycle Model as a way of presenting the essential aspects of CCE. 

The model is tested and discussed by Cantell et al. (2019), and reproduced as Fig 1. The Bicycle Model 

shows the various elements that appropriate CCE should contain, and that most regular CCE lack . The 

model takes the form of a bicycle, because “climate education, like a bicycle, is one entity that requires 

all its parts to function”, thus emphasising the holistic nature of CCE (Tolppanen et al., 2017). 

Moreover, the bicycle suggests the constant movement and engagement of the rider. Here, I first 

present the different components of the Bicycle Model, all important to the functionning of the whole. 

Then, I discuss some limitations and deficiencies of the model. 
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Description: 

 

Fig.1. The Bicycle Model for climate change education, redrawn from Tolppanen et al. (2017).  

In the Bicycle Model, Thinking Skills and Knowledge are the wheels of the bike: they are essential for 

the bike to move forward. In the literature, most scholars and educator agree that gaining more 

knowledge about climate is essential. According to Armstrong et al. (2018), climate knowledge 

“includes knowledge about climate systems and processes, and about how humans affect climate, how 

climate change affects humans”. Climate knowledge alone is not sufficient if it is not used, applied or 

critically evaluated (Tolppanen et al., 2017). Thinking skills include critical thinking, system thinking, 

preparation for uncertainty, reflection on values and behaviours, reflection on alternative futures and on 

the role the learner has in shaping this future (Lombardi, 2013; Hicks, 2014). Critical thinking is 

necessary to address wicked problems such as climate change (Tolppanen et al. 2017).  It relates to the 

notion of transformative learning that is discussed later in this chapter (see 2.2.2). 

The chains and pedals of the bicycle depict that the wheels (Knowledge and Thinking Skil ls) must be 

transferred into Action. The pedals also illustrate that changing behaviours and taking actions require 

effort. Tolppanen et al. (2017) explain that putting the new knowledge and thinking skills into practice 

is a key factor for transformative learning. For some authors, CCE has the role to foster individual 

behavioral change (Anderson, 2012). However, individual behaviour change as the ultimate and 

exclusive goal for CCE is sometimes strongly criticised for resembling indoctrination (Bangay & Blum, 

2010)  and being inadequate to address the systemic and wicked nature of climate change (Jorgenson, 

2019). However, it can be argued that education should give the tools for the learner to formulate, 

question and change their own convictions – through debate, discussion and exchange with others. 

Education should provide arguments and support for their ambition and effort to undertake action and 

behaviour change.  

Tolppanen et al. (2017) underline that it is essential to understand what hinders action.  The factors 

influencing environmental behaviours are complex, and scholars have conceptualised various models 

and frameworks in attempt to answer the question. Kollmuss and Agyeman (2002) emphasise that 

environmental action is influenced by internal factors (knowledge, motivation, values, attitudes, 

emotional involvement, personality traits, empathy, desire to help, desire for comfort and convenience, 

[Tapez une citation prise dans le 

document ou la synthèse d'un passage 

intéressant. Vous pouvez placer la 

zone de texte n'importe où dans le 

document. Utilisez l'onglet Outils de 

zone de texte pour modifier la mise 

en forme de la zone de texte de la 

citation.] 
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habits, etc) and external factors (institutional, economic, social and cultural factors, social norms, 

others’ opinions, etc). These Operational Barriers for action are represented by the brakes of the 

bicycle. Tolppanen et al. (2017) mention that there are psychological and socio-cultural barriers to 

climate action, albeit without further specification. Such specification could be found in the five 

psychological barriers in climate change communication hindering an individual’s action, as proposed 

by Stoknes (2015). The explanations of these barriers are listed in Box 1. The barriers relate to the 

nature and content of the message transferred during the CCE intervention (distance, doom), and the 

receiver themself (dissonance, denial, identity). As presented in the Bicycle Model, CCE must 

recognise and overcome these five barriers.  
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Box 1: Stoknes’ 5 psychological barriers to climate action  

 

Distance: Climate change is perceived as geographically remote (Stoknes, 2015): greenhouse 

gases are not tangible, and people often lack direct experience (Moser & Dilling, 2012). The 

distance is also temporal (“climate change will impact us in the future”), social (“climate change 

will impact developing countries”), and due to uncertainty (Spence et al., 2012). Distance 

obstructs the sense of urgency. Also, climate change can appear distant from learner’s locus of 

control, leading to discouragement of engagement or “I don’t care” attitudes (Stoknes, 2015).  

Doom: Climate change is often framed as threat, disaster, loss and sacrifice. Lack of practical solutions 

brings fear, and helplessness (Stoknes, 2015). Mobilisation by fear without emphasis on pragmatic 

solutions results in inaction (Moser & Dilling, 2012). 

Dissonance: What the learners know often conflicts with what they do (Stoknes, 2015). The receiver of 

the message will develop strategies to avoid this cognitive dissonance, such as weakening the 

importance of the concern, dismissing, or denying it (Stoknes, 2015). 

Denial: Denying, ignoring, negating or avoiding climate change facts is often a solution and an act of 

self-defence (Stoknes, 2015). Denial is a defence mechanism: in this situation learning can be 

obstructed, hindered, derailed or distorted (Illeris, 2018). 

Identity: The message is looked and filtered through our social, cultural and self-identity. If the 

information requires change in this identity, it is likely to face resistance (Stoknes, 2015). The learner 

can block or distort the learning: Illeris (2018) talks about mental resistance. Also, a messenger who 

belongs to one’s cultural group or has similar values is more likely to be trusted (Moser & Dilling, 

2012). 

 

 

Stoknes (2015) proposes five solutions to overcome these barriers: activating social networks, 

being supportive, emphasising the simplicity, advantages, and opportunities of a climate-friendly 

behaviour, giving signals and feedback on the impact of behaviours and actions, and along with 

telling successful and inspiring stories. 

 

DISTANCE 

DOOM 

DISSONANCE 

DENIAL 

IDENTITY 

receiver 
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The frame of the bicycle represents the Identity, Values and Worldviews of the learner: it is a 

foundation for CCE. New knowledge and skills are attached to this frame. It also illustrates that CCE 

must engage the learner in discussions about values, worldviews, and ethics. This component 

recognises the importance of the Identity barrier determined by Stoknes. Greer and Glocking (2021) 

argue that meaningful educational responses to climate change must incorporate multiple types of 

knowledge, redirect toward climate justice, and develop ecological worldviews. 

The light of the bicycle is Hope and Emotion. While the climate crisis conveys a large range of 

feelings (grief, anxiety, apathy, hope), the practice of education has given little attention to emotions 

until recently, giving priority to rational science (Head & Harada, 2017; Jones & Davison, 2021). Yet, 

it is argued that emotions could provide the missing link between knowledge and attitude on the one 

hand, and engagement and action on the other (Wolf & Moser, 2011; Ouariachi et al., 2018; Morris et 

al., 2020). Common approaches attempting to convey a sense of urgency and engagement using 

apocalytpic messages are often paralysing action (Morris et al., 2020; Stoknes, 2015). The framing of 

climate change as threatening and distant can lead to apocalypse fatigue: rejection, denial, and 

avoidance of the climate topic (Harms, 2020). Programmes and educators should aim at raising realistic 

hope to encourage the students to take action (Cantell et al., 2019). Negative emotions such as anxiety, 

fear, guilt, hopelessness and grief are often cited as paralysing, while positive emotions, such as hope 

and empathy, are an important path to inspire and motivate for engagement when not based on denial  

(O'Neill & Nicholson-Cole, 2009; Wolf & Moser, 2011; Ojala, 2012). However, scholars argue that 

further research on the affective dimension for CCE is needed: for instance, on the potential of 

pessimistic emotions for increasing people’s perception of climate change risks and the importance of 

their own actions (Morris et al., 2020). 

The saddle represents Motivation and Participation. In addition to tapping into the learner’s 

motivation to learn and act, CCE must engage the learner by encouraging participatory learning,  active 

participation and empowerment of the community and individuals for climate mitigation and adaptation 

(Monroa et al., 2019). In the same perspective as Stoknes (2015), Tolppanen et al. (2017) advise 

against describing climate change as a distant issue and for keeping the message simple. Moreover, the 

authors highlight that learning and working together can strengthen motivation and encourage positive 

engagement.  

 

Finally, the handlebar shows that the bicycle of CCE should be steered towards a future. In other 

words, CCE is future-oriented. Greer and Glocking (2021) argue that meaningful educational 

responses to climate change must offer a space for alternative visions of the future. Kagawa and 

Selby’s vision of CCE is that this “learning moment can be seized to think about what really and 

profoundly matters, to collectively envision a better future, and then to become  practical visionaries in 

realising that future” (Kagawa & Selby, 2010). Only a few articles adopt this vision of an education 

that gives space for challenging and rethinking the world (Monroa et al., 2019).  

Discussion:  

The Bicycle Model illustrates the important elements for effective CCE: structuring and improving 

knowledge, developing thinking skills, taking into consideration identity, worldviews and values, 

arousing motivation and participation, being aware of the barriers, increasing hope and positive 

emotions, fostering action, and moving towards future orientations. The model also captures some 

elements of the transformative learning theory.  

Regarding the Knowledge wheel, Tolppanen et al. (2017) describe that CCE must incorporate scientific 

knowledge, understanding of climate change as a system with feedback loops, and different impacts of 

climate change varying in geography. They also highlight the importance  of information about human 

behaviour and political and economic impacts. Some scholars and educators call for the incorporation 

of multiple types of knowledge: disciplinary and non-disciplinary, spiritual, emotional (Greer & 

Glackin, 2021), and indigenous knowledge (Sherpa, 2017; UNESCO, 2021). Except for disciplinary 

knowledge, the Bicycle Model does not explicitly mention these types of knowledge. Despite some 
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exceptions, emotional, spiritual, and indigenous knowledge and perspectives have received littl e 

attention in the practice of education until recently or have been used inadequately (Head & Harada, 

2017; Jones and Davison, 2021).  They could be easily incorporated within the different existing 

components of the model: Hope and Emotions (for emotional knowledge), and Identity, Values and 

Worldviews (for spiritual and indigenous knowledge).   

In the Hope and Emotion component of the bicycle, the authors emphasise the importance of the nature 

of the emotions conveyed during CCE interventions. However, the emotional component of CCE 

should not only be about conveying the ‘correct’ feelings . Some scholars insist on the understanding 

and mobilisation of these emotions. Ojala (2012; 2016) affirms the need to give space and time for the 

learner to express and formulate their worries, and encourage critical and positive thinking, to highlight 

that alternatives are possible, imagine different, preferable futures, and encourage the learner to use 

their knowledge in a constructive way to increase their feeling of agency (Ojala, 2012; Ojala, 2016). 

Rather than trying to avoid negative emotions, the learner must develop their capacity to welcome 

them, contend with them, and mobilise them through actions (Gousse-Lessard & Lebrun-Paré, 2022). 

Finally, even though they can be present within different elements of the bicycle,  the social aspect of 

CCE and climate action is missing from the figure. Social learning is crucial within CCE. Stoknes 

(2015) explains that social networks are powerful strategies to overcome the barriers to climate action 

(presented in Box 1), and foster climate action. Perhaps, the social dimension of CCE could be pictured 

by transforming the bicycle into tandem, or by adding one or more other bicycles to the illustration.  

 

In this section, I argued that effective CCE must differ from common CCE or standard education that 

are primarily cognitive, and should incorporate all the elements of the Bicycle Model described above. 

Nevertheless this model is still incomplete. It should take a leaf from the experience and insights of 

adult learning and social learning. Thus the next section provides an overview on these last 

components.     

2.2.2. Adult learning, Transformative learning, and Social learning for 

CCE 

Arndt and LaDue (2008) argue that, since the majority of climate-related decisions in the next decades will be 

made by today’s adults, incorporating concepts of adult learning in climate literacy and climate-related 

education is crucial. CF proposes workshops for children and adults. The adult version, which is the most 

frequently used, is the focus of this study. Thus it is important to consider the characteristics of the adult 

learner, and how they affect the learning process within playful learning for climate change. Moreover, the 

Bicycle Model does not illustrate social learning, yet emphasised important notions for CCE. The  notions of 

adult learning and social learning are briefly explained in this section. The concept of transformative learning, 

of which the Bicycle Model contains elements, is also discussed here,  because closely related to adult and 

social learning theories. 

Adult learning – or andragogy – is distinguished from children’s and adolescents’ learning. Knowles 

(1998) is a pioneer of adult learning and formulated the main assumptions of the theory. The 

characteristics of the adult learner affect their motivation for taking part in the learning activity since 

the adult learner enters into the learning situation voluntarily (Arndt & LaDue, 2008). They are 

generally driven by internal motivation, need to know the reason for learning and must be convinced 

that the activity is worthwhile, feasible and positive in their life (Knowles et al., 1998). The adult 

comes into the learning environment with a reservoir of experience and knowledge, provid ing a 

foundation for the reception of new knowledge (Knowles et al., 1998). Adult learners are self -directing, 

taking responsibility and control for their own learning; thus, they consider themselves collaborators 

rather than recipients in the learning process (Knowles et al., 1998). Some of these characteristics can 

challenge the learning process, such as creating cognitive or emotional interference between the 
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learner’s experience and the new knowledge (Knowles et al., 1998), or the failure to explore different 

perspectives (Falasca, 2011).  

Beyond the focus of CCE on “climate”, the climate crisis calls on the learning for “change”: changes in 

“personal beliefs, values, structures, and ways of organising societies and economies” (Macintyre, 

2018) that can lead to the necessary individual and societal transformations. It is argued that learning is 

a powerful area of intervention and a key leverage point for societal transformation towards 

sustainability, by shifting people’s values, mindest, and worldviews (Woiwode et al., 2021), and 

ultimately transcending paradigms (Bryant & Thomson, 2021). The type of change envisaged by the 

literature on CCE holds strong similarities with the type of change addressed by transformative learning 

theories (Girardi, 2016). The transformative learning theory was formulated by Mezirow in his 1970’s 

research on American women returning to community college in order to gain new qualifications for 

the workplace. Hoggan (2015) defines transformative learning as the “processes that result in 

significant and irreversible changes in the way a person experiences, conceptualises, and interacts with 

the world”. Whereas Mezirow focuses on individual transformation, Paulo Freire underlines that 

individual and social transformations go together; one cannot exist without the other. The work of 

Freire, whose perspective includes the recognition of injustice, is often used by scholars and educators 

as a reference for education and learning in the 21
st
 century, in the context of the climate crisis and the 

need for social change (Bangay & Blum, 2010; Bacal Roij, 2022). In his Pedagogy of the Oppressed 

(1970), Freire critiques the ‘banking model’ of education, in which the learner passively receives the 

educator’s information. Rather, the learning should be participatory and emancipatory; the learners 

must be the subject of their own actions rather than objects of oppression. The role of the educator is 

then to institute dialogue and reflective practices into civil society. The contribution of Freire stands in 

the tradition of critical teaching, cultural dialogue and hope (Bacal Roij, 2022). Transformative 

approaches to education expand the learners’ understanding of themselves and of the world around 

them; and ultimately lead to individual and social changes (Bangay & Blum, 2010). If most approaches 

to CCE are missing these elements (Rousell & Cutter-Mackenzie-Knowles, 2020), the Bicycle 

Model is developped with ttransformative learning as a foundation. Indeed, the model emphasises the 

importance of the development of the learner's thinking skills, self-direction, and reflectivity on the 

impact of climate change and the need for cultural changes. It also emphasises positive thinking, 

readiness for change, and focuses on possible pathways to a sustainable future (Tolppanen et al., 2017). 

Transformative learning involves interaction with oneself and with others, thus one can argue that all 

transformative learning is social learning (Lenglet, 2022). Social interaction and participation have 

been emphasised as methods for learning and behaviour change (Reed et al., 2010). Wals et al. (2009) 

determine key features of social learning: 

- it is about learning from each other together;   

- it is assumed that we learn more in heterogeneous groups than we do in homogenous 

groups; 

- it is about creating trust and social cohesion, precisely in order to become more 

accepting and to make use of the different ways in which people view the world;  

- it is about creating ‘ownership’ with respect to both the learning process as well  as the 

solutions that are found, which increases the chance that things will actually take place; 

and  

- it is about collective meaning-making and sense-making 

Glasser (2007) distinguishes between passive and active social learning: active social learning is “built 

on conscious interaction and communication between at least two living beings”. Active social learning  

is about “learning by doing”. In consonance with transformative learning, co-learning can support 

positive change for it enables the learners to be critical about their current knowledge and to acquire 

and apply new knowledge. Active social learning is challenging: there is a need for the group to be 

fully aware of the requirements of such forms of learning. Indeed, active social learning relies for 
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instance on the establishement of a common language, full participation and engagement, transparency, 

tolerance, mutual trust, and concern for the common good (Glasser, 2007). Moreover, its success relies 

on the individuals’ capacities and the rules guiding the learning process. 

2.3. Alternative approaches to CCE 

The previous sections highlighted the limits of current CCE approaches and the elements that 

appropriate CCE should contain. There are alternatives to the current approaches that promise 

overcome these limits, and being more comprehensive by including better the elements of the Bicycle 

Model, and social and adult learning. In this section, the alternative forms for formal education are 

discussed. Among these, game-based approaches are a growing medium for teaching and learning about 

climate change, and are touted to incorporate all the elements discussed above.  

2.3.1. Formal, Non-formal and Informal education  

Many different populations must be educated to address climate change: not only children and youth, but also 

adults. Access to awareness and education programmes is needed at all levels and for all ages (Bangay & 

Blum, 2010; Kagawa & Selby, 2010; McKeown & Hopkins, 2010; UNESCO, 2010). It must be addressed to 

“old and young, the employed and the unemployed, leaders and followers, business owners and workers”; it 

must reach people out of school or people with limited formal education background (Bazin & Saintis, 2021; 

Reimers, 2021). Thus, the efforts to incorporate CCE must not only be implemented in schools and 

universities; more attention must be paid to non-formal and informal settings that have the potential to reach a 

broader audience and thus have a larger impact (Bangay & Blum, 2010; UNESCO, 2010; Stevenson et al., 

2017; Bazin & Saintis, 2021; Greer & Glackin, 2021). Eshach (2007) explores the differences between formal, 

non-formal and informal learning. Table 1 summarises the main differences. 

Table.1. Differences between formal, non-formal, and informal learning (Eshach, 2007).  

Formal Learning Non-formal Learning Informal Learning 

- Usually at school 

- May be repressive 

- Structured 

- Usually prearranged 

- Motivation is typically 

more extrinsic 

- Compulsory 

- Teacher-led 

- Learning is evaluated 

- Sequential  

- At institution out of school 

- Usually supportive 

- Structured 

- Usually prearranged 

- Motivation may be extrinsic 

but it is typically more 

intrinsic 

- Usually voluntary 

- May be guide or teacher-led 

- Learning is usually not 

evaluated 

- Typically non-sequential 

- Everywhere 

- Supportive 

- Unstructured 

- Spontaneous 

- Motivation is mainly 

intrinsic 

- Voluntary 

- Usually learner-led 

- Learning is not evaluated 

- Non-sequential 

Scholars call for the integration of new informal and non-formal mediums, and hybrid spaces offering 

alternative possibilities for learning and action, and potentials for transformations (Stevenson et al., 2017). 

Moreover, because of the urgency of the climate crisis, informal and non-formal education, in contrast to the 

long-term investment needed for formal education, can be effective tools: this type of learning “does well in 

efficiently and effectively meeting the needs of a society because it is very functional and practical” (Bazin & 

Saintis, 2021).  

Game-based approaches and playful learning are alternative CCE means belonging to the non-formal 
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and informal learning environments. Increasingly used, these new informal approaches could overcome 

the barriers, challenges and limitations of the mainstream educational strategies, and meet the 

requirements for effective and comprehensive CCE.  

2.3.2. Serious games and Game-based approaches for CCE 

In 1970, Abt first coined the oxymoron serious games and defined the category as games that “have an 

explicit and carefully thought-out educational purpose and are not intended to be played primarily for 

amusement” (Abt, 1970). But before the rise of serious games in the 2000s, games were already used 

for supporting purposes such as education, healthcare, defence, art and culture, and religion 

(Wilkinson, 2016). The definition of serious games is not unanimously agreed upon in the field of 

study. While most definitions derive from the idea of Abt that serious games have a purpose beyond 

entertainment (Djaouti et al., 2011; Wilkinson, 2016), some scholars limit their definition of serious 

games to the category of digital or computer games (Zyda, 2005). There are similar concepts related to 

serious games: gamification, game-based learning, edutainment, etc.  

Within environmental and sustainability education, game-based approaches are increasingly used to 

engage the public and they appear as “natural tools for CCE and engagement” (Wu & Lee, 2015). The 

literature on climate change games agrees that game-based approaches provide more powerful 

experiences than exposure to information in traditional formats (Wu & Lee, 2015). Reckien and 

Eisenack (2013) identify three primary objectives of serious climate change games:  

1. To teach knowledge and provide familiarity with the issue of climate change  

2. To make the players aware of the challenges associated with climate change, and 

3. To encourage players to develop solutions. 

Game-based CCE can reflect and incorporate the elements of the Bicycle Model for CCE and the 

multidimensionality of climate change learning. Articles on climate change games identify a wide and 

increasing variety of games. Variety resides in the format of the games that Wu and Lee (2015) 

organise in 5 categories: offline facilitated experience, car -/board-games, computer games, mobile 

games and pervasive games. These categories’ descriptions and features are synthesised in Table 2.  

Table.2. The diverse formats of climate change games, adapted from Wu & Lee (2015).  

Format Key features Advantages/Disadvantages Examples 

Offline 

facilitated 

experience 

Facilitated activities, 

often involving teams 

or role-play  

- Flexible and adaptable, but 

facilitation requirement a 

potential barrier 

- Debriefing 

Climate Diplomat, 

SMARTIC 

Card-/board-

game 

Short game-play 

session, usually 

involving a small 

number of players 

- Low in cost and technological 

requirements, 

- May be harder to scale 

Artic Saga, 

EcoChains, Artic 

Crisis, Keep Cool,  

Computer 

game 

Computer-based role 

plays, simulations or 

management games 

- Consistent and scalable 

experience 

- Requires computer hardware 

- In-game assessment 

Anno 2070, Climate 

Challenge, Fate of 

the World 

Mobile game Highly graphical with 

short, on-the-go play 

- Able to provide portable, 

location-based games 
Climate Mission 
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sessions - Requires smartphone technology 

- In-game assessment  

3D, WB Climate 

Pervasive 

game 

May include a 

combination of online 

and offline activities  

- New experiences with multiple 

entry points 

- May be less intuitive to learn 

- In-game assessment, concrete 

behaviours and actions 

FutureCoast, 

Greenify, Love 

Letters to the Future 

 

Besides their diversity in format, climate change games also differ in terms of actors in volved in the 

game’s development (academic, public/governmental, non-governmental, and private), the language 

used and geographical outreach, the public targeted and the scale or issues addressed (Reckien & 

Eisenack, 2013). Games can focus on basic knowledge on climate change, mitigation of emissions, 

policy and decision-making, disaster risk reduction, or energy (Reckien & Eisenack, 2013).  They can 

address aspects of climate change mitigation, adaptation, or both (Flood, 2018). Climate change games 

find their usability in various settings. Games for learning are used in schools, universities, private 

contexts, public events, and business settings. Also, game-based approaches are found very useful for 

public participation, stakeholders’ engagement,  research, decision- and policymaking, by supporting 

knowledge-sharing (Bachofen et al., 2015; Parker et al., 2016).  

This study wishes to explore the promise of game-based approaches to constitute a more comprehensive 

approach of CCE and overcome some limits of current approaches. The explorative nature of this 

research is more extensively explained later in Chapter 4 on the research methods.  
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3. Climate Fresk: an illustrative case of game-based CCE 

“You don’t have time to read the 2000 pages of the IPCC report? 

In 3 hours, the collaborative workshop “The Climate Fresk” allows you to understand the essential 

issues of climate change in order to take action. ” 

(Climate Fresk, n.d) 

 

“You’re holding all the cards” 

(CF slogan) 

 

A master thesis is not appropriate for reviewing all game-based CCE. Therefore, this thesis focuses on 

only one particular example, namely CF, as an example of the playful CCE approach.  This section 

presents a description of CF and its functioning, based on the assumption that CF demonstrates to a 

significant degree the essential features of effective CCE as presented in the previous sections.  

CF is a game-workshop for CCE. It can be connected to two of the formats of climate games identified 

by Wu and Lee: offline facilitated experience and card-/board-game (see Table 2), and belongs to 

informal and non-formal educational approaches. CF was originally an offline workshop guided by a 

facilitator. The online version emerged during the covid pandemic. The workshop is based on a set of 

42 cards representing elements of climate change. Using collective intelligence, the group of players 

place the cards on the table following a cause-consequences sequence. Thus, they build their own 

collage of climate change. Based on the new understanding of the players, the continuation of the 

workshop consists of activities, discussions and debriefings on emotions and solutions regarding 

climate change. The following section gives a detailed description of the CF organisation and the 

workshops. 

3.1. Climate Fresk: the organisation  

The association and the game La Fresque du Climat was created on 17 December 2018 by Cédric 

Ringenbach, a French engineer, lecturer, and consultant in energy transition  (Climate Fresk, n.d), based 

on an experience in 2015 with his students (La Fresque du Climat, n.d). He designed a card game meant 

to help the players understand better climate change science published in the IPCC report. Volunteer 

facilitators are organising and leading the CF workshops during which the game is used. CF is “an 

effective tool for educating and raising awareness among citizens” that needs to be spread widely and 

quickly (Climate Fresk, n.d). The CF organisation highlights the need to react quickly in face of climate 

change “threatening humanity” (Climate Fresk, n.d .). This urgency justifies the desire for exponential 

growth in reaching participants and training new facilitators (La Fresque du Climat, n.d). Initially 

implemented in France, CF is expanding worldwide. The organisation argues that climate change is a 

global and borderless issue and requires everyone’s mobilisation (La Fresque du Climat, n.d). In the 

introduction video on the international website’s home page, CF highlights the need to provide quality 

and scalable education for climate change (Climate Fresk, 2021). 

The cards used for the workshop have been translated in several languages and there are now 

international referents in different countries. CF emphasises its success owing to the exponential 

growth of workshops, participants and facilitators: more than 300 000 participants and 13 000 

volunteers in 50 different countries and 35 languages (Climate Fresk, n.d). Indeed, after having 

participated in a CF workshop, any participant can become a workshop facilitator after three hours-

training, thus creating a snowball effect. 
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CF organisation is increasingly present during international climate change and sustainability events. In 

November 2021, the NGO organised workshops at the Glasgow COP26.  

3.2. Climate Fresk-Sverige  

Expanding worldwide, CF started its activity in Sweden in 2020 with the establishment of the Swedish 

local branch of the NGO. CF-Sverige is young and evolving. Approximately 500 participants were 

reached at the end of 2021, in workshops organised during public sessions mainly in Stockholm and 

Göteborg, within companies, during festivals, and within the personal sphere. At the beginning of 2022, 

CF-Sverige counted 58 members, trained as facilitators, including four international referents, who are 

facilitators in communication with headquarters in France. In 2021, the volunteer team translated the 

cards into Swedish, enabling the organisation of workshops both in English and Swedish. It is to be 

noted that the majority of the facilitators are foreigners, with a large number of French people. This is 

explained by the French origin of CF. It can be assumed that this could influence the type of players 

participating: there are usually fewer Swedish than French and other foreign participants.  

The goals of the Swedish branch for 2022 are to increase the number of facilitators trained in Sweden, 

provide support for the new facilitators, and increase the number of participants  reached during the 

workshops. During the first monthly meeting in 2022, the average ambitions of the present facilitators 

were to reach approximately 2500 participants by the end of the year. Developing the organisation of 

workshops in Swedish, and having an increased presence in universities, schools and festivals around 

the country is also on the agenda.  

3.3. The workshops: description and phases  

3.3.1. Description 

CF is a climate change serious game and collaborative workshop based on the data of the latest IPCC 

report. It aims at making people understand the causes and consequences of climate change. It was 

originally based on data of the Working group I contribution to the fifth IPCC assessment report, “The 

physical science basis” (IPCC, 2013). The  game content has been revisited according to the sixth IPCC 

report (IPCC, 2021).  

The workshops are accessible for all, but adjusted to different publics: they are organised in schools, 

universities, public and community settings, NGOs, companies, and political settings. There are 

different types and versions of CF workshops depending on the public: the children’s version targets 

the 9 to 14 years old and contains 23 cards. It is mainly used in schools. The adult version contains 42 

cards. It is addressed to the general public from 14 years old and above. The expert version is only used 

by the organisers of CF to develop their knowledge as workshop leaders. CF also offers a quiz. This is 

a shorter version of the usual workshop. It is used during festivals or conferences hoping to trigger 

participants to engage in the classic version. The latest CF ‘products’ are the so-called collages: La 

Fresque de l’Océan, La Fresque de la Biodiversité, La Fresque des Déchets, La Fresque de la Forêt, 

La Fresque des Nouveaux Récits, etc.  These workshops are inspired by CF and aim for a collaborative, 

playful, and systemic understanding of issues related to oceans, biodiversity, waste, forests, and 

imagining new futures. 

This study focuses on the adult version of the usual workshop. The workshop is divided into three 

phases. The phases are described and connected to the Bicycle Model for CCE (Fig 1), and the d ifferent 

elements discussed earlier - on adult, social, transformative, non formal and informal learning - 

showing that in its design, CF has incorporated insights of recent research on climate change learning, 

education and communication.  
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3.3.2. The Phases of CF Workshops 

The adult version of the workshop lasts 3 hours and is the most used in public events and within 

companies. It is designed for groups of 4 to 8 people. The participants are guided by one or more 

facilitators. The workshop is divided into three phases following a short “ice-breaker” for the 

participants to introduce themselves and create a welcoming and relaxed atmosphere.  

Phase 1: The game 

The first part of the workshop consists of the creation of the climate collage and lasts one hour to  one 

hour and a half. There are 42 cards divided into 5 sets. While sets 1, 2, and 3 mostly encompass the 

causes and mechanisms of climate change, the two last sets relates mainly to consequences on 

biodiversity and humanity. The division in sets enables the players to progressively appreciate the 

complexity of climate change. The cards have a title, a picture or a graph, and represent different 

components of climate change. Explanations are written on the back of the cards. Fig 3 displays six 

cards and their explanations. The facilitator reveals the sets one by one, and distributes the cards to the 

participants at the beginning of each set. The players discuss and decide how to place the cards on the 

table (or the dedicated space of the software if the workshop is organised online) in a cause-and-effect 

order. The facilitator helps the participants, by correcting certain points and providing further 

information if necessary. Once the position of the cards is approved by the players and the facilitator, 

the next set of cards is revealed. The cards continue to be placed into the collage, and in relation to the 

previous cards.  

 

Fig.2. Some CF cards (Front: illustration and title, Back: explanation) © Climate Fresk . 
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After the third set, the participants can add arrows between the different cards to highlight the causes-

consequences links and feedback loops. Participants are encouraged to justify their choices, collaborate, 

use their knowledge, and pitch to explain climate change.  Phase 1 ends when a ll cards are placed on 

the table or the wall and the participants consider their collage adequate, agreed and understood. The 

collage illustrates the complexity of interactions and dynamics between the different elements. Fig 4 is 

an example of a collage at the end of the phase 1. This phase relates to the “Knowledge” wheel of the 

Bicycle Model for CCE, and also to the saddle (“Motivation and Participation”) since the game is 

collaborative and participatory. Moreover, this phase, heavily relying on the active participation of the 

players, involves learning from each other, learning by doing, and collective meaning-making. In other 

words, it is a good example of social learning.  

 

 

Phase 2: The creative part 

After the collage is complete the participants are encouraged to personalise, decorate, and make the 

collage beautiful. They also give a title to their collage. This part aims at offering a relaxing time for 

the players after phase 1 and at stimulating the use of their creative  abilities and inclinations. It is used 

as a transition towards the last phase of the workshop by giving time for absorbing the information and 

easing communication among the participants (Climate Collage, 2019). This artistic phase can relate to 

the emotion and future thinking elements of the Bicycle Model. 

Phase 3: The debriefing 

The debriefing is the last part of the workshop. It aims at offering a space for the players to express and 

share their feelings and emotions regarding the climate crisis, and accompanying participants in their 

personal reflection on their journey into climate action. This first part of the discussion on emotions 

relates to the light of the bicycle (Fig 1) and the importance of emotions and raising hope in CCE. 

Finally it consists in an exchange and discussion about individual and collective solutions. This part of 

Fig.3. An example of a finished collage. 
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the workshop does not follow strict guidelines; the content relies highly on the choices and approach of 

the facilitator. To initiate discussion on emotions, some facili tators use emotion wheel charts, the 

emotion tree, the Kübler-Ross curve of change, etc. For the discussion about solutions, a common 

approach is to use post-its with different colours representing categories of activities (industry, 

agriculture, buildings, and transportation) within the political, company, and individual spectrum. The 

participants write their ideas about collective and individual solutions. They can be asked to stick the 

post-its on a graph depending on the impact on the action (weak/strong) and the ease of implementing 

this action (easy/difficult). Other approaches can also be used: debates, role-play, story-based, etc. The 

debriefing incorporates the second wheel of the Bicycle Model, “Thinking Skills”. It may enable to 

touch upon the “Identity, Values, and Worldviews” of the learner, and stimulate discussion about the 

new knowledge in relation to it. Also, the facilitator can decide to orient the discussion towards the 

future, thus using the handle of the bicycle. The discussion on solutions relates to the paddle of the 

bicycle and the movement toward “Action”.   

One day after the workshop, most of the facilitators send a post -workshop debrief-email to their 

participants. Here again, the content varies according to the facilitator. Commonl y, the email may 

contain a link to calculate one’s individual carbon footprint, to implement concrete solutions in ones 

daily life, or to learn more about climate-related topics. The email can also incite the participant to 

spread the word, to become a facilitator, and to invite friends and family to join a workshop. 

CF, in its design and within the different phases, incorporates the elements discussed in the previous 

chapter of adult, social, transformative learning, and non-formal and informal education. Regarding 

adult learning, the players are using their reservoir of knowledge and experience to rebuild the collage 

and share emotions and solutions to the climate crisis. They usually join the workshop voluntarily, 

which is a characteristic of adult learning and non-formal and informal learning. CF workshops 

incorporate elements from non-formal and some from informal learning. The workshops are structured 

(they follow the official format with the different phases) and usually prearranged (the workshops are 

planned ahead and require registration of the participants), characteristic of formal but also non-formal 

learning (see Table 1). Specifically related to non-formal learning, the motivation of the players may be 

extrinsic but typically more intrinsic. CF workshops also include components of informal learning. For 

instance, workshops can be organised everywhere, and are supportive. Moreover, learning is not 

evaluated. Finally, the workshops are a mix of teacher-led and learner-led learning, since the facilitator 

has a role of guide but the players are in charge of building the collage (Phase 1) and brainstorming 

solutions (Phase 3). The objective of CF is to for the participants to understand the essentials of climate 

change and take action. Its ultimate goal is to “push the world into transition” (Climate Fresk, n.d.). 

Even though CF does not clearly aim at shifting values, mindsets, and worldviews thus generating 

individual transformations, its goals, design and different phases incorporate elements of trans formative 

learning and could support societal transformation. Because the workshops involve participatory 

learning, and Phase 3 supports reflection on emotions and solutions, the participants may to a certain 

extent experience transformation. 

3.4. Climate Fresk Features  

CF claims its uniqueness in that it is “an easy and quick tool to bring people together to discuss the 

environmental challenges, raising awareness and increasing knowledge about IPCC studies” (Climate 

Fresk, 2021). CF proposes an approach to overcome the fact that talking about climate change is 

“always complex, sometimes dividing, often boring” (communication training document).  

The workshops are considered successful due to the characteristics explained in Table 3 below. 
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Table.3. Features of CF. 

Feature Explanation (from the CF’s websites and documents)  

Playful  A serious game  

 Fun 

Collaborative 
 Fosters team spirit and collective intelligence  

 Collective understanding  

 Knowledge sharing 

Visual  Cards game (the players look, hold, move the cards) 

 A picture is worth a thousand words 

Creative  Time to make the collage unique, title, drawings 

Simple 

 Material (cards, pens, paper, table) 

 Quick 

 Accessible to all publics 

 Understanding the essentials of climate change science 

Scientific  Based on the IPCC reports 

The French website claims that the participants leave the workshop united, motivated and equipped to 

create reachable solutions (La Fresque du Climat, n.d).  

3.5. The Roles and Training of the Facilitator 

There is no CF workshop without a facilitator. The facilitator has three important roles: organiser, 

expert, and mediator (Climate Collage, 2019). Each role is explained in the Self-training guide (2019) 

and synthesised in Table 4. 

Table.4. The three roles of the facilitator, adapted from Climate Collage (2019). 

Role Explanation 

Organiser 

 Organises the event with the partners 

 Gathers resources 

 Coordinates 

 Keeps track of the time 

 Leads and concludes the workshops 

Expert 

 Pedagogic skills 

 Understands the key concepts 

 Can answer questions 

 Is not supposed to know everything 

 Continues self-training 

Mediator 

 Ensures the good conduct of the workshop 

 Ensures motivation, respect and equal opportunities to participate 

 Guides 

 Gives information and tips 

 Manages emotions 
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The facilitator manages three budgets: the time budget (during the workshop), the complexity budget 

(when providing explanations to the participants), and the emotional budget (managing the emotions) 

(Climate Collage, 2019). After the initial training workshop, the new facilitator can facilitate  in tandem 

with a more experienced facilitator. The facilitators are encouraged to continue training and learning 

until being fully autonomous and being able to facilitate workshops on their own. By gaining more 

experience, it is also possible to become an instructor for new facilitators. A dedicated facilitator space 

on the CF website contains resources for learning and facilitation tips.  
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4. Framework: Game-based CCE 

4.1. Introduction 

This chapter proposes a framework (graphically represented in Fig 5) for game-based CCE. Game-

based CCE approaches must certainly follow the comprehensive vision for CCE discussed earlier (see  

2.2). Yet,  because this research consists in the evaluation of a game-based workshop, a framework is 

proposed to present the specific features of these types of interventions.  The framework is based on the 

literature on game research, environmental communication and education, and learning theories  for 

examining the main components of playful CCE and how they can result in positive changes in climate 

change knowledge, skills, attitudes, and engagement.  

The framework is used to 1) assess the extent to which CF can be considered a proper example of CCE 

game, and 2) support undertaking the research and evaluate the extent to which CF is effective, thus 

answering the main research questions. In the following sections the main features of playful learning 

are presented, then the intended or expected outcomes of climate change learning, and, thirdly, how  

learners’ characteristics mediate between these two sets of features and outcomes. 

4.2. Game-based CCE Framework 

The framework identifies and categorises the features of climate change game-based approaches that, if 

well-design and incorporated, can support the motivation and cognitive gains of the learner, overcome 

psychological barriers to climate action, and lead to enhanced CCE outcomes. The characteristics of the 

(adult) learner, and their pre-existing climate change tendencies (awareness, knowledge, attitudes, 

beliefs, behaviours) influence to a certain degree their motivation to play and learn while participating 

in the learning experience, as well as the outcomes of the learning experience.  

The framework operates within the cultural and societal context; that is, the external  conditions that 

influence and can challenge or hinder the learning process, such as social, practical and institutional 

conditions, social norms and expectations (Kollmus & Agyeman, 2002; Lorenzoni et al., 2007; Illeris, 

2018).   

4.2.1. Features  

Most studies agree that serious games for climate change are important for CCE and learning (Wu & 

Lee, 2015) and have the potential to reach a large audience (Kwok, 2019). Well-designed game-based 

approaches have the potential to overcome the limits of common CCE approaches and enhance 

opportunities for learning and engagement (Flood, 2018), thus standing as important tools for 

supporting climate mitigation and adaptation (Reckien & Eisenack, 2013). Based on an extensive 

literature review, five main features of effective game-based CCE approaches can be distinguished. 

These features can leverage the power of games to engage the players and achieve the intended 

educational goals (Garris, 2002). They are: ‘Enjoyable and Immersive’, indicating the game’s style; 

‘Meaningful and Credible’ is related to instructional content. ‘Social-based and Active’, ‘Emotion-

oriented’ and ‘Problem-solving and Solutions-oriented’ are related to the games’ educational goals, 

leading to cognitive, affective, relational, behavioural, and engagement outcomes. 

‘Enjoyable and Immersive’:  

Fun (related to amusement, enjoyment and pleasure), joyful (cheerful, conveying happiness and joy) 

and immersive are characteristic features of playful learning. The perception of a topic as boring or 

overly complicated results in a decline of learning outcomes (Fjællingsdal & Klöckner, 2017). Thus, 
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enjoyable educational games are not only increasing the intrinsic motivation of the learner to play, 

continue playing throughout the game, and repeat the experience (if there is replayability), but also 

supports memory retention, creative thinking and results in higher positive learning outcomes 

(Fjællingsdal & Klöckner, 2017; Zosh et al., 2018). Features of educational games such as being 

challenging, achievable, including in-game feedback, and interaction with other players, can lead to a 

higher level of enjoyment (Fjællingsdal & Klöckner, 2017; Galeote & Hamari, 2021). Educational 

games can generate a state of flow: the immersion of the player in the game increases their  

concentration, interest, motivation and enjoyment (Hamari et al., 2016). Climate change games can 

make scientific understanding more comprehensible by using jargon-free and accessible language 

(Reckien & Eisenack, 2013; Flood, 2018) and with support to their visual or narrative features (Flood, 

2018). An immersive experience enhanced by narration, audio, visual, or role-play can break the 

psychological distance between the player and climate change, increase empathy, and affective 

engagement (Janakiraman et al., 2018). The use of scenarios and narratives and can help capturing the 

complexity of climate change without overwhelming the participants (Flood, 2018). Enjoyment of the 

player can also increase visual short-term memory and general knowledge structures (Fjællingsdal & 

Klöckner, 2017). Games use the power of stories and narratives, making them more concrete, vivid, 

visual, and using humour or a strong plot for instance: thus they help to reframe the climate message 

and overcome two psychological barriers for climate action: distance and doom (Stoknes, 2015). 

 

‘Meaningful and Credible’:  

In order to be effective, the content of the educational game must be  credible: the scientific background 

and concepts used are obtained from trusted sources (Wu & Lee, 2015; Ouariachi et al., 2018). It is a 

shared idea that learning goes beyond basic content, and that the information must be transferable 

(Zosh et al., 2018). Transference of learning is defined as the “extent to which a game enables players 

to capture the emerging complexity of gameplay, help make sense of individual and isolated 

experiences, and fill the transfer gap between the game and the world outside” (Aubert et al., 2019). 

Thus the climate change game must resemble, capture and aid the comprehension of the complexity of 

climate change, and encourage system thinking (Wu & Lee, 2015; Aubert et al., 2019). The design of 

the game must enable this without overwhelming the players: language, communication strategies, and 

“careful use of scenarios, narrative, indicators, and visualisation” can help (Flood, 2018). 

‘Emotion-oriented’: 

As explained in the Bicycle Model, evoking emotions and hope, and giving space for sharing and 

reflecting on emotions are crucial elements within CCE. Games target the player’s attitudes, values and 

emotions (Wu & Lee, 2015). Ideally, climate change games aim at engaging the player emotionally 

(Janakiraman et al., 2018), evoking strong emotions through imagery or narration for instance 

(Ouariachi et al., 2018). The experience of the game (high engagement, future visioning, imagery, etc), 

can tap into the player’s emotions and increase feelings of urgency and hope (Wu & Lee, 2015; Kwok, 

2019). Taking different roles and perspectives is also a way to build empathy (Wu & Lee, 2015).  On 

the one hand, games can be powerful at raising emotions. On the other hand, the use of imagery, 

narratives, scenarios, or indicators can easily fall into the trap of overwhelming the player and 

encountering Stoknes’ “Doom” barriers  (Box 1). Thus, a careful game design should avoid pessimistic 

emotions so as not to be counterproductive. 

If the literature on climate change games does not emphasise the role games can play in giving space 

for sharing and reflecting on emotions, I suggest that game-based approaches can support emotional 

awareness, acceptance and sharing. A number of approaches can be successful in addressing the 

affective dimension, such as discussion and perspective sharing, open debates, peer involvement, role -

playing, problem-based learning, simulations, etc (Shephard, 2008). Giving time for debriefing, 

sharing, and reflecting of the emotions can be part of the design of the game.  
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‘Social-based and Active’: 

The social feature of playful approaches for climate change is one of the conditions for effectively 

addressing the climate change communication barriers: group conversations and social networks are 

powerful strategies to overcome helplessness and passivity and can stimulate action and behaviour 

changes (Stoknes, 2015). Social learning within game-based approaches is driven by intense social 

interaction required by the game mechanism in which players must think, take decisions, cooperate, and 

thus generate collective intelligence, co-production of knowledge and peer-to-peer learning (Flood, 

2018). Social interactions through cooperation, collaboration or competition are factors of increased 

enjoyment (Zosh et al., 2018) and climate change engagement (Ouariachi et al., 2018). The game 

experience and outcomes can create a sense of individual and collective ownership (Aubert et al., 

2019), increasing the chance that the solutions found will actually take place (Wals et al., 2009). 

Creating a safe space for encouraging interaction, dialogue, sharing opinion and encourage reflexivity 

is the primary task of the educator or facilitator of the learning game (Flood, 2018).  

Games provide “designed experiences” in which the learner is not just passively reading or listening to 

information, but can learn by “doing and being” (Wu & Lee, 2015) New information is better retained 

when the learner engages in his own learning, explores, and discovers the information themselves (Zosh 

et al., 2018). However, it appears that several climate games offer a superficial cover of the issues or 

presuppose that the players already have the basic knowledge required (Reckien & Eisenack, 2013). 

‘Problem-solving and Solution-oriented’:  

Climate change games can encourage the players to experiment, find and develop solutions  (Reckien & 

Eisenack, 2013). Proposing simple solutions and “accessible, interactive and relevant” signals or 

indicators to measure the impact of decisions and actions are solutions to trigger action (Stoknes, 

2015). Games can simulate circumstances that are not possible in real life (Ouariachi et al., 2018), thus 

providing the learner a safe space for testing strategies, taking decisions, thinking about solutions and 

observing their consequences, within a complex system represented in the game (Janakiraman et al., 

2018). Indeed, games provide a space in which the player is not pinned on one position and in which 

their actions does not have an impact or cannot be held against them outside the game space. When the 

game design enables the player to experience the direct impact of their decisions (through in -game 

feedback and direct rewards), the player can feel inspired and confident to take action and engage in the 

real world (Ouariachi et al., 2018; Kwok, 2019).  

Allowing time for debriefing, discussion and reflection strongly supports learning after game-play (Wu 

& Lee, 2015), and can give space for critical thinking on solutions and alternative visions for the 

future, which are considered critical elements within CCE (Kagawa & Selby, 2010). Some game design 

and elements (role playing for instance) can help the players in understanding their current or potential 

role in transforming the system (Bachofen et al., 2015).  
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Fig.4. Game-based CCE Framework. 
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4.2.2. Learning outcomes  

This section examines the different learning outcomes in CCE. The combined game-based learning 

features are expected to support these outcomes.  

Climate Knowledge, Understanding, and Thinking Skills 

In the Bicycle Model for CCE proposed by Tolppanen et al. (2017) (see Fig 1), knowledge and thinking 

skills are the wheels. As discussed earlier, imporving climate change knowledge and developping 

student’s thinking skills are imporant elements of CCE and crucial learning outcomes. As explained in 

the previous section, the acquisition of new knowledge and learning can be supported by the different 

features of playful learning for climate. Effective learning must be sustained through feedback, 

debriefing, in-game or post-game assessment (De Freitas, 2006; Wu & Lee, 2015).  

Imagination and creative and critical thinking can be fostered by social interactions (especially within a 

heterogeneous group) and by the design of a game that is immersive, and enables solution -thinking, 

problem-solving and experimentation (Wu & Lee, 2015).   

Climate Change Attitudes 

Change towards more climate-friendly attitudes is another learning outcome that can result from 

playing a climate change game. Environmental attitudes consist of the combination of “beliefs, affect, 

and behavioural intentions [...] toward environmentally related activities or issues” and are important 

factors for changing intentions and behaviours (Christensen & Knezek, 2015). Climate change attitudes 

consist of three main components: cognitive (thoughts and beliefs connected to climate change), 

affective (feelings and emotions linked to climate change), and intention and readiness for actions 

(Christensen & Knezek, 2015; Stoknes, 2015; Armstrong et al., 2018). Janakiraman et al. (2018) show 

evidence that games are effective tools for positive changes in environmental attitudes. The affective 

dimension of playful learning (‘Emotion-oriented’) can tap into the attitudes of the players. Moreover, 

games can challenge, question and reframe existing beliefs, assumptions, and mental models, and 

encourage out-of-the-box thinking (Flood, 2018; Ouariachi et al., 2018).  In addition, the ‘Social-

oriented and Active’ feature plays also an important role as attitudes are embedded within social 

relations and networks (Stoknes, 2015).  

Climate Change Engagement  

This learning outcome aligns with the “action” represented by the chain and pedals of the Bicycle 

Model”. Because the game features earlier described can help overcome the barriers to climate action, 

games can trigger engagement and action. To enter engagement, the learners “need to care about it, be 

motivated and able to take action” (Lorenzoni et al., 2007). Climate change engagement implies that 

the public actively takes part in actions on climate change (Wibeck, 2014). Public engagement can 

relate to public participation in decisions and policy. Another form of climate change engagement is “a 

personal state connection with the issue of climate change” (Wolf & Moser, 2011). Engagement can 

manifest through various forms of intentions and actions from the learner: Falloon and Freeman (2021) 

evoke pro-environmental behaviors, willingness to read more about the topic, and joining an 

environmental group.  

 

The connection between environmental attitudes and behaviours is not simple and straightforward. 

Most scholars affirm that attitudes do not determine behaviour directly. In their study Janakiraman et 

al. (2018) argue that games are an excellent medium for achieving attitude and behavioural change: 

they find that when games provide the learner with the opportunity to try and test new behaviours  in the 

safe conditions of the game,  new behaviours can be learned and translated in the real world. However, 

other studies highlight that the impact of games on behaviours remains limited (Ouariachi et al., 2018). 
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Janakiraman et al. (2018) and Wu & Lee (2015) point out the lack of research and evidence of games’ 

effect on long-lasting behaviours.  

Games can increase the sense of self-efficacy and collective efficacy. Bandura (1982) defines perceived 

self-efficacy as the judgment or belief that one has the capability to achieve the desired goal. People 

with a great sense of efficacy, believing in their capacities, deploy their effort to the demands of the 

situation, and are more likely to take action despite significant obstacles (Bandura, 1982; Bandura, 

1989). Collective efficacy refers to the shared belief that a group can produce the desired outcome 

through collective action (Bandura, 2000). Playful learning can overcome the feelings of powerlessness 

and create a sense of agency and control, by allowing the player to make decisions and see or 

experience the consequences thereof. For instance, a game can reward a player when reaching a certain 

target or when taking a climate-friendly action within the game: rewards can trigger engagement 

(Ouariachi et al., 2018).  

Because playful learning can generate a sense of empowerment, agency, and motivation to act (Flood, 

2018; Kwok, 2019; Galeote and Hamari, 2021) and help the player to better understand their potential 

role in transforming the system (Bachofen et al., 2015), playful learning for climate change has a 

significant potential for transformative learning.   

4.2.3. Learner’s characteristics  

As shown in Fig 4, the characteristics of the learner influence and mediate between the Features and the 

Learning Outcomes of playful learning for climate change. The learner’s individual, social and cultural 

background can be important when examining the effectiveness of a game or educational programme 

for climate change. The characteristics of the learner are the internal lea rning conditions of the 

individual and factors that influence and mediate the motivation to learn, the learning experience, and 

the learning outcomes. Fjællingsdal and Klöckner (2017) assume that the environmental attitudes, 

beliefs and level of knowledge of an individual are likely to affect their enjoyment of the game and 

learning outcomes (Fjællingsdal & Klöckner, 2017). The players enter a learning situation with 

different levels of knowledge, skills, and abilities. The adjustment of the game according to the player 

is crucial for successful learning (Wilson, 2009). The learning outcomes (climate attitudes and 

engagement) are not only a result of the playful learning situation. For instance, in their study, 

Ouariachi et al. (2018) find that a difference in nationalities (with particular country- or culture-based 

habits and structures) produce different results among the players in terms of self-efficacy. They argue 

that cultural aspects should be taken into account during the game.  This echoes the “Identity, Value, 

and Worldviews” component of the Bicycle Model (Fig 1).  

4.3. CF within the Game-based CCE Framework 

Based on the framework developed, it is suggested that, to the extent that CF workshops incorporate the 

elements of the game-based CCE framework, they will constitute effective approaches for CCE. The 

field research designed to test this suggestion is described in Chapter 5. It will scrutinise the intended 

learning outcomes as seen by the facilitators, and the actual learning outcomes of the participant s as 

seen by themselves. The resulting data and findings are presented in Chapter 6.  This section presents a 

preliminary determination of whether CF represents a proper example of game-based CC learning by 

examining the presence of the framework elements in the official vision of CF, as presented in CF’s 

website, facilitators’ documentation and trainings documents.  

CF’s characteristics as listed in their official communication documents are: playful, collaborative, 

visual, creative, simple, and scientific (see 3.4). These characteristics can be associated with the 

features in the framework and could be factors for effective climate change instruction and learning.  

Table 6 below synthesises the hypothesis about the presence of elements of the framework in th e 

official vision of CF. 
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Table.5. Formal vision of CF within the game-based CCE framework. 

Playful learning CF official elements 

‘Enjoyable and Immersive’ 

- Fun: “the participants have a good time learning” (training 

communication document) 

- Visual: “the Fresk helps retain causal links” (training 

communication document) 

‘Meaningful and Credible’ 

- Scientific: all the data come from IPCC reports  

- The workshop enables the participant to “realise that 

climate change is complex and systemic, receive scientific 

basic knowledge to make your own opinion” (Climate 

Collage, 2019) 

‘Emotion-oriented’ 

- A debriefing part allowing the participants to explore their 

emotions  

- Facilitators are asked to “let [the participants] express their 

feelings” and “provide a safe space to talk” (Climate 

Collage, 2019) 

‘Social-based and Active’ 

- Collaborative: “uses collective intelligence and ideal for 

team building” (training communication document) 

- Team-working: everyone needs to participate 

- Possibility to use competition when there are several tables 

of players during a same workshop 

- The workshop finishes with debates and discussions 

‘Problem-Solving oriented’  

- No “solution” cards, but a debriefing part to talk about 

solutions 

- “The workshop doesn’t aim at giving out advice on 

solutions, but rather providing objective facts to help with 

decision making” (Climate Collage, 2019) 

- Facilitators are asked to “intervene as little as possible” and 

“let the participants take the floor” (Climate Collage, 2019) 

Learner Characteristics 

- Accessible to all publics: “for an inexperienced or trained 

audience” (Climate Fresk, n.d) 

- Facilitator is asked to adapt the debriefing to the public’s 

level of awareness and sensitivity (Climate Collage, 2019) 

- The creative part enables “different types of people to 

communicate” 

Transformative Learning 

- No mention that the workshop aims at being transformative  

- But some elements of transformative learning can be found 

such as collaborative, emotion-oriented, and action-

oriented. 

Learning Outcomes 

- Understanding the essentials of climate change science 

- “Realise that climate change is complex and systemic, 

receive scientific basic knowledge to make your own 

opinion” (Climate Collage, 2019) 

- “Collectively understand the implications of climate change 

and trigger action” (Climate Fresk, n.d) 

- “What the participants should tell themselves when they 

leave: I learned something, We built this together, I had a 

good time, I’m doing something about it” (training 

communication document) 
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Based on the formal vision of CF, it can be expected that, after the workshop, the participants have 

better knowledge and understanding of the climate science and climate change interactions with 

society. 

Compared to games with a higher level of immersion and audio-visual elements (such as virtual games, 

role-play, escape games), the CF format may not convey such an immersive and emotional experience. 

However, the second half of the workshop - by giving space and time to share and reflect on what has 

been learned during the collage, on emotions and solutions - can be a strong component for fostering 

enjoyment, and actual learning. Thus, it can be expected that, after the workshop, the participants have 

more climate-positive attitudes and intentions for actions. 

The format and design of CF may not support behaviour change since it does not enable the player to 

make decisions and experiment with direct consequences of actions during the game, and is not 

connected to local problem-solving. It can be assumed that the facilitator plays an important role in the 

progress and outcomes of the workshop, especially when guiding the discussions and ensuring 

collaboration among the players. The progress of CF workshop could support a form of transformative 

learning by first exposing the learner to the climate change facts, causes and consequences, and then 

orienting the workshop towards reflection on emotions, recognition of the need for a change,  and 

exploration of solutions. However, because it is a one-time and short intervention, one can question the 

depth and durability of such changes. Therefore, it is expected that long-term outcomes in terms of 

attitudes and engagement are limited.  

On the basis of the comparison between the CF documents and the Game-Based CC framework 

proposed in Table 5, CF shares a number of playful learning features and game-based characteristics, 

but not all of them, and not all to the largest degree. As a preliminary condition, CF can be considered 

an illustration of CCE games, with some limitations. The research reported in Chapters 5 and 6 is 

expected to give additional clues about the extent to which CF is an effective game -based approach for 

CCE. More specifically, the data collected during this study will enable an examination of the extent to 

which the elements of the framework are present in the actual implementation of the workshops within 

CF-Sverige, and thus condition the effectiveness of this example of game-based CCE. 
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5. Research design and Methods  

This section describes and discusses the research approach and methods used. 

5.1. Exploratory and formative evaluation approach  

This thesis represents an exploratory and formative evaluation of CF-Sverige. It is first attempt to determine 

the intentions of CF workshops, and to what extent and in what ways these intentions are reached.  

An evaluation is essentially the analysis of the performance of a programme; yet most programmes are lacking 

evaluation (Infante Mora, 2019). Formative and summative are two different types of evaluation. Formative 

evaluations are conducted during the development of a programme and provide information to guide a 

programme’s improvement, and potentially influence the decisions made regarding the programme (Rossi et 

al., 2004; Hartson & Pyla, 2012). In formative research, it is possible to determine when a feature is not 

working well and why, to look at the process and impacts of the programme, and to suggest changes based on 

the findings (Hartson & Pyla, 2012). A summative evaluation is conducted once a programme is complete and 

aims at assessing whether it meets its objectives and is usable (Hartson & Pyla, 2012). Stakes illustrates the 

two different types of evaluations: “When the cook tastes the soup, that's formative; when the guests taste the 

soup, that's summative” (Stake, 2004, p.17). In this study, a formative evaluation was conducted, since CF-

Sverige is still at its early stages. Such evaluation would provide a better understanding of the strengths and 

the weaknesses of the programme and propose suggestions for improvement. 

The evaluation also explores whether using the theoretical framework developed in Chapter 5 can provide 

useful insights about the extent to which CF works. Because it is challenging to determine the appropriate 

focus of a programme evaluation, it is often helpful to first undertake a rapid exploratory evaluation (Wholey, 

2015). An exploratory evaluation can clarify the goals and evaluation criteria for a programme, help 

communicate the value of a programme to policymakers, and provide findings that can help in designing more 

definitive evaluations in the future (Wholey, 2015). And that is precisely what this study purports to do for CF, 

its organisers and facilitators. 

5.2. Position of the Researcher  

It is important to remember that the position of the researcher influences what they “choose to investigate, the 

angle of investigation, the methods judged most adequate for this purpose, the findings considered most 

appropriate, and the framing and communication of conclusions” (Malterud, 2001). The researchers’ position 

includes personal and social characteristics, personal experiences, beliefs, biases, preferences, political and 

ideological stances, and emotional responses to participants (Berger, 2015). The researcher must thus include 

reflexivity throughout the research process, meaning the “active acknowledgment [that their] own actions and 

decisions will inevitably impact upon the meaning and context of the experience under investigation” 

(Horsburgh, 2003). 

 

During the research, I was conscious that my perceptions, decisions and interpretations were shaped and 

influenced by my identity as a student, a woman, a foreigner, an environmental activist, and a fresh CF 

facilitator. Newly becoming a volunteer at CF-Sverige, I considered myself an “insider” of the research 

process. Moving from the position of “outsider” to the position of “insider” forced me “to re-examine some 

biases and commonly accepted generalisation that coloured my study in light of my new experiences” (Berger, 

2015). Developing connections with people who are part of the program helped an easier entrée for and 

progression of the research: I had a certain level of comfort, and support from the other facilitators, that also 

guided my understanding of the work of CF. However, I recognised that there was a risk of imposing my own 

values, beliefs, and perceptions as a researcher, and projecting my biases in my work (Berger, 2015). 

Moreover, because I previously participated in a CF workshop, and facilitated a few workshops before the 
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research, drawing the analysis and conclusions of this research may have been coloured by my own 

experience. Peer consultation was helpful in offering feedback throughout the research process. I had regular 

discussions with two other students writing their Master’s Thesis on CF: we discussed our results and 

conclusions. Being an insider helped providing recommendations for CF, at the end of the thesis. Being 

familiar with the workshops functioning guided my thoughts towards possible and pragmatic suggestions.  

5.3. Methods 

Focus groups and questionnaires were used in this exploratory and formative evaluation. A focus group 

is a suitable method when looking for the range of opinions, ideas, feelings people have about 

something, and trying the understand differences in perspectives (Krueger & Casey, 2015). It is also 

used to make ideas emerge from the group beyond individuals, and capture what words and concepts 

are used by the participants (Krueger & Casey, 2015). 

Questionnaires are the “primary instrument for collecting subjective data from participants in all types of 

evaluations” (Hartson & Pyla, 2012). They help exploring the user experience - not only satisfaction, but also 

a “broader emotional impact and usefulness of the design” (Hartson & Pyla, 2012) 

Because this evaluation aimed for a deep understanding of the goals and impacts of the workshops, the thesis 

involved a small number of CF facilitators (eight) and participants (thirty). A survey design with data that can 

be statistically treated would have not been appropriate. Rather, the focus groups, interviews and 

questionnaires aimed for a thorough exploration of the CF facilitators’ and participants’ intentions, 

experiences and different outcomes. Instead, the choice of the participants was driven by their availability and 

readiness. Thus, an opportunity sample was obtained by inviting the CF-Sverige facilitators to take part in the 

research. No sampling plan served the explorative and evaluative purpose of the thesis: it enabled the 

development of an initial understanding of CF-Sverige objectives and outcomes, and its strengths and 

weaknesses.  

5.3.1. Focus Group  

A focus group aims at better understanding the opinions, thoughts and feelings of a group of people about a 

certain idea, issue, product (Krueger & Casey, 2015). According to Krueger and Casey (2015), focus groups 

commonly have five characteristics. A focus group is composed of 1) a small group of people, who 2) possess 

certain (common) characteristics, 3) provide qualitative data 4) in a focused discussion, and 5) helps 

understand a specific topic. 

I chose to use a focus group with three (formative evaluation) objectives in mind: 

(1) To understand and explore the intentions of the facilitators of CF-Sverige for their workshops. The 

data collected were used to answer the Research question 1. 

(2) To explore how the facilitators conduct and experience their workshops. It gave me a better 

understanding of the CF tool uses and functioning, and of the components of the workshop that may 

influence the participants’ learning and outcomes.  

(3) To determine the items and questions that the facilitators wish to explore and inquire about among 

their participants. The items developed during the discussion supported the construction of the 

questionnaires for the participants.  

The focus group was introduced to the facilitators early in the research process during one of the monthly 

meetings of the organisation. I explained in detail the project and the focus group in the electronic 

communication channel of CF-Sverige. Through the communication channel and by email, I reached out to the 

facilitators currently active in the organisation. One day before the focus group, I sent the consent forms that 

the facilitators filled in, signed, and returned. I also shared the questions with the facilitators so they could 

have a look at them and prepare their thoughts.  
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The consent form and questions are shown in Appendix 1. The focus group was conducted with 5 facilitators. 

Table 6 contains the profiles of the facilitators.  I was the moderator of the focus group. My role was to ask 

questions, probe, and keep track of the time. A student writing his Master’s thesis on CF in companies took the 

role of observer during the focus group. At the start of the focus group session I explained the purpose of the 

study and the way the discussion within the group would take place, guided by the questions reproduced in 

Appendix 2. At the end of the session, the observer asked additional questions to clarify some aspects of the 

discussion. After the focus group was finished, the observer and I debriefed and shared our thoughts on the 

focus group.  

Table.6. Profile of the participants in the focus group. 

Participant Age Country of origin Facilitator since  International Referent 

P1 23 France 3 years No 

P2 29 Spain/Mexico 1 year  No 

P3 35 France 3 years Yes 

P4 / France 1 year No 

P5 / France  1 year  Yes + facilitator trainer 

The focus group session was held on Zoom. Studies demonstrate that the data richness and quality tend to be 

similar between online audio-visual and face-to-face focus groups (Abrams et al., 2015; Woodyatt et al., 

2016). Online focus groups enable flexibility in overcoming certain barriers such as cost, time, and location 

(Stewart & Shamdasani, 2017). In this study, the different geographical locations of the facilitators, as well as 

the covid-19 context, were a strong motivation to hold the session online. It gave the participants flexibility to 

join. Indeed, some participants could attend the focus group from home; others started their participation while 

commuting from work. The possibility to participate from home creates a certain comfort that enhances the 

participants’ ability to contribute and share (Stewart & Shamdasani, 2017). The literature highlights that online 

focus groups give a greater sense of safety and anonymity, and reduce distractions (Woodyatt et al., 2016; 

Stewart & Shamdasani, 2017).  

5.3.2. Individual Interviews with facilitators 

Interviews are the most common qualitative method of data collection (Braun & Clarke, 2013). The goal is to 

explore the participant’s experiences, perspectives, motives and opinions, and to capture their language and 

concepts, in relation to a topic (Rubin & Rubin, 2005). Large scale surveys require structured questionnaires 

or interviews. For small-scale surveys semi-structured interviews are commonly used. When doing semi-

structured interviews the researcher has a list of questions prepared in advance but does not strictly conform to 

them and uses the questions as a guideline for the conversation. For instance, the order and wording of the 

questions can vary, and the researcher can ask follow-up questions and probe to encourage the interviewee to 

give further detail or explanation (Braun & Clarke, 2013).  

Because a few willing facilitators could not attend the focus group, I conducted semi-structured interviews 

with them to triangulate the data acquired with the focus group. I conducted a total of three semi-structured 

interviews through Zoom, using the same questions used during the focus group. Table 7 summarises the 

profile of the interviewees. 

Table.7. Interviewees’ profile.  

Interviewee Age Country of origin Facilitator since International Referent 

F1 37 / 1 year  Yes 

F2 29 Mexico 8 months No 

F3 28 Netherland 2 months No 
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I made sure that the interviewees understood the purpose of the study and that their participation was 

voluntary and anonymous. The interviews were recorded and later transcribed. 

All records of the focus group and interviews were transcribed word by word. The transcription of the 

audio data into written form is “an interpretive process which involves making judgments and is, 

therefore, the first step in analysing data” (Bailey, 2008). If transcribing is time-consuming, full 

transcriptions (with verbal and non-verbal cues) are “necessary to establish reliability, dependability , 

and trustworthiness of the study” (Stuckey, 2014). In the transcriptions, long pauses, laugh and other 

major non-verbal cues were written. Since all interviewees and participants were non-English native 

speakers, incoherence, hesitations and language repetitions were not transcribed. Moreover, out-of-

topic talks (about technical issues or socialisation for instance) were omitted. To familiarise myself 

with the data collected, I first printed the transcriptions that I read carefully and actively. During th e 

first readings, I wrote my reflexions and tried to identify the main themes with colours. The focus 

group and interviews were entered into an analytical-qualitative data programme, NVivo. It helped in 

determining recurrent patterns, and distributing the data across different themes. The themes were: 

“intentions of the facilitators” and “workshop features”.  Within these themes, I coded the data into 

sub-themes. The “intentions of the facilitators” were divided into eight different categories of intents  

(see Section 6.1.1 to 6.1.8). The sub-themes for “workshop features” belonged to the five game-based 

CCE features proposed in the framework (see Fig 4).  

5.3.3. Questionnaires  

Post-session questionnaires can be very useful when conducting an exploratory evaluation , for they can 

“contain effective questions oriented specifically toward evaluating broader emotional impact and 

usefulness of the design” (Hartson & Pyla, 2012).  

The questionnaires for the workshop participants were based on the framework, the data collected 

during the focus group and interviews, and on particular suggestions by   CF facilitators. The purposes 

of the questionnaires were to: 

1) Evaluate the extent to which the features of the framework were present during the workshop 

according to the participants (playful learning features, outcomes: changes in understandings, 

attitudes and intentions for action for the participants, elements of transformative learning)  

2) Give the participants the opportunity to reflect on their learning: this opportunity could  make it 

more valuable for the participants and the facilitators.  

Two types of questionnaires were designed; both for online administration. Questionnaire A (available 

in Appendix 3) was intended for participants who had just taken part in a workshop. The questionnaires 

were sent a few days after the workshop concluded, attached to the post-workshop emails received from 

the facilitator. Of the twenty participants who were reached by the facilitators, twelve completed the 

questionnaires. Questionnaire B (available in Appendix 3) was sent by email to former participants of 

workshops that took place before the year 2022. It aimed at exploring the long-term impacts of CF in 

terms of actions taken. Ninety-two participants were contacted for Questionnaire B and only eighteen 

completed it.  

The questionnaire was organised into three sections. The first section collected information on the 

background of the participant: socio-demographic information, previous climate knowledge, level of 

concern and engagement regarding climate change, and motivations for participating in the workshop. 

The second section was designed to scrutinise the extent to which the game-based features of the 

framework were experienced during the workshop. The third section aimed at exploring the  learning 

outcomes and transformative learning elements. They included the intended learning outcomes of the 

facilitators (established in the focus groups) and the outcomes as defined in the framework. The 

questions also aimed at examining whether the workshop led to a better understanding of climate 

change and system thinking. The changes in climate attitudes were evaluated with questions inspired by 
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Christensen and Knezek (2015). The last part examined the intentions for action by the participant (or 

actual action, for questionnaire B) and the degree to which the learning experience had been 

transformative. The questions thus aimed at examining the extent to which the intended outcomes 

identified during the focus group and interviews were achieved (research question 2). Most of the 

questions consisted of a statement with which the respondents could show their degree of 

(dis)agreement, using a 5 point Likert scale. Some aspects that required explanations were addressed 

with open questions.       

At the end of the focus group and interviews with the facilitators, they were asked what the questions 

and elements they would like to include in the questionnaires for the participants. Their suggestions , 

listed in Table 8, and were included in the questionnaires for the workshop participants.  

Table.8. The suggestions of the facilitators for the questionnaires.  

Focus Group - Background of the participants: level of knowledge, academic, labour 

background 

- How much the workshop changed them 

- Actions taken 

- Intention for becoming a facilitator: yes or no, why or why not? 

- Intention for joining other initiatives  

- Engagement related to sustainability 

- What was missing during the workshop, what would they have liked? 

- Where they think doing the workshop would be appropriate, ideas of contacts  

Interviews - Emotions of the participants  

- Do they share the information they learned? 

- Behaviour changes   

- How they would look at systems and system thinking after the workshop? 

 

Two different methods were used for analysing the data of the questionnaire, as they contain both quantitative 

and qualitative data. The answers based on Likert scales were gathered in bar charts. This statistical 

visualisation helps to grasp the frequency and spread of the responses, as well as the non-responses. For each 

open question, the elements of the answers were written on sticky notes, coded with a letter (A or B depending 

on the questionnaire) and a number (for the respondent). The participants’ codes make it possible to easily 

refer back to the answers of a same respondent, thus making connections between the different responses and 

relations between outcomes and workshop experience. The notes with similar ideas were gathered in columns: 

on the top, a title summarised the main idea conveyed. With this visualisation, for example, a long column 

meant that a lot of respondents wrote this idea. Fig 5 shows the method of data analysis for the open question 

“Describe the emotions you felt during the workshop. What emotion(s) dominated at the end of the 

workshop?” 
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Fig.5. Method of data analysis for the open questions of the questionnaires . 

5.3.4. Additional methods: workshops observations   

Apart from using the methods described above, I observed and participated in CF workshops. In 

October 2021, I first discovered the workshop and participated as a player. Two months later, I 

attended a short training to become a facilitator. During the research process, I joined two workshops: 

one online and another in-person. My primary role was to be a volunteer facilitator, not a researcher. 

However I attempted to actively observe participants. Observing and co-facilitating helped me to have a 

better understanding of the workshop progress, and CF functioning. I noted my observations after the 

workshops concluded. 

5.4. Possible Pitfalls or Risks  

Here are highlighted the limitations of the methods of data collection chosen for this research.  

 

The choice of the facilitators included in the focus group and interviews was driven by their availability and 

readiness. Because some CF-Sverige facilitators did not attend the focus group and interviews, their opinions 

were not integrated into the research. This research may have missed different voices and perspectives.  

 

Regarding the focus group, it was important to consider the challenges associated with online focus groups. 

Online focus groups generate technical challenges, may reduce the intimacy of the group and hinder 

spontaneity and openness (Stewart & Shamdasani, 2017). There is also a risk that the conversation is 

dominated by one or some participants, and that some participants are quieter than others. Conversations are 

often more chaotic as participants can speak simultaneously and may go off-topic more often (Abrams et al., 
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2015). Nonverbal communication – which plays an important role during group discussion – is difficult to 

observe, therefore challenging the ability of the moderator to probe (Woodyatt et al., 2016; Stewart & 

Shamdasani, 2017). However, participants could use alternative ways of showing nonverbal reply, by 

explicitly expressing their agreements or disagreement such as saying “I agree”, or using a thumb up on Zoom. 

In order to guarantee a flowing discussion during the focus group, I endeavoured to show engagement in the 

discussion, and encouraged the participants to give their opinions and follow-up on what was being said. 

Stewart and Shamdasani (2017) emphasise that the differences between online and face-to-face focus groups 

are diminishing as there is a growing familiarity with online interactions. In this respect it should be noted that 

the CF facilitators are used to online formats during their team meetings and when facilitating online 

workshops. During the focus group, most facilitators knew each other well so the time for socialising was 

minor, and it helped create a comfortable, respectful and friendly atmosphere. 

 

Because the thesis aims at examining motivations, emotions, attitudes, and elements of transformative 

learning, in the questionnaire I proposed open questions allowing the participant to express their deeper 

emotions, thoughts and reflections. A written questionnaire may not be optimal for ‘catching’ those:  it is not 

possible to probe answers to understand deeper the opinions, emotions and behaviours. Also, the questions can 

be misinterpreted. To prevent such situation, I tested the questionnaire with friends and a facilitator and 

modified the questions accordingly to ensure that they were correctly understood.  

 

In a study of this kind, there is a risk that certain groups of participants decide not to answer the questionnaire 

or part thereof.  Twelve out of twenty participants completed Questionnaire A. Despite several reminders were 

sent to the former participants insisting that the answers to Questionnaire B would be helpful to support 

understanding and improvement of the workshops, the response rate of 20% was rather low, but still good 

enough for the purpose of the research: exploratory evaluation. With respect to questionnaire B, participants 

were asked to recall an experience that took place some months earlier. This creates the risk that the 

respondent does not have a full or fresh memory of what then happened and, therefore, may give partial 

answers of even make them up.    
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6. Results and Analysis  

This chapter presents and analyses the results of the data collected with the different methods described above. 

It aims at answering the research questions. The chapter has three sections. The first section explores the data 

collected during the focus group and interviews with the facilitators. It provides responses for Research 

question 1: “What are the intentions of the Climate-Fresk-Sverige facilitators for the participants during the 

workshop and why?” The second section analyses whether these intentions are achieved. The results of 

Questionnaire A and B completed by the former and current participants of CF enables to answer Research 

question 2: “In regard to these intentions, to what extent and in what ways does CF affect the participant’s 

knowledge, skills, attitudes, and engagement regarding climate change?” In the third section, the presence of 

the game-based CCE features of the framework is examined in the data collected from the focus groups, 

interviews, observations, and questionnaires.  

6.1. Intentions of the facilitators  

The first Research question was explored during the focus group and interviews.  

The questions raised during the focus group aimed at determining the intentions of CF-Sverige facilitators for 

the participants of their workshops. Similarly, the focus group outline and questions were used to conduct 

three additional interviews with the facilitators who could not attend the focus group.  

Each sub-section deals with one of the eight themes that were identified during the coding of the 

transcription of the responses during the focus group and interviews. Caution was exercised by 

highlighting similarities, variations and contradictions between the data collected by these two 

methods. The arguments developed by the facilitators are illustrated and supported by quotes from the  

focus group and interviews. The quotes are labelled with a code for each facilitator: P1 -5 for the 

participants of the focus group, and F1-3 for the interviewees.  

6.1.1. A better understanding of climate change 

The responses presented in sections 6.1.1. and 6.1.2. were in answer to the question: “What do you wish for 

our participants to take from the workshops? What should they know and understand? ” 

Some reflections from the facilitators to the questions “Why did you become a facilitator?” or “How do you 

see the general goals and objective of Climate Fresk-Sverige?” also relate to the facilitators’ desired workshop 

outcomes. 

 Spreading knowledge and improving climate change understanding among the general public is a common 

goal of the facilitators, for it is crucial to deal with the climate crisis. 

“The population is left behind in the sense that they don’t understand the complexity of the whole 

picture [...] but within the climate work [...] everyone is needed, really.” (F1)  

“A lot of people are kind of aware of the problem but they don’t have the time or the intention of 

going deeper. They know there is a problem but they don’t really know the consequences of it. It’s just 

ignorance. And sometimes, ignorance makes you confident that there is not a real problem when it really is. 

So I think the game is a way to going into that.” (F2) 

The facilitators often mentioned that better knowledge and understanding of climate change is a necessary 

condition for climate action and transformation:  

“It’s really [about] understanding how big our impact is, and understanding that we need to do 

something, we need to change deeply. And to change deeply, you cannot do if you haven't really understood 

the problem.” (P5)  
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“The first step to do something is knowing about this.” (F2) 

All facilitators insisted on the fact that they don’t expect the participants to leave the workshop with a perfect 

understanding and memorisation of all the aspects of climate change. As P3 explained: “After the Fresk, [the 

participants] are more knowledgeable but far from expertise” because climate change is a very complicated 

topic, as agreed by all facilitators. Rather, they aim for a general understanding of “how the whole thing with 

climate change works” (P2). For F1: “I focus on: Ok, after set 5 you see the whole thing so you understand 

what it is about. 

During the focus group and interviews, several facilitators insisted that the participants must know the 

(human) causes of climate change: “It's important for them to understand the origins” and “to know at least 

what fossil fuel is of course.” (P2) 

A goal of the facilitators was also for the participants to understand the consequences of climate change.  

“For me, it's important that they understand the systemic consequences of it.” (P2)  

“You know there are many and they are all interconnected. I think it’s very important because that’s 

the parts that make them really feel “Oh, this all can happen!” And at the moment when they get into that one, 

they can really get more curious about it.” (F2) 

6.1.2. Understanding complexity and system thinking 

A shared and main focus of the majority of the facilitators is for the participants to understand that climate 

change is a complex system. The idea of system thinking and systemic approach was often repeated during the 

focus group and interviews. At the end of the focus group, the observer probed: “When you do your 

workshops, what do you focus on the most?” All facilitators (except one) agreed that system thinking was 

crucial. During the interviews, the idea of complexity and systemic approaches was mentioned by all 

interviewees.  

“Maybe the biggest learning was that it's a system and it's not only about temperature change, and it 

relates to many other aspects. Because maybe it's a bit simplified when we hear about global warming, 

temperature rising. We don't understand how linked it is to all the rest. And that's quite an important 

learning.” (P1) 

 “What I would expect them to take away from [the workshop] is to see how different parts of a system 

interact and influence each other, and the feedback loops that are there, and how these types of problems are 

not straightforward and simple, but complex. And also how that makes it difficult to capture the whole 

problem and to address the entire problem.” (F3) 

The facilitators mentioned ocean acidification, inequalities, and migrations, to give examples of interlinked 

elements and systemic consequences of climate change evoked during the workshop.  

“There are a lot of inequalities. Because of us, especially us rich people, so people are dying and it's 

just unfair” (P1) 

“So to give an example, that you might not be able to address the issue of the permafrost melting 

without addressing the bigger climate issue, or that you might not be able to address the issue of ocean 

acidification without looking at the bigger issue first. I think that’s one main take-away: that all these things 

are interconnected” (F3) 

6.1.3. Realising the need for change  

Linked to the intention to increase the understanding of climate change, the facilitators during the focus group 

also insisted on raising awareness of the impacts of climate change, and the urgent need for change. Some 

facilitators also emphasised the importance that the participants “understand how it is affecting them, how it is 
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affecting the people that they love” (P2), and “how it will affect us in our everyday life” (P1). For P3, the role 

of CF is “to change the world through having people reckon the scale of the issue, to shake everybody.” 

This idea of deep change for adaptation was also expressed by P1: “Climate change will affect us in 

such a big way that we won’t eat that much meat, we won’t be able to fly that much anymore. Basically 

lives will be different [...] I usually try to share the fact that [...] we have to change things.”  

6.1.4. Evoking emotions and raising towards hope  

During the focus group and interviews, the facilitators were asked two questions regarding the 

emotional aspect of the workshop: “What do you wish for your participants to take from the 

workshops? What should they feel?” and “How important for you is it to deal with emotions during the 

workshops? How do you deal with it?”  Some reflections also emerged from the question: “How do you 

see your role as a facilitator during the workshop?” The different answers and perspectives given by the 

facilitators are presented in this section 6.1.4. and 6.1.5.   

All facilitators agreed that they wish their participants to leave the workshop with more hope and positive 

emotions. “I consider my work done and successfully completed when I see a spark of hope and drive at the 

end.” (F1)  

However, there were different views. For some facilitators, the workshops must foster a sense of urgency and 

panic, in the realisation of the emergency and the scale of the climate crisis: the players must first be brought 

to negative emotions (sadness, anxiety, panic), before rising towards positive emotions.  

“For me, it's necessary that everybody has quite of awareness and a panic attack and just realise it 

feels sad or bad, and anxious. I think it’s part of the process because if we only stay too optimistic then I think 

it won't lead to anything disruptive. For me, it has to come with a downside. You need to feel bad and then get 

way better and be more confident.” (P1) 

“We make them fall to help them stand up again.” (P3) 

Other facilitators affirm that this approach must be taken with caution, or even disagree. 

“It’s important that they feel the urgency and that they feel very sad and stressed about the whole 

thing but it's also quite relevant for them to not get full down because that can also be detrimental. If people 

feel completely lost about it or really fed up it could also lead to not caring to make any change. So it's good 

to make them feel bad, you crush them, but then you give them some hope so that there is some positive action 

for change.” (P2) 

“I think it’s good to have a bit of worry but not the kind of worry that immobilises you.” (F3) 

“I don’t really want to create a panic attack but more like ‘Face the reality, look at it in the eyes!’ ” 

(F1) 

To overcome negative emotions and powerlessness, and raise hope, the facilitators’ role was to show the 

participants that there are solutions, and actions they can take.  

“What is really important is this problem that people often feel very sad or powerless in relation to it 

and sustainability issues, so I think that’s a very important role as a facilitator to make people understand that 

yes it is a big issue but you shouldn’t give up hope, and there are still things you can do.” (F3) 

The facilitators acknowledged that emotions are crucial for the learner to engage in climate action. 

“People need to keep being engaged in the long-term and that is not dependent on knowledge, it's 

dependent on emotions [...] The problem is that the more you know the more you are curious and you want to 

know and the reality that you discover is not pleasant.” (P5)  
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6.1.5. Expressing and Sharing Emotions  

After the collage during which the players place the cards accordingly to the cause-effect links of climate 

change (see 3.3), the intention of the facilitators is to give time for the participants to share, express, and 

discuss their emotions related to the climate crisis. F1 explained that, although the time is limited to fully 

realise it, this part of the workshop is “like a preview: how to tap into your emotions, how to start to connect 

the things you process with the brain and with your head, connect it with what you feel and your emotions, and 

how you relate yourself to the big crisis and the big emergency.”  

Some facilitators focus on guiding the participants toward reflection, self-awareness, and acceptance of their 

emotions. P5 argued that offering a safe space to share emotions and develop self-understanding is crucial to 

transforming learning into durable engagement and actions: “It's really about being aware and accepting 

them, it's the most important, more than which emotion specifically.”  (P5) 

The facilitators explained that they often remind the participants that these emotions are normal, shared with 

many others, and part of the journey in climate action:  

“I often try to explain that I was in the same position and we all came to the same position at some 

point, so it's a normal process [...], it's part of the journey. You have to take it but there are a lot of positive 

things out there.” (P1)  

“I make them aware that it will come, it will hit you. You will have [pessimistic] days and then you 

will have days “I need to do something now”. So take all of them as they come because they are valuable [...] 

It’s ok to have feelings, it’s ok to express them and share them, it’s ok to cry, it’s ok to go to therapy, it’s ok to 

get mad and angry and driven. And you are not alone. These are the two things I try to lead them with at the 

end.” (F1) 

For debriefing about emotions, some facilitators improvise and follow spontaneous discussions; others support 

the exchange with charts, graphs, and illustrations, often advised by the CF organisation. P1 explained how a 

discussion can be initiated around the emotion tree: on the picture, different characters have various postures 

on the tree: “some are falling, sitting on the tree or whatever. And you try to put yourself on one character, 

like how do you feel afterward”. Several facilitators use the Kübler-Ross curve to make the participants aware 

of the different emotional stages they can encounter during the journey in climate action.  The Emotion tree 

and the Kübler-Ross curve are reproduced as Fig 7. 
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Fig.6. The Emotions Tree and the Kübler-Ross Curve, used by some facilitators to support the debriefing on 

emotions.  

For some, sharing about emotions is crucial, for others it shouldn’t be too long “I just like people to share 

their emotions in one or two minutes and then not getting back to it, not discussing it, because you feel how 

you feel and you cannot change that [...] I prefer to discuss solutions” (P1).  

6.1.6. A space for discussing solutions: toward action 

The responses analysed in this section relate to the question: “How important for you are the 

discussions and debriefings during and after the workshop? How do you conduct them?” The question 

“How do you see your role as a facilitator during the workshop?” also brought up some answers related 

to this theme.  

After the debriefing on emotions, the facilitators move to a discussion on solutions to the climate crisis, 

considered the most important part of the workshop for several facilitators: “The debriefing, that’s the goal of 

the workshop. I think it’s giving equipment for the future.” (P5) 

“It’s a workshop. This is why we are here: we workshop ideas, we brainstorm, we think outside our 

realm of day to day life.” (F1) 

CF does not propose a set of solutions or issues the facilitators with a strict guideline: It is the choice of 

the facilitators to decide on the approach they want to take. Some facilit ators use sticky notes of 

different colours, corresponding to different groups of actions (government, companies, collective, 

individual), on which the participants write down ideas. It is an opportunity for discussing the impact of 

the solutions proposed, to guide the participants in their thinking and the actions they could take: 

“What I am trying to do is not to discuss if it's feasible, if it's a good idea or a bad idea, but more the 

impact it would have. Some people would say stop eating meat, and I would say this would help to 

reduce your emissions by I don't know, 10 to 20%. Just giving some numbers out of things you can 

change in your everyday life” (P1). For P3: “I tend to not give the numbers directly but if somebody 

says ‘You just have to recycle your trash’, I just show some graphs or stuff like that to put them back in 

the track”. F1 takes another approach: rather than focusing on listing solutions, F1 orients the 
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debriefing on big thinking and visions of different futures: “I encourage them to share not only things 

that we should do [...] I always tell them that yes, we need solutions, we need your level, collective 

level, campus level, company level, state level. But when we discuss here, I would like to put you the 

head on like if you are a president, or if you are the mayor. This kind of exercise: we need to imagine a 

new world. And we don’t do this! We don’t exercise this!  [...] So this is how I try to encourage them 

and to push them to think more like big level.”  

Beyond knowing what actions are possible, some facilitators described that another of their objectives 

is to overcome the denying of personal responsibility and the blaming of others. P5 explained that 

“each time we talk about solutions; some are falling into the trap of blaming ‘Yea but it's because of 

the politicians!’[...] Whenever you read something or talk to someone you realise that people are doing 

that all the time. And try to get out of it, otherwise, you keep doing nothing and that's not the way to 

go.”  To counter that, P5 always shows the Triangle of Inaction before talking about solutions 

(reproduced as Fig 8). P5 explained that it shows “why people don’t act: because we keep blaming each 

other”. P5 uses this figure to reverse it and show how we can act: “And how we can act is by everyone 

questioning themselves but also giving incentives to the other ones, like to politicians, to companies, 

and whatever. And [the triangle of inaction]  usually is super nice to just start the solutions and so on. 

You can directly cut off [the blame on governments and companies] and that's why I give them as a 

tool.” P2 added that the brainstorming of solutions allows the participants “knowing that they can do 

something about it” and that “there is always a bunch of actions that you can take instead of criticising 

and that there is a lot of things to do” (P2). F3 tries to orient the discussion away from blaming the 

governments, and open up other perspectives at companies and individuals levels. F3 also adapts to the 

audience: “You might dive a bit deeper into ‘Well you are at a business school, what could you 

potentially do for the future’. Then I try to close off with what you can do now.”  

 

Fig.7. The Triangle of Inaction used by P5 before the discussion on solutions.  

During the focus group and interviews, most facilitators expressed the goal that at the end of the 

workshop, the participants must be motivated and willing to contribute and take action, with a greater 

sense of self-efficacy. 

 “It’s more an exercise of “ok, this is the complex system, where do I fit? What can I give? What 

can I contribute with?” This is the mindset we need to lead them with? And whether it’s in the capacity 

of individual, or citizen, or business owner, or co-worker, or manager, or...you choose which shoes you 

want to fill but you have to know that you can contribute and have to contribute.” (F1) 

However, there are limitations of the workshop in terms of solutions: “Of course, it’s important to talk 
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about solutions and brainstorm, but it’s very little in 30-50 minutes that we allocated in our workshops, 

it’s too little to think of all the solutions, to look at all nuances [...] Solutions are hard, they are 

political, they are subjective, you kind of have a million things”  (F1) 

6.1.7. Critical thinking and reflexivity 

No question during the focus group and interviews directly inquired about critical thinking and 

reflexivity. However, some facilitators mentioned noteworthy elements during the focus group. 

For some facilitators, CF is a time for the participants to question themselves, to “make people think 

about some aspects about how and why they are consuming”  (P4). P1 affirmed: “questioning 

everything is a very important thing.” P5 explained that to move the participants towards action, there 

is a need to “reflect on yourself in your private life, in your work, in your votes, and try to help the 

other ones”. “It’s more to give them arguments and give them knowledge so that they can build their 

own opinion and their own thoughts out of it” (P1).  

6.1.8. After the workshop: engagement and action  

The intentions of the facilitators to foster climate engagement and action were inquired with “What do 

you wish for your participants to take from the workshops? What should they be able to do?” Some of 

them mentioned these intentions when answering: “Why did you become a facilitator?” or “How do you 

see the general goals and objective of Climate Fresk-Sverige?” 

The facilitators have different expectations for the learners after the workshop. They did not express 

specific actions; the main idea is that they hope the participants will take any kind of positive action: 

“In any case what we want to create is positive action. It's the only point. There is no other goal than 

that.”  (P5) 

Some facilitators hoped that the workshop triggered some curiosity and willingness to learn more about 

climate change and sustainability topics. Thus, P4 intends for the participants to “know where to find 

information if they have other questions after the Fresk [...], where to find the data, real scientific data 

and figures if they need it”.  

 “I hope that they also get more curious and want more to keep learning because it's the most 

important.” (P5)  

 “I don't expect them to do anything special except doing something like going more further into 

the subject”(P1)  

For two interviewed facilitators, it is important that the participants are empowered and able to share 

and initiate conversations about climate change after the workshop.   

“Every person is different, but what I hope they do at least, is to share what they l earn with 

other people. That’s like the minimum I expect from them.”  (F2) 

“With this workshop, we kind of create this space and give people, empower them, with tools, 

vocabulary, language, facts and data, and a minimum level of science to conduct these kinds of 

conversations out there, with their peers, with their families, with their co-workers, with their 

communities.” (F1) 

However, the facilitators acknowledged that participating in CF does not necessarily lead to changes 

and action if nothing comes after. 

“It has to be a first step leading to something else, leading to another step and another one and 

another one. So just not one shot, something has to come after, but it depends on people” (P1) 

“I think the workshop gives them some tools to start with. But I think they need more. If you 
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really want to think about solutions, I think there are more advanced tools. But of course, to start to go 

to the solutions, it’s also good to know the problem. So it’s like a start. But I feel like it needs a follow -

up.” (F3) 

Thus, the facilitators encourage the participants to join an environmental community or a group to 

continue learning, engage, and overcome anxiety:  “There are people out there doing a lot of things. 

Just go out there and find them and contribute. Whatever is your passion, whatever is your interest, 

whatever is your skill, your talent, we need it.”  (F1)  

Joining CF and becoming a facilitator is for some facilitators a significant objective (mostly the 

international referents), and the main focus of the general organisation. “My bias at the moment is to 

say that the next step of the workshop is definitely to become a facilitator and engage in the journey 

because it's also how you keep learning, having access to more resources.” (P5) But others mentioned 

it as a minor intention, or did not mention it at all. “I don't really care about recruiting them. I don't 

think it's as important as much as just people really knowing that they can do something about it.” 

(P2). During the individual interviews, no facilitators mentioned their intention to encourage the 

players to become facilitators.  

 

For some facilitators, CF does not necessarily lead to climate action and engagement. However, “ it can 

be like seeds planted in their brain. And when they encounter the right opportunity for action, maybe 

then it can show them ‘Oh yea here is something I can do.’” (F3) 

 

 

Beyond the goal of the organisation to reach as many participants as possible, the facilitators intend to increase 

the participant’s understanding of climate change, foster system thinking and reflexivity, raise a sense of 

emergency and hope, convey the need for deep change, create a space to discuss emotions, solutions, and 

actions related to climate change, and encourage positive action. Even though the facilitators agreed on the 

main objectives, their motivations and intentions, and thus their approaches, vary.  

6.2. Questionnaires Results  

This section presents the results of the Questionnaires A and B. It first briefly describes the demographic 

information and background of the respondents (6.2.1). Then, it presents the learning outcomes, and the extent 

to which the intentions of the facilitators were achieved (6.2.2-7), thus answering Research question 2: “In 

regard to these intentions, to what extent and in what ways does CF affect the participant’s knowledge, skills, 

attitudes, and engagement regarding climate change?”  

The answers to Questionnaires A and B are presented combined when the formulation of the questions is 

identical, and separately when the formulation of the questions diverges. Some questions are numbered to 

facilitate the readability of the charts; “a” or “b” denote whether the question belongs to Questionnaire A or B. 

6.2.1. The Participants Background  

In total, twelve participants completed Questionnaire A and eighteen Questionnaire B. Among these thirty 

respondents, sixteen were female, and fourteen were male. The average age of the participants was thirty-one 

years old, with 70% between 20 and 30 years old. The countries with which the participants identified are 

various. Most represented were France with nine and Sweden with eight respondents. Only one of the 

participants had not completed a university degree, and 53 % had completed a Master’s degree. The detailed 

data regarding these variables are reproduced in Appendix 5.  

The motivations for participating were diverse, but three motives were equally frequent. The most 

frequent answer was that the participants had been invited or recommended by a friend or a relative to 

play CF, they were curious to discover and experience CF, and/or they were interested in climate or 

sustainability topics in general. Four participants indicated that they wanted to develop or test their 
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knowledge about climate change. Other respondents explained that CF was played in a work context, 

that they joined “for fun”, or for a “good networking opportunity”. Twenty-one of the respondents 

participated in a workshop in person. The remaining nine experienced CF online.  

The participants were asked to evaluate their levels of knowledge, concern, and engagement regarding 

climate change before the workshop, on a scale from 1 (not at all) to 5 (very much). Charts 9, 10, and 

11 show the results. The vast majority of the participants considered themselves rather knowledgeable 

or knowledgeable prior to the workshop: 86% selected the scale number 3 or 4. Only one participant 

considered themself not knowledgeable at all, and one very much knowledgeable. Regarding the level 

of concern, half of the respondents stated that they were “very much concerned” about climate change 

before the workshop, and a quarter selected the scale number 4. No respondents selected the option 

“not concerned at all”. In respect of the levels of engagement, twenty-six respondents selected 3 or 

above, with half of the respondents indicating a moderate level of engagement (scale number 3).  

 

 

Chart.9. How knowledgeable about climate change did you consider yourself before the workshop?  

 

Chart.10. How concerned about climate change were you before the workshop?  

 

Chart.11. How engage about climate change were you before the workshop?  

6.2.2. Climate change knowledge and understanding  

The acquisition of a better understanding of climate change causes and consequences is one of the main 

intended learning outcomes as expressed by the facilitators. The extent to which the workshop 

participants matched this intention was evaluated with the Likert scale statements: 

A. After the workshop, I have/had a better understanding of the causes of climate change.  

B. After the workshop, I have/had a better understanding of the consequences of climate change. 

The results are represented in Chart 12 below. 

1 2 15 11 1 

0% 20% 40% 60% 80% 100% 

1 (not at all) 

2 

3 

4 

5 (very much) 

2 5 8 15 

0% 20% 40% 60% 80% 100% 

1 (not at all) 

2 

3 

4 

5 (very much) 

1 3 15 7 4 

0% 20% 40% 60% 80% 100% 

1 (not at all) 

2 

3 

4 

5 (very much) 



47 

 

 

Chart.12. Improvements of participants’ understanding if climate change . 

Overall, the participants expressed an increase in understanding. Even though most participants considered 

themselves knowledgeable or very knowledgeable previous to the workshop, the large majority agreed or 

strongly agreed that the workshop resulted in a better understanding. A respondent explained: “I would say the 

workshop was one more step in the realisation already quite active of the climate change phenomenon, but an 

important one because it helps understanding the full picture of it”. One respondent did not experience a better 

understanding of climate change: she considered herself not knowledgeable at all, expressed that the game was 

too difficult, and felt far from the knowledge of other participants. The other participants who selected “neither 

agree nor disagree” and “disagree”, and thus did not experience an improvement of their knowledge, had 

considered themselves already knowledgeable prior to the workshop (they selected the knowledge scale 4, see 

6.2.1). One participant explained “considering my previous knowledge on the topic the fresk was a nice 

experience but did not add much in terms of knowledge”. 

 

When answering other questions of the questionnaires that were not specifically inquiring about the topic, the 

respondents expressed an improvement in climate change knowledge and understanding. Social interactions 

were argued to have helped the participants understand better climate change and its cause-effect linkages (see 

6.3.3).  Also, when invited to describe the emotions they felt throughout the workshop, eleven respondents 

expressed their satisfaction and delight to have gained more knowledge and better understanding: “felt good to 

have learn more about climate change”, “happy to participate in a great game and to deepen my 

knowledge.”  

6.2.3. Understanding Complexity and System Thinking  

Understanding of climate change complexity and system thinking were inquired with the following 

Likert scale statements: 

C. After the workshop, I think about the climate as a complex system with many interconnected 

elements.  

D. After the workshop, I think climate change is a complex issue interconnected with other issues.  

 

 

Chart.13. Understanding complexity and system thinking. 
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As displayed in Chart 13, the large majority of the participants agreed or strongly agreed with the 

statements. Only one respondent disagree with the statement D. Also, among the answers on the question 

about the emotions felt by the participants during the workshop, four respondents explained that CF 

was important for them for understanding the complexity and gain a systemic view on climate change: 

“I felt glad to understand more the complexity of the problem and how things correlate”, “Intrigued to 

learn more about how everything is connected”.   

Therefore, the intention of the facilitators regarding complexity and system thinking appear to be almost 

fully achieved.  

6.2.4. Climate Change Attitudes and Need for Change 

The facilitators aim at raising concern, awareness of the urgency of the climate crisis, the human causes 

and the impact of climate change on the participants’ life. Moreover, some facilitators ex pressed their 

wish that the players realise the need for deep change. The statements E to L in Chart 14 evaluate some 

of these intentions. They examine changes in climate change attitudes after the workshop - one of the 

learning outcomes of CCE, based on Christensen (2015).  

E: I believe that the climate is changing 

F: I believe that human activities cause global climate change 

G: I am concerned about climate change  

H: I believe that climate change will impact our environment and future generations  

I: I believe that climate change has a negative effect on our lives 

J: I feel the urgency of addressing the climate crisis 

K: I believe that we can do something to address the climate crisis  

L: I believe that my actions can make a positive difference 

 

 

Chart.14. Participants changes in attitudes. 
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After the workshop, no participants experienced a decline in concern and lower certitudes about the 

origins and impacts of climate change: no participants disagreed with the statements E to J.  The 

answer “Same as before” was prevailing for most statements, showing that most of the participants’ 

attitudes did not change after the workshop. The fact that most of the respondents being knowledgeable, 

concerned, and to some extent engaged about climate change before participating in CF, can explain 

these answers. It is noteworthy that an important number of participants had a change in their beliefs, 

becoming more or much more significant, after the workshop, especially regarding the impact of 

climate change on the environment and future generations, and its negative impact on our lives. 

Moreover, seventeen respondents affirmed that they became more or much more concerned about 

climate change after playing CF. Almost half of the participants did not have a difference in faith in the 

collective capability to address the climate crisis. The same number had a more positive belief after the 

workshop. Regarding statement K, the two most frequent responses show that the beli ef in individuals 

having a positive impact remained the same or became more positive. However, some respondents felt 

less confident about the ability of individuals and collective efforts to make a positive impact. These 

participants expressed their anxiety about the lack of political will, and their belief that it  is not the 

responsibility of individuals to make a change.  

Most of the respondents felt greater the urgency of addressing the climate crisis and, for the 

overarching majority, the need for individual and societal transformations (displayed in Chart 15), more 

or much more than before the workshop.  

 

 

Chart.15. After the workshop, I believe that we need to transform our lives and society to address the climate 

crisis. 

The results confirm that the facilitators’ intentions regarding climate attitudes, and raising the feeling 

of urgency and need for deep change, are somehow fulfilled. Although an important number of 

participants were positively affected by the workshop, around half of the respondents did not 

experience a change in concern, confidence and willingness to take actions.  

6.2.5. Emotions 

The nature of the emotions evoked by the participants was explored with the open question: “Describe the 

emotions you felt during the workshop. What emotion(s) dominated at the end of the workshop?” The answers 

were varied, and different themes can be distinguished: Hopelessness and Anxiety; Motivation and 

Engagement; Hope and Positivity; Concern and Worries; Anger and Annoyance’. Some answers were not 

directly related to the climate crisis but concern the workshop: 'Curiosity and Understanding'; 'Enjoyment'; 

'Confusion and Stress'. These responses are not presented here and are used to complete other sub-sections 

below (see 6.3.3). The answers regarding climate-related emotions are synthesised in Table 9. 
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Table.9. The emotions of CF participants during the workshop. 

Category Participants Description 

Hopeless and 

Anxiety 

10 In their answers, many participants wrote that they felt 

hopelessness or anxiety during the workshop. Five 

participants mentioned “hopelessness” and two 

“helplessness”. Someone wrote “fearful”, another one 

“anxiety”, and someone else “Sad, more sadness.”  

Motivation and 

Engagement 

8 The participants explained that the workshop encouraged and 

motivated them to take action or to continue to take action. 

The word “engagement” was quoted three times. A 

participant wrote: “I feel encouraged to keep fighting for our 

planet”. Another one: “glad to participate in my own way in 

my everyday life to the preservation of our planet, aware 

that I can do more individually.” 

Hope and Positivity 7 The participants explained that they felt more hope and 

optimism, sometimes due to talking about solutions at the 

end of the workshop, thanks to talking with like-minded 

people: “I experienced more positive than negative emotions, 

mostly due to talking to like-minded people”.  

Concern and 

Worries 

6 When the answer was developed, the respondents explained 

that it was due to the emergency and the complexity of the 

climate crisis: “the task is huge”. 

Anger and 

Annoyance 

5 Anger and irritation is sometimes associated with the 

inaction of powerful actors to address the climate crisis. A 

respondent explained: “angry about what is not being done 

collectively (laws need to be put in place!)”.   

No emotions 2 Two respondents felt “no emotions” or “normal emotions” 

during the workshop. 

 

 

Many respondents mentioned emotions belonging to different, and sometimes opposite, themes. The emotions 

were felt simultaneously or changed during the workshop depending on some elements, such as social 

interactions and debriefing about solutions. The following quotes illustrate this.  

“Interest, frustration, excitement, hopelessness, then hopeful and encouraged! The workshop gave me 

some existential hope :)” 

“Towards the end when we were talking about the consequences, I felt some dread and hopelessness 

which I didn't except. I felt more positive emotions after brainstorming some solutions. Workshop gave me a 

lot to think about after it ended and I still kind of feel hopeless for the people who will live thought the effects 

of climate change”. 

The facilitators expressed their intention to give space and time for the participants to express and share their 

emotions. The achievement of this intention was evaluated with the statement During the workshop, I could 

express and share my emotions and opinions. The results are shown in Chart 16 below. The intention was 

largely fulfilled with a majority of respondents strongly agreeing.   
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Chart.16. During the workshop, I could express and share my emotions and opin ions. 

The facilitators indicated that it is important for the participants to understand that they are not alone in 

feeling these emotions, hence the importance of sharing them. The research probed this aspect through 

the statement: After the workshop, I understand/understood that many people are concerned and 

engaged regarding climate change. The responses are presented in Chart 17 and show a dominance of 

positive answers (twenty-two of the respondents agreed or strongly agreed). Also, some respondents 

described that the interaction with other participants, who were more positive, engaged, or like -minded, 

helped them raise more positive emotions.  

 

 

Chart.17. I understand that many people are concerned and engaged regarding climate change.  

 

6.2.6. Critical Thinking, reflexivity and transformation 

The responses to the statement The workshop encouraged me to think critically  show that, overall, the 

participants had the opportunity for critical thinking during the workshop (see 6.3.3. and Chart 24). To 

inquire about the extent to which CF supported reflexion and changes within the learner, the 

participants were asked whether the workshop supported reflection on themselves and on their role in 

the climate crisis (Questionnaire A) or changed themselves and the way they see their role 

(Questionnaire B). The answers enable to appreciate the reflexivity and transformative potentials of CF.  

Regarding reflection on themselves (Questionnaire A), the answers were diverse. Several respondents 

answered that the workshop made them reflect on their emotions: “the workshop helped me to 

formulate and express my emotions and share them with others, what I did not do before” . For two 

respondents, the workshop did not result in much reflection on themselves and on their role, because 

they were already aware or active. For others, it did contribute to reflection despite being already 

engaged, and increased their motivation to continue their commitment. Some illustrative quotes: 

“Spurred my values to go further in my actions”, “it reminds me of my purpose of my work right now”. 

Respondents evoked reflections regarding their behaviours: “It helped me question my individual 

behaviour more and made me more motivated to commit to some behaviour that is good for the 
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environment. I think it being a group activity is a good thing since you see how other people and acting 

in a way that helps environment and see some positive examples.”  

The answers to Questionnaire B (whether the participants changed due to the workshop) held similar 

themes. The most frequent answer was that, if the participants did not change, they felt more 

encouraged and motivated to continue or take more actions.  Some of the participants said: 

“I didn't really change but I was even more motivated to continue the actions to preserve the planet, I 

wanted to increase my efforts individually” 

“I don't think I have changed more because of the workshop than other interactive climate workshops 

that I have been to. It's mainly the interaction with others with the same interest which inspires me. So it was 

more like some extra, needed fuel to continue fighting.” 

Six respondents wrote that they did not change; some justified that they were already aware and active 

previously.  For a few participants, CF changed their beliefs and understanding of climate change. The 

respondents also evoked the changes in emotions and an increased commitment to climate action.  

“I would say the workshop was one more step in the realisation already quite active of the climate 

change phenomenon, but an important one because it helps understanding the full picture of it. The interaction 

with others brought more emotions to it, and I continued changing my behaviours at the same pace as before.” 

“More concerned. I try to add new little things to what I was already doing every day.” 

Regarding the reflection and changes in the participants’ role, six respondents affirmed that they did not reflect 

on or change the way they see their role. One respondent justified that she was working in this field; others 

argued that it is not in the hand of individuals to make a change. 

“No, at this point I hardly believe that it is up to individuals to make changes. There should be more 

effort/incentive from governments before people can/will change their way of life” 

However, most of the respondents attested that CF made them reflect on their role.  

“I think the workshop let me understand the whole picture better and got me thinking about myself.” 

“It made me consider my role and reflect on it” 

This reflection/change took different forms. Six respondents expressed an increased motivation to make 

changes at their level, spread the word, and encourage others to act. 

“I felt a little defenceless in comparison to the difficulty of the situation but, after realising there were 

many solutions to change the situation, it reinforced my will to progress and to encourage people to progress 

too”. 

“Get more people to understand the climate change and human action.” 

“Yes. As a small small small part of the cycle. I felt myself powerless but definitely could do my effort 

for it.” 

Six participants wrote that they gained more faith and confidence in the role and impact of the individuals to 

contribute to a better future.  

“Yes, the climate fresk has shown me that what I am doing is not useless; on the contrary, we must 

continue and increase our efforts” 

“Yes. Everyone can have an impact by his own choices.” 

“Yes. It made me more confident about the value of spreading the consciousness about climate 

change” 

Five respondents described that they felt an increased feeling of responsibility for individuals to act and lead 

the change. 

  “Sense of responsibility to take action” 
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“Yes, everyone can, and has to do things to stop /turn this process.” 

“I’m in a fortunate position to make an impact” 

CF had a diverse effect on self-reflexivity and transformation among the participants. The answers showed a 

variety of impacts of the workshop on the individuals. While some participants did not show experience much 

self-reflection or change, others did, in different aspects and more or less profoundly. 

6.2.7. Intentions for action and actual actions  

During the focus group and interviews, the facilitators expressed the wish that their  participants would 

take positive action after the workshop. The intentions for action, and actual ac tions taken were 

explored with several Likert scale statements, and two open questions.  

Statements J to N enabled to evaluate the impact of CF on the participants’ motivation and confidence 

to mitigate climate change and take actions. Statement J is in regard to confidence in the collective 

efficacy to address the climate crisis, while statements K-N concern the participant’s confidence, 

motivation and empowerment as an individual.  

L: After the workshop, I feel/felt that I have to do something 

M: After the workshop, I feel/felt motivated to take action 

N: After the workshop, I feel/felt empowered to take action 

 

 

Chart.18. Participants’ confidence, motivation and empowerment for climate action . 

For the statements L-N, more than half of the respondents agreed or strongly agreed. The respondents 

generally felt an increased sense of responsibility, motivation, and empowerment to take action. Those 

who did not experience more confidence, motivation, and empowerment affirmed that they were 

anxious about the climate crisis and lacked solutions or needed rest from climate action.  

Some facilitators expressed the wish that the participants share their newly acquired knowledge, initiate 

discussions, get more curious about climate change and continue to learn about i t. The intentions of the 

2022 participants (Questionnaire A) and the actual outcomes among the pre-2022 participants 

(Questionnaire B) were examined with the following statements:  

O: After the workshop, I think I am/I was equipped to take and initiate conversations about climate 

change 

P.a. After the workshop, I want to share what I learned with others  

P.b. After the workshop, I shared what I learned and initiated discussion with my friends, family, and 

colleagues 

Q.a. After the workshop, I want to learn more about climate-related topics 

Q.b. I continued to learn about climate-related topics  
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Chart.19. Participants’ preparedness, intention and actual sharing and deepening of climate knowledge . 

Despite a majority of respondents agreeing with the statements, a significant number disagreed or were 

unsure. When combining the answers of P.a and P.b., 17% of the respondents disagreed and 10% were 

unsure. Also, 10% disagreed and 20% were unsure when merging Q.a and Q.b. Thus the goal of the 

facilitators to equip their participants for them to hold conversations is not largely achieved. Likewise, 

the curiosity and will to learn more were not aroused for all participants.   

An open question inquired about the intention of the participants to take action (for Questionnaire A), or the 

actual action undertaken after the workshop (Questionnaire B).  

For Questionnaire A, six respondents wrote their intentions to change some habits: “Reflect on my habits and 

see how I can change them”. Consumption, growing more vegetables, and limiting waste of resources were 

quoted. Two participants expressed their intention to join an environmental group or organisation. Two others 

evoked their wish to share their knowledge and engage others: “Involve my children-it’s their future”, “want 

to talk more about climate change with people who are not involved”. A respondent explained that she was 

already active before the workshop. Another wrote “Not sure exactly yet but will do something”. Only one 

respondent did not express an intention to take action: “Don’t know what to do as an individual because 

powerless.”  

For Questionnaire B respondents, the answers are more diverse. Four respondents explained that the workshop 

resulted in changes in their habits and behaviours. The respondents evoked avoiding travelling by plane, 

reducing car use, water consumption, and changes in diet. Five respondents affirmed that they were already 

involved in groups or making changes before the workshop, thus nothing changed afterward. Two respondents 

explained that the workshop reinforced their motivation to continue changing their habits; two others affirmed 

that the actions they undertake were not a result of the workshop. Five respondents did not take action after the 

workshop.  

In Questionnaire A, the respondents were asked whether they were considering to become a facilitator, while 

Questionnaire B inquired if they already become one. In total, seven respondents became facilitators after the 

workshop, and three expressed their intention to join CF. Because the sample is rather small in comparison to 

the total number of CF participants, drawing a general conclusion regarding the ‘conversion’ rate of 

participants into facilitators is not possible. However, it is interesting to note the participants’ reasons for (not) 

becoming a facilitator. The results can be used to support the improvement of CF-Sverige development. The 

main reason for not becoming a facilitator was that the participants did not feel knowledgeable or skilled 

enough to undertake such an initiative or affirmed that they forgot a lot since their participation: “Right now, I 

don't feel capable of running the game. I realise that I must have forgotten a lot since I took part in the game 

(3 months) and that I would have to seriously review my knowledge and the game flow to be able to lead the 
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game. So I'm willing to be a facilitator if I master the subject thoroughly.” However, a few respondents wrote 

that they could consider being a facilitator once they would master the topic. Some respondents explained that 

it was due to lack of time, or because of the covid pandemic restrictions. Some did not justify their answer or 

explained that they did not know it was possible, or just lacked information about it. The participants who 

intended to or actually became facilitators explained that they were driven by the wish to learn more about 

climate change, to have a tool that can explain, raise awareness, and engage more people into action. 

6.3. Game-based CCE Features  

This research is carried within the scope of game-based CCE. The playful features explored in the framework 

are used to support and determine effective game-based CCE interventions. Research question 2 inquired “to 

what extent and in what ways” CF affects the learning outcomes of the participants. The presence of the 

playful features can give answers to the “in what ways” part of the question. This section examines the 

presence of the different framework features. The features’ presence is evaluated by using the different 

methods of data collection: the focus group and interviewees enabled to determine the extent to which the 

facilitators recognise and use the features. The questionnaires assessed the workshop experience of the 

participants and the extent to which they recognise and were satisfied with these features. Finally, the 

observations enabled to confirm or disconfirm the data collected with the other methods.    

6.3.1. Game features in CF according to the facilitators 

During the focus group and interviews, the framework was not presented to the participants. However, their 

reflections and remarks, sometimes prompted, were used to determine the extent to which the facilitators 

recognise and use the game-based CCE features.  

 

F1 explains that there is a lack of education among the general public, and difficult ies to engage in 

conversations on urgent topics such as climate change: “So that’s why I thought that this tool is simple, 

powerful, and so needed”. For F3, CF is a good approach to reach their students:  “It is much more 

impactful than regular teaching”.   

During the focus group and interviews, the facilitators evoked and described elements of CF that relate 

to the game-based features of the framework. 

‘Enjoyable and Immersive’: 

The facilitators agreed on the unique and innovative approach of CF, in that it ’s fun and simple.  

“It's a fun way to explain climate change to people” (P2) 

“For me, it was a nice way to introduce them to the subject because it's way easier, funnier.” 

(P1). 

The facilitators affirmed that the playful aspect of Climate Fresk is an incentive for the public to 

participate, and is perceived as more accessible compared to more formal approaches. CF enables to 

reach groups of people that would not be first interested “because when you tell them it’s a game they 

are like “Ok maybe I can try it!” (F3) 

The importance of the visual of the cards as central to the learning was highlighted.  

“It's a game and not a lecture in a classroom I think that's more accessible to some people. And 

also the fact that it's very visual: you have the cards and you draw the arrows so you see the whole 

picture and you also touch the cards and place them wherever you want. So you remember it way more 

easily. I think that's one important part of the game and why it works with so many people.” (P4) 

Because the workshop lasts three hours, the facilitators use playful tricks and strategies to keep the 
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participants motivated throughout the game. Making the workshop and conversation lively, and pique 

curiosity is also part of the role of the facilitator: P3 likes  “to bring fun facts” and has some tricks in 

mind to adapt to the group. Possibilities are wide and depend on the imagination, preferences and 

choices of the facilitator: “You can even make a role play during the debrief. And that becomes a bit 

fun.” (P5) 

The facilitators also use strategies such as metaphors to support the understanding of the participants 

“like the bathtub metaphor, saying that aerosols are like sunglasses, or like lot of things that can make 

the thing more understandable” (P5). 

A fun and light approach, and creating a relaxing and casual environment, are also strategies used to 

talk about heavy topics and bring positivity and hope to the learners. P1 explained with humour:  “I try 

to make some jokes or make it a bit more funny and attractive than only  bad news [...] and show them 

that even if you are aware of all this you can still be happy and positive, and your life can be still nice: 

we are not only sad and desperate people, being in our room and eating water.” For F3, making the 

workshop fun is a way to “not get beaten down by the complexity and severity of it” (F3) 

 

One may argue that humour and fun are not exclusive for playfulness. Indeed, these can have a place in 

more formal instruction too.  

 

‘Credible and Meaningful’: 

During the focus group, one facilitator mentioned the fact that the workshop is based on the IPCC 

reports. Another one added: “I like the tool because I think it's robust” (P3). 

An opinion shared by the facilitators and often repeated during the focus group was that the game is 

used to present and explain the complexity of climate change to the participants. What most facilitators 

appreciated in CF, is its potential to share something complicated (climate change) in an accessible and 

simple way, thanks to the cards and a simple language and level of science. For several facilitators, the 

knowledge acquired during the game is a first necessary step to be transferred into action.  

‘Emotion-oriented’: 

As discussed in 6.1.4 and 6.1.5., evoking emotions and developing self -awareness and acceptance of 

them are intentions of the facilitators, and have their place during the debriefing part of the workshop.  

‘Social-oriented and Active’: 

When asking what works well or not during the workshop, most facilitators referred to the collaborative 

and participative aspect of CF: the success of a workshop relies heavily on the group dynamic and 

interactions. To inquire about the social aspects of the workshop, the facilitators were asked:  “How do 

you cope with the diversity of participants in their background, knowledge, values, experiences and 

perspectives? 

A key aspect of CF is that the participants learn from each other: “You [as a CF participant] learn 

from the people that are playing because sometimes they know things that you don’t and they talk  about 

it during the game and you are like “Oh, ok! I understand now!”  (F2) The facilitators shared the idea 

that the participants must be actors in their own learning. A common approach is for the facilitator to 

give the players as much space as possible for them to interact and be active in the learning process. F1 

explained that a less active facilitator will compel the players to work on their own : “give them space, 

so almost leaving the room, or stepping to the side, and basically playing on your phone  or something. 

So to get the people to understand ‘Ok, now we have to start working on this.’” (F3) F2 explains the 

importance for the facilitator to not give direct answers to the players, but rather helping and guiding 

them to get the answers: “It’s really not about me demonstrating that I know things, it’s helping them 

to get information that they get from the cards. And if I know something else about it I can express it, 
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and if they know something they express it. So it’s complementary.”   The format of the game, in which 

the players use the cards, supports active learning: “I try to get them to be creative with it and move 

pieces around, move arrows and cards around [...] and to try to give them the agency. So when they ask 

a question about a card or when I say the card is not exactly at the right place, that they move it 

around themselves instead of me taking the card and putting it somewhere.”  There are different 

strategies used by the facilitators to increase active learning during the collage. At the e nd of set 5, the 

last four cards to be placed (“Hunger”, “Human Health”, “Climate Refugees”, “Armed Conflicts”) 

represent the very impacts of climate change on humanity. P5 explained that he never gives these cards 

to the players, instead “I tell them that there are more cards without showing them, and I tell them to 

guess them. I think that's super nice. They will also open up and think ‘Ok, what else comes into this 

game?'. And usually they say other things. Sometimes they say economic consequences and th ings like 

that, so they also have the opportunity to add to this. I tell them to put that on a post -it and add it. And 

when they find the cards that are missing, I actually give them. So they become more creative about it 

and it makes the whole thing better.” 

The collaborative and active aspects of the workshop do not only enrich knowledge and understanding 

during the collage, but also enable the participants to share their experiences and perspectives. “One of 

them has a very good example about something because maybe they lived it in real life or they saw 

something, some consequences of climate change.” (F2) F2 explains that when sharing ideas, 

participants can learn about and be inspired to take some actions: “It has happened that maybe someone 

says a solution, and then someone says, ‘I can try to do that too!’” The heterogeneity of the group can 

be a strength: “I’ve done workshops with different backgrounds and workshops with business students. 

With business students, they all know the same things and they all lack the same knowledge, so it can 

be nice with a diverse audience.”  (F3)  

There are original ways of using the social aspect of CF. P5 explained that it is possible to have several 

groups on different tables during a same workshop, with each group building its own collage.  P5 said 

that it allows the groups to be more independent, and that it creates better group dynamics because the 

facilitator is less involved. It can even take the form of a friendly competition  between the different 

groups. However, for F3, facilitating several groups at the same time is not successful:  “I feel like a 

group needs their own attention, so what you usually do is to get the two groups together to discuss 

after each round of putting the cards down, and then I feel like the group becomes too big, and you 

either get the same person speaking all the time and same people missing out. So I feel like it facilitates 

inaction”.  

Social learning can continue after the workshop: F1 encourages the players to share their contacts to 

continue the discussion.  

The interactive aspect of the workshop also brings challenges: it may not be suited for some 

personalities and characters. The facilitators explained that there is a risk for the participants to be less 

active if too shy or less knowledgeable, or for others to dominate the conversations and decisions. 

Since CF relies on collaboration and interactions, the risk of passivity would hinder the progress and 

outcomes of the workshop. The facilitators acknowledged the difficulties they face when participants 

have unequal levels of knowledge: “I think it's a bit difficult when you have a group with very different 

levels of knowledge, [...] they can be a bit more passive because they feel like they don't know enough.”  

To deal with this diversity, P2 explained that she regards all the participants as if they have a very basic 

level of knowledge: “if someone asks something, even obvious like something as simple as 

anthropogenic activities or fossil fuels, just assume that everything is from scratch so everyone is 

comfortable making questions.” She also pays careful attention at the beginning of the workshop to 

observe the participants and determine their level of expertise. The facilitators acknowledged the 

difficulty to deal with shy or dominant participants and handle the group dynamic. They explained how 

they deal with it: “When there are some more shy people, at least in person, I will kind of point them 

out and say, ‘What do you think of this?’ or ‘Can you explain what you've just done?’, to bring them 

back in the game. And if someone if taking all the room, maybe taking him apart, either asking to slow 
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down or talk to him to distract him or her.” (P1) 

 

 “One guy was basically he knows almost everything so I kind of left him the floor, so he was 

almost taking the lead and being a facilitator of the workshop. So that's kind of how we involved 

everyone because the ones who didn’t have that knowledge tried to sort out the game and play the 

cards and I was more talking to him and he was kind of answering the questions as well. And if one 

part of the group is very aware and there are one or two people who don't have that much knowledge 

about the subject I would talk to them in more of a private like explain them the concept.”   

 

 “I had climate scientists in my workshops and they contributed and they added with whatever I 

was helping or explaining. They were giving me feedbacks like “your explanation is text book” or they 

were trying the help the group when they were going into wrong direction. They knew the answer but 

they didn’t want to say the answer like ‘this card goes there’. But “what would you say if this 

happens?” or whatever, so when I have someone that is a bit more advanced, I try not to let them speak 

all the time and take over the space, but I try to make them a bit involved, like “help your group”, 

“don’t tell them exactly what it is”, “try to help them through questions, through stories, through 

examples and so on”. 

 

F3 suggested that playing with friends may encourage the shyer players to participate.  

 

The role of the facilitator is to ensure that all players have a chance to participate. Giving space to the 

participants is an important aspect: “I think it’s hard just when you have a group that is not so 

responsive, or a bit inactive. And then I think it’s nice to really actually move away from the group and 

to try to have them start on their own, figuring out on their own, to really give them that space.” (F3) 

“I really try to make them all feel that they can have some kind of lead. Because that’s what makes 

conversation, that’s what makes discussion, and I think that’s how they learn more about it” (F2) The 

facilitators explained that they try to ensure that all players feel comfortable, motivated, open to 

learning, and participate equally in the reconstruction of the collage, and during the discussions. “You 

want to be welcoming to people and understanding, so that they can feel comfortable and ease into the 

topic rather than being confrontational.” (P2) The role of the facilitator is to adapt to the group.  F1 

explained: “I know how to read the room, I know how to understand dynamics, when should I push, 

where should I push, when should I let them be, or interfere”. For P3, the debriefing is the most 

challenging part and necessitates for the facilitator to listen and adapt to the group: “I try to feel the 

vibe of the group and then try to launch some topics, they pick it up, they don't, it depends.”  

During the interview, F3 concluded: “I feel like a lot with this format depends on participants’ 

connection with the facilitator. And how they feel like they can express themselves, their emotions, and 

what they think.”  

The players are encouraged to try and make errors, to learn better. For instance, in the first set of cards, 

most groups will mistakenly place the card “Rising sea level” as a direct consequence of “Melting sea 

ice”. P3 explained, “So the trick is to - it's taught to people during the training- make them fail together 

basically [to put the cards in to correct order], and then reinforce the group feeling.” (P5)  

All facilitators argue that the non-formal and participatory approach of CF enables to reach more 

people and that it is powerful for learning. Nevertheless, not all groups of people can enjoy and benefit 

from it. F1 recalled an experience with a group: “Our way of facilitating our workshop, our way of 

transferring the knowledge was not at all something that they are used to. They are used to PowerPoint 

presentations, and they expected that [...]Then they came to the workshop, they were taken by surprise, 

they didn’t like it, they didn’t want it, it’s not something in line with their style, and it was just a 

disaster altogether”.  

The online format also brings about challenges, and most facilitators agreed that it create s a barrier for 

interactions and active participation.  
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“P1: Online is obviously way more difficult and even for the participants I think it's not that 

great. I'm not a big fan of doing it online.   

P5: Yea but it's challenging, people are not use to this format. Of having to do something and be active 

and having someone that is watching you, it's like in school and you have the teacher watching you 

doing your exercise.” 

“And a negative thing is the online sessions, I don’t really like them. It’s so hard to make 

people participate with online things. I had two in-person and two online. I remember now. The ones in 

person are so much fun because you can actually see the people. And if you see that someone is not 

talking that much you can “oh what do you think?” and they answer. And in online sessions, they are in 

their own thing, and someone talks, and they don’t really listen. So it is very hard. It can be good but it 

is my experiences with online sessions that have not been that good. But still I think they have to 

happen because that’s how I got into it for example. I had a good experience as player, but not a good 

experience as a facilitator.” (F2) 

‘Problem-solving and Solution-oriented’: 

The goal of the first part of the workshop is to solve the collage for  which active participation and 

social interactions are crucial elements, as explained above. As described in 6.1.6 and 6.1.7, the 

debriefing part allows the players to think about, express, and discuss solutions to the climate crisis, in 

a safe space. It gives space for critical thinking and alternative visions for the future .  

6.3.2. Observed features 

My personal observations during the workshop helped confirm and illustrate the arguments of the 

facilitators during the focus group and interviews. Especially, they 

enable to witness the actual presence of the game-based CCE 

features of CF.   

During the workshops, I witnessed the strong social component of 

the game as described by the facilitators during the focus group and 

interviews. The workshops started with an icebreaker to create a 

relaxed atmosphere and facilitate communication among the 

players. The workshops were animated by constant discussion, 

consultation, agreements or disagreements among the players, 

especially during the first part of the workshop (the collage). The 

lively injunctions, questionings and hesitations attest to the social, 

active and decision-oriented aspects of the game: “No, wait!”, 

“Damn it!”, “Let’s do that”. Decisions were taken within the group: 

“Should it be there?”, “Should it go there?”, and “Do we want it 

there?” During the workshop, playfulness and seriousness were 

alternating, even merging: “Let’s try to be serious and see if we 

haven’t missed anything”. Despite the online format (for one of the 

workshops) that made discussions more hesitant, the workshop was 

accompanied by regular laughs, spontaneous discussions, 

sometimes participants were recalling memories and experiences 

related to the content of the workshop. The participants were 

actively using the images, graphs and explanations on the cards to build the collage (“Look at the 

graph!”). For instance, a trick offered by the game is the mirroring of the cards “CO2 emissions” and 

“Carbon Sinks” enabling the player to visualise the role of carbon sinks (see Fig 8). When building the 

collage, the players progressively dived into the complexity of climate change and the numerous 

interconnections among the cards. When finishing it, the players expressed their self-satisfaction, relief 

Fig.8. The mirroring of the cards 

“CO2 Emissions” and “Carbon 

Sinks” © Climate Fresk. 
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and amazement:   “Damn! We are really building the whole canvas!” The players then summarised the 

collage together and decided on a title for their collage: “The anthropocentric f*ck-up”, “Climate 

conundrum”. As discussed during the focus group and interviews, the facilitators were intervening only 

to provide explanations on how to use the game, and were stepping back during the collage phase, 

letting the participants think together. Only when needed the facilitators were speaking to give 

explanations, guide the reflection of the participants, and eventually correct them. Their role became 

more significant in the second part of the workshop, when guiding the discussion on emotions and 

solutions. The facilitators followed their intentions discussed during the focus group and interviews to 

give the participants to opportunity to express their emotions with support of the Emotion Tree, the 

Kübler-Ross Curve and an emotions wheel. The participants easily shared their feelings and positions 

based on these illustrations. The last part for debriefing about solutions enabled discussion and 

reflection of the participants.  For one workshop, the discussion on solution was based on the use of 

post-its with different colours representing categories of activities (industries, agriculture, 

buildings, and transportation). The participants wrote their ideas of solutions. For the other 

workshop, the players were asked to stick the post-its on a graph depending on the impact on 

the individual or collective action (weak/strong) and the ease of implementing this action 

(easy/difficult). Ideas that emerged ranged from “Flying less, “Eating less meat”, to “Change 

the goals of the economic system”.  

6.3.3. Workshop experience and game-based CCE features  

Based on the framework of game-based CCE, the first group of questions of the questionnaires, based 

on a Likert scale, aimed at evaluating the presence of the game features of the framework as 

experienced by the participants. The answers are summarised in the charts below.  

Four statements in each questionnaire related to the feature ‘Enjoyable and Immersive’. 

1. I enjoyed the workshop 

2. I stayed motivated throughout the workshop 

3a. I am likely to recommend this workshop to others 

3b. I recommended this workshop to others 

4. The visual of the cards helped me understand climate change better 

 

Chart.20. Evaluation question for ‘Enjoyable and Immersive’. 
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All respondents confirmed that they enjoyed the workshop. A large number of the participants stayed 

motivated throughout the 3 hours-workshop. However, one respondent disagreed and three selected “neither 

agree nor disagree”. In the post-workshop questionnaire (Questionnaire A), most participants indicated that 

they were likely to recommend the workshop, while two chose “neither agree nor disagree”. In Questionnaire 

B, all respondents declared that they recommended the workshop. Statement 4 refers to CF design – the cards 

– supporting the player’s learning. Again, the large majority indicated that the cards helped them understand 

climate change better. One participant disagreed with the statement and five were indifferent. I conclude that 

the feature ‘Enjoyable and Immersive’ is to a large extent present within CF workshops. However, not all 

participants maintained their motivation throughout the workshop. A few of them felt some fatigue and 

repetitiveness: “I think discussing the cards gets kind of same after a while. After drawing with the pen gets 

involved it is engaging again but still I think it can be improved somehow”, a respondent wrote.  

 

A fifth question, 5. How difficult was the game for you?, also aimed at evaluating the ‘Enjoyable and 

Immersive’ feature of CF. A game must have an optimal level of challenge, meaning that there should be a 

balance between the difficulty for the players to succeed (the completion of the collage, in the case of CF) and 

the skills of the participant (Fjællingsdal and Klöckner, 2017). The answers can support the discussion on the 

learning outcomes presented later in this section. More than half of the participants selected the middle scale 3, 

indicating that the game was neither too simple nor too difficult. More respondents found the game simple, 

rather than difficult or too difficult.  

 

 
 

Chart.21. How difficult was the game for you? 

Within the answers to the open question “Describe the emotions you felt during the workshop. What 

emotion(s) dominated at the end of the workshop?” the delight to play was mentioned: “During the workshop, 

it was very ludic within a nice group mood and cooperation” and “Workshop itself was quite fun and I 

enjoyed my time with it.” However, five participants explained that they felt sometimes confused or stressed 

because of their lack of knowledge, difficulties in understanding the complexity of climate change and 

scientific language, or because of being a non-native English speaker. 

 

Two statements inquired about the ‘Credible and Meaningful’ nature of CF.  

6. I think the workshop was based on reliable and trustworthy information 

7. During the workshop, I learned new information on climate change and how to address it  

 

Chart.22 Evaluation question for ‘Credible and Meaningful’. 

1 8 16 4 1 

0% 20% 40% 60% 80% 100% 

1 (too simple) 

2 

3 

4 

5 (too difficult) 

5. 

2 3 10 

4 

15 

26 

0% 20% 40% 60% 80% 100% 

Strongly Disagree 

Disagree 

Neither Agree nor 

Disagree  
Agree 

Strongly Agree 

6. 
 
7. 



62 

 

All participants agreed or strongly agreed that CF was based on reliable and trustworthy information. 

For statement 7, fifteen of the respondents strongly agreed that they learned new information on climate 

change during the workshop, and one-third agreed. Two of the respondents disagreed. Thus, it is 

affirmed that the large majority of the respondents regarded CF as ‘Credible and Meaningful’.  

The results show that the participants experienced a wide range of emotions and were offered a space 

for expressing and sharing them (see 6.2.5 and 6.2.6.). Thus it can be said that the ‘Emotion-oriented’ 

feature is highly present in CF.  

The extent to which CF workshops are ‘Social-oriented and Active’ was evaluated with three Likert 

scale statements: 

8. The workshop was socially interactive 

9. I enjoyed social interaction during the workshop  

10. During the workshop, I felt confident in experimenting and taking decisions  

Statement 10 relates to the focus group and interviews during which the facilitators explained the 

importance of creating a safe and relaxed space in which the participants are comfortable and confident 

participating and learning.  

 

Chart.23. Evaluation questions ‘Social-Oriented and Active’. 

Overall, the large majority of the respondents expressed that the workshop was socially interactive and that 

they enjoyed these interactions. The responses showed more contrast regarding the participants’ confidence in 

taking decisions. Games are assumed to create a safe space for discussing and participating, and enhance the 

confidence of the player (e.g. Janakiraman et al., 2018; Ouariachi et al, 2018; Kwok, 2019). Despite the 

intentions of the facilitators expressed during the focus group and interviews to create a safe and relaxed space 

for encouraging participation, not all players of CF felt confident in experimenting and making decisions 

during the workshop. While twenty-two respondents chose a positive answer, six were indifferent and two 

strongly disagreed. A respondent wrote: “During making decisions, I realised how little knowledge I had 

about climate change. If I cannot make a correct answer makes me feel anxious. In the end, it gets much better 

because it's a group game and the team is nice. And mediator kept telling us it's okay if we do not know.” The 

answers of these two participants could be explained by the level of difficulty of climate science and the 

language used. One of the participants wrote: “I felt a bit stressed since English isn't my first language and I'm 

not used to scientific language (I studied Art History) so I was a bit slow understanding." The other one had 

limited knowledge about climate change and found the workshop too difficult. 

The social learning aspect of CF was also inquired about with the open question: Describe how interacting 

with others contributed to your experience. Did it help you understand climate science better? Did it give you 

new perspectives on climate change? An overarching answer is that interactions did contribute to a better 

experience, in different ways. More than half of the respondents (sixteen) described that learning with others 

2 

1 

6 

2 

1 

8 

7 

7 

14 

20 

22 

0% 20% 40% 60% 80% 100% 

Strongly Disagree 

Disagree 

Neither Agree 
nor Disagree  
Agree 

Strongly Agree 

 

8. 

 

 

9. 

 

 

10. 



63 

 

and from others enabled a better understanding of climate change. The respondents detailed that the 

complementarity of the players' knowledge supported their understanding of the different cause-effect links, 

the interconnected nature of climate change, and in general the whole picture of climate change. 

The following quotes illustrate this.  

"Others provided different explanations and unique perspectives on each topic allowing for a more 

completing understanding of the topic. The different perspectives provided me with a better knowledge of the 

interrelated nature of climate change."  

"Yes, but that was because one of the players studies geoscience. I understood individual chemical 

and physical processes, but it was nice to have others to fit the cards into a bigger, complete picture." 

"Many different thoughts due to people from different backgrounds which was good to understand 

more" 

Another recurrent theme concerned the new insights and perspectives given by other participants that enriched 

the experience of the respondent and also engaged relational learning. One participant wrote that "Playing this 

game with other people is enriching. It allows us to learn from others but also to show and defend what we 

know, even if our knowledge is sometimes not accurate. It teaches us to make decisions collectively and not to 

be satisfied with our certainties alone." 

Some respondents evoked the affective dimension of interactions: in addition to helping the good mood of the 

workshop, interactions were often highlighted as important because they give new emotional perspectives and 

bring positivity. This is illustrated by the following quotes: 

"Interacting with others helped to go through the workshop in a good mood, and during the end 

discussion it helped to see and understand different points of view and different feelings about the subject. It 

gave new perspectives about the feelings of others when considering climate change, more than about the 

climate change in itself" 

“Other people are sometimes more positive”. 

For some respondents, social interactions and diversity of perspectives gave new approaches to solutions for 

the climate crisis. They said: 

“Solutions shared by people at the end was very useful”. 

"Interacting with others helped me to understand that everyone has his own motivations, his own 

sensibility to one subject or another and his own solutions to make the difference. So, the solutions can't result 

from one person but from share of different perspectives." 

Some respondents affirmed that playing with others motivated and empowered them to act as individuals. 

They explained: 

"It helped me a lot to understand climate change better! It was also very nice to share concerns and 

thoughts with other people. It gave me new perspectives on how things are connected and how to feel more 

motivated to try to make a change"  

“Now I think individuals can do something at least”  

“Realisation that I can do more and better”  

A few participants had a more contrasted opinion about the extent to which social interaction contributed to 

the workshop (process). One participant answered, “not really”. A participant wrote “I felt very far of the 

knowledge of other participants". Another described that collaborative learning was sometimes confusing as 

participants offered contrasting opinions. For a respondent, the workshop did not benefit from interactions: “It 

was online and some people were not even answering. Not much interaction I would say.” Finally, someone 

explained that even though social interactions helped, it also “somewhat limited my opportunities to think 

critically”. Also, participation was not always as active as supposed to be. A respondent expressed her wish 

for “more engagement of people. Focus on people that are not speaking, and if they don’t want to 
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just continue without them. No need to waste time and bore others”. A participant called for more incentives 

for the participants to work together or compete in assembling the cards. 

Finally, three statements concern the ‘Problem-solving and Solution-oriented’ feature. 

11. The workshop encouraged me to think critically 

12. The workshop encouraged me to think about individual and collections solutions  

13. The workshop encouraged me to imagine different futures 

 

 

 

Chart.24. Evaluation question for ‘Problem-Solving and Solution-oriented’. 

These three statements also capture the intentions expressed by the facilitators during the focus group 
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7. Discussion, Conclusion and Recommendations  

7.1. Game-based CCE for change: key findings and implications 

The thesis falls within the field of CCE. Climate change is a wicked problem and calls for individual and 

societal transformation. Hence teaching and learning are not without challenges and imply trade-offs for 

games about climate change: between complexity and accessibility; conveying a sense of urgency and drive; 

propelling attitudes, action, and transformation within the time limits of a game. This section discusses the 

learning outcomes of CF in relation to the literature on game-based CCE and highlights the strengths and 

weaknesses of CF. 

7.1.1. CCE Learning Outcomes: Knowledge, Skills, Attitudes and 

Engagement  

This study aimed at answering two main questions: 

 

Research question 1: What are the intentions of the Climate-Fresk-Sverige facilitators for the 

participants during the workshop and why? 

 

Research question 2: In regard to these intentions, to what extent and in what ways does CF affect the 

participant’s knowledge, skills, attitudes, and engagement regarding climate change? 

  

The CF workshops aim at improving the general public’s understanding of climate change and its 

interconnectedness, based on the data of the sixth IPCC report. By giving space for discussing emotions and 

solutions to the climate crisis, and connecting the head with the heart and the hands, the facilitators explained 

that they wish to drive their participants towards positive action. In answer to Research question 1, the 

findings of the questionnaires indicate that the participants of CF have improved understanding and thinking 

skills. Changes in attitudes, motivation, and intention for action are more varied. The findings indicate that the 

outcomes of CF have been realised to a certain degree, and suggest that game-based learning can be an 

effective tool for CCE.  

  

This thesis confirms the previous studies demonstrating that well-designed games can help people to 

experience and grasp the complexity of climate change and understand better the mechanisms of climate 

change (e.g. Wu & Lee, 2015; Kwok, 2019). The pedagogy of CF - capturing and communicating the science 

of the IPCC visually with cards and based on and learning with and from others - is a strength of the 

workshop. It enables the players to visualise the cause-effect links of climate change, grasp the general picture 

of climate change, and learn about scientific concepts. By reconstructing the collage, the players challenge, 

test, reinforce and develop their knowledge. CF fulfills the main goal of games for climate change articulated 

by Reckien and Eisenack (2013): “teach knowledge and provide familiarity with the issue of climate change, 

and make the players aware of the challenges associated with global warming”. Understanding the essentials 

of climate change science is the first goal of the official vision of CF. The research findings confirm that this is 

the case for the facilitators and most of the participants interviewed.  

 

Thinking skills that were applied during the workshop refer to the Bicycle Model for CCE: system thinking, 

critical thinking, and reflexivity. Relational skills were also involved. The CF case confirms that a climate 

change game design that captures the complexity of the real world supports the acquisition of new knowledge 

and understanding, and encourages system thinking (e.g. Wu & Lee, 2015; Aubert et al., 2019). CF was very 

successful at conveying the concept of complexity and system thinking to its participants, supported by its 

design: during the collage, the arrows drawn by the participants and the linking of the different cards captured 

the interconnectedness of various elements and mechanisms of climate change. While scholars argue that 
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climate change games can encourage reflexivity, out-of-the-box thinking (e.g. Flood et al., 2018; Ouariachi, et 

al., 2018), and help the players better understand their role in transforming the system (Bachofen, et al., 2015), 

the research results show more nuanced contrasts. First, because CF involves social interactions, it provides 

different perspectives on climate change, feelings, and solutions, and encourages many respondents to reflect 

and think outside their zone of familiarity. Second, although most respondents affirmed that future thinking 

and imagination (elements of the Bicycle Model for CCE) were encouraged, a large number did not. Third, 

some respondents experienced reflexivity on their role in the climate crisis, and strengthened their feeling of 

responsibility, confidence, and motivation to act; others did not shift their perception of powerlessness or did 

not reflect on their role at all. In the case of CF, critical thinking and reflexivity are closely related to the 

interactions encouraged during the workshop: some respondents explained that CF encouraged them to make 

decisions and learn collectively.  

  

Regarding changes in attitudes, there has been limited empirical evidence to prove the effectiveness of games 

(Ouariachi et al., 2018). However, Flood et al. (2018) argue that games can challenge, question, and reframe 

existing environmental beliefs. In this study, climate attitudes consist of the beliefs, affect and behavioural 

intentions of the participants. The statements in the participants’ questionnaire measured whether the 

participation in the workshop resulted in increased concern, awareness of the negative impacts of climate 

change, and beliefs in the participant’s ability to make a positive change. This study found an increase in these 

variables among many participants, supported by the integration of the game-based CCE features of the 

framework. However, a large number of respondents – and for some aspects, a large majority - did not 

experience a change in their attitudes regarding climate change after the workshop. Because most participants 

were already knowledgeable, concerned, and to a certain extent engaged before playing CF, they may have 

had already pro-climate attitudes before the workshop, explaining this steadiness. However, the questionnaire 

did not enable to inquire about the climate attitude and beliefs before the workshop, and only examined the 

self-reported change caused by the workshop. Thus it is not possible to verify whether respondents with lower 

pro-environmental attitudes (less concerned, willing and intentional to take action) and beliefs may also have 

not experienced improvements. To conclude, the effect of CF on attitudes is not unambiguously clear.  

  

The emotions conveyed by the workshop range from very negative (anxiety, helplessness) to positive ones 

(motivation, hope). If the facilitators explained that they want the participants to feel the urgency and get 

stressed, they also explained the need to raise hope at the end of the workshop. Here, several aspects should be 

discussed. First, scholars affirm that negative emotions such as fear, hopelessness, and anxiety are hindering 

engagement and action, thus the intention of some facilitators to create a kind of panic attack should be 

disputed. Second, despite the intentions and efforts of the facilitators, a raise of hope and drive has not been 

achieved for all participants. Even more worrying: nine out of thirty participants left the workshop 

overwhelmed with worries, sadness, helplessness, hopelessness, or anxiety. The emergency, complexity and 

the wicked nature of climate change can be accountable for such feelings. If CF aspires to be more effective at 

driving its participants to take action and engage, the facilitators must set up strategies to overcome the 

negative emotions of the players and enhance hope and drive during the debriefing part. A respondent 

suggested: “It's a heavy topic. Making it not that heavy might help to make more people willing to [engage].” 

  

Previous studies have shown that well-designed games can generate a sense of empowerment, agency, and 

motivation to act (e.g. Flood, 2018; Kwok, 2019; Galeote and Hamari, 2021). The research shows that the 

workshop participants felt an increased sense of duty to act on climate change. It also shows that, although the 

majority of CF participants felt empowered and increasingly motivated to take action, a fair number of 

respondents did not (see chart 18). The sense of agency is inconstant among the participants: while some are 

confident about their power to make a difference as an individual, others were convinced of the opposite.  

 

The responses to Questionnaire A only testified to the intentions of the players to take action and change their 

habits after the workshop. But t is not possible to know whether these actions will actually happen. To get an 

insight into the long-term impact of CF, Questionnaire B was created. When looking at the intentions of the 

facilitators in terms of climate actions (such as initiating discussions with others, continuing learning about 

climate-related topics, joining an environmental group, and becoming a CF facilitator), not all participants 
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performed them. Some respondents affirmed that they changed certain behaviours after the workshop. 

However, several respondents did not undertake actions or merely continued their previous climate-friendly 

actions and engagement. Moreover, even if the findings show that participants undertook some actions after 

the workshop, it would be imprudent to certify that this is due to the workshop. A respondent explained that he 

did take action after the workshop but specified that “it was not the workshop that resulted in actions or 

changes in my own life”. Other factors will influence the implementation of these actions after the workshop, 

such as the presence of a supportive environment, a social network, and existing infrastructures or services that 

facilitate pro-environmental behaviours. The scope of this research did not allow exploring these aspects. 

Indeed, the purpose of the thesis is to evaluate the impact of a game-based CCE intervention, and therefore the 

research remained within the actual workshop boundaries and did not allow to appreciate the diversity and 

complexity of these factors.  

7.1.2. Strengths and weaknesses of CF and game-based CCE  

This section presents the strengths and weaknesses of CF as a game-based CCE intervention, based on the 

research findings and the suggestions and reflections given by some participants at the end of their 

questionnaire. They are discussed within the broader field of (game-based) CCE.  

 

Overall, the respondents had a positive experience of the workshop and were thankful for the opportunity to 

play. Most of them most recommended CF. The results confirm the value of collaboration and social learning 

within climate games. Playing together provided a unique experience for the CF participants who attested that 

other participants contributed to cognitive and affective gains. This study confirms that learning from and with 

others enhances knowledge and understanding, provides an important diversity of perspectives and can 

motivate and inspire the players to take climate actions. This applies especially to the in-person workshops.  

Facilitators and participants often expressed the difficulty of active social interactions during online 

workshops.  

 

Designers and educators should prioritise serious games that involve social interactions, collaboration, and 

dialogues. In addition, the debriefing part of the workshop is a strength of CF and leverage for transformation 

and action. Indeed, when connecting the new knowledge acquired during the collage with emotions and 

actions, CF is designed to engage the participant “with their minds, hearts, and hands” (Lorenzoni et al., 

2017). Without debriefing about emotions and solutions, the participants would only leave the workshop with 

improved knowledge about climate change, but not empowered, equipped, and guided by the insights provided 

during the discussions. This thesis confirms the crucial role of debriefing and discussions within game-based 

CCE. It enables the integration of the elements of the Bicycle Model for CCE, and thus cultivates a holistic 

approach when implementing a playful approach for CCE. Despite the positive outcomes related to debriefing, 

actual actions and changes within the player hardly occurred. The responses to Questionnaire B display the 

limited impact of CF on the players’ behaviours and actions.  

 

Weaknesses of CF are also identified.  

As discussed in the previous chapter, even though most of the participants recognised the presence of the 

game-based features in CF workshops, it is noteworthy that not all agreed. First, some respondents’ answers 

demonstrated that participation and interactions were not unanimously successful.  

The CF case illustrates that game-based learning may have its limitations. The limitations showed with the 

data collected for this these may imply lessons for playful learning, games design and designers.  

The research results show that the outcomes were not achieved for all the participants, thus the workshop did 

not benefit all participants. On the one hand, CF is meant to be accessible to all publics “for an inexperienced 

or trained audience” (Climate Fresk, n.d), and some respondents affirmed that it is indeed a strength and 

uniqueness of the tool: “Climate Fresk is a great initiative to make non-expert people understand in an easy 

way the question of climate change, how we can act and how the share is important to do it.” On the other 

hand, the answers of a few participants demonstrated that CF was not suitable, because too complicated. A 

respondent expressed the limits of CF for the novice: “I liked the build-up where "global warming" became an 

increasingly complex problem. The game is, however, difficult to understand if you have little to no scientific 
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knowledge. That makes it hard to understand how radiative forcing, ocean acidification, etc. work, and then 

the game might not convey the message/information it should.” The scientific level and language are not 

adapted to everyone: “I felt a bit stressed since English isn't my first language and I’m not used to scientific 

language (I studied Art History) so I was a bit slow understanding”.  

 

In addition, the format of CF (as a game-based approach) also targets a limited public. In this study, most of 

the respondents were already knowledgeable, concerned, and to some extent engaged regarding climate 

change. Moreover, the large majority had completed a university degree. Even though games for climate 

change may enable to reach a larger audience, Whitton (2018) reminds us that play in adulthood is often “an 

exclusive and privileged practice [...] for those with the time, inclination, appreciation, confidence, social 

capital and ability to engage”. Power imbalances due to different levels of knowledge, age, gender, nationality, 

experiences, etc, can affect the experience of the player; as a participant said: “I felt very far from the 

knowledge of other participants”. During the focus group and interviews, the facilitators explained that the 

approach of CF does not always fit all personalities and that they encountered difficulties with shyer players 

for instance. The conversation ventured into questioning the exclusivity of the targeted audience of CF: 

“P3: At some point, I had a Fresk with Chinese people and it was a bit hard to get them to take, let's 

say social risks. I don't know if it's a good term. I think probably the game in itself is kind of... 

P2: ....European. 

P3: Yes, more adapted to maybe Latin people somehow. I don't know, I'm just speculating, but maybe.  

P1: Yea true, I think it's true. 

P5: (laugh) Interesting.” 

At this point, it is important to remember that CF was initially created as an innovative approach to teaching 

French students about climate change. The game is thus based on pedagogy intended for an educated and 

informed public in France. With a more profound adaptation of CF to the conditions and cultures of other 

countries and with greater attention to appealing to a wider variety and diversity of audiences, CF could have a 

greater reach, immediate learning outcomes, and also impact in terms of attitude and behaviour change.  

7.1.3. Key conclusions  

The purpose of this thesis was to evaluate the outcomes of a particular game-based approach for CCE, namely 

CF. CF is a recently created workshop, designed to make the latest IPCC report accessible and understandable 

to the general public. The scope of the thesis is confined to CF in Sweden. This research was supported by a 

framework for game-based CCE. Based on the literature on CCE, climate communication, games for CCE and 

educational games, the framework proposed an overview of the crucial features for effective game-based CCE 

and its learning outcomes. To conduct this research, focus groups, interviews and questionnaires were 

appropriate methods. The focus groups and interviews with the facilitators allowed to determine their goals. 

They stressed that throughout the different phases of the workshop (collage, debriefing on emotions and 

solutions), the participants were expected to gain a better understanding of climate change, system thinking, 

feel and express their emotions, grow motivation to act, and ideally take positive action afterwards. To 

examine the extent to which these intentions were reached, two questionnaires were distributed to former and 

new CF participants (thirty participants in total). Although the data were collected from a small sample, the 

research showed that the intentions were mostly achieved, especially regarding climate change understanding 

and system thinking. However, it is noteworthy that an important number of participants did not experience 

gains regarding other variables. Thus there is scope for strengthening the CF workshop. If the CF organisation 

strives to be a lever for the individual and societal transformation needed to address the climate crisis,   the 

workshop must go beyond acquisition of knowledge and thinking skills, must much more explicitly address 

behaviour change including the many barriers and necessary pre-conditions, and ensure that its intentions 

reach all participants while belonging to a greater diversity of possible audiences. Recommendations and 

reflections are discussed later in section 7.2. 
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This thesis focused on an illustrative case of game-based CCE. Teaching and learning about climate change, 

with the ultimate goal to foster positive change and transformation, is far from an easy task. Educational 

games and playful forms of learning are emergent approaches for a different CCE promising to overcome the 

challenges and limitations of the main educational responses to the climate crisis. Educational games and 

playful forms of learning propose different forms of pedagogy for CCE with their typical features: fun, 

accessible, immersive, hands-on, participatory, interactive, etc. CF and climate change games can provide new 

perspectives and original ways of approaching CCE. This thesis presented the Bicycle Model that illustrates 

the crucial elements for effective CCE: providing knowledge, thinking skills, raising hope and motivation, but 

also including different worldviews and discussion of climate justice and equity, and supporting the students to 

take action. Education is considered a key to addressing climate change. The severity, complexity and urgency 

of the climate crisis necessitate a deep transformative change for sustainability, a shift in mindsets and societal 

paradigm that education can support.  Tackling the climate crisis will necessitate quality, holistic, and 

accessible education. At the same time, many other sectors and solutions must be involved.  

7.1.4. CCE games and CCE 

The framework for game-based CCE is a theoretical contribution emanating from this thesis. To date, no 

framework has been presented for designing or evaluating offline serious games or playful learning for climate 

change, and very few climate change games are designed based on sound learning theories. Ouariachi et al. 

(2019) suggest a framework for climate change engagement, but exclusively to video games; Pater (2020) 

proposes the Five Pillars framework for designing and evaluating environmental escape games. Other 

frameworks have been proposed on other environmental issues (e.g. Aubert et al., 2019, for water 

governance). The framework on game-based CCE builds on the Bicycle Model (Tolppanen et al., 2017), the 

five barriers to climate action (Stoknes, 2014), and literature on CCE and game-based learning. The successful 

integration of the framework elements would imply that the game-based climate learning intervention is 

effective. The framework could be refined and used to evaluate other playful CCE approaches and 

programmes, and confirm whether when designed and implemented based on the game-based features of CCE, 

a serious game can be effective at bringing about the expected or intended increase in knowledge and 

understanding, and the desired drive towards change.  

 

This thesis also provided insights for CCE in general. It argued for a more comprehensive approach that can 

support the individual and societal transformation. The Bicycle Model for CCE wishes to be a holistic 

representation of effective CCE for which the following elements are essential: increasing knowledge, 

developing thinking skills, taking into consideration values, identity and worldview, encouraging action, 

fostering motivation, participation, orienting towards future, arousing hope and other emotions, and 

considering and overcoming operational barriers. A holistic perspective of CCE must also include social 

learning and adult learning if aimed towards adult audience. This thesis argues that CCE must be a lever for 

individual and societal transformation, needed to address the climate crisis. In times where the scale and 

urgency of the climate crisis requires rapid and far reaching changes,  CEE can and must address the roots of 

unsustainability, shift the mindsets, and help humanity getting back into the safe and just space for humanity 

(Raworth, 2017), our planet and its living beings. 

7.1.5. Limitations of the Research  

Some of the limitations of the research are highlighted here.  

First, there are limitations in the research design and instrumentation. The limitations of the data 

collection methods used for this study have been discussed previously in Section 4.4. Furthermore, the 

research design could have been improved to answer the research questions. Some questions for the 

focus group were not directly contributing to answering the research questions and could have been 

modified to be more relevant. It could have been instructive to have shown the framework that was 

developed to the facilitators. This was not done.  Regarding the questionnaires, grasping the progress 
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(in terms of climate knowledge, attitudes and engagement) between pre and post-workshop was 

difficult. Designing a pre- and post-workshop questionnaire for the participants could have provided 

more clarity. While time and other resources lacked, it is not certain this could have provided more or 

better responses. In the research, online and in-person workshops were evaluated simultaneously, as if 

they were identical. However, the data indicate that the facilitating and playing experiences in either 

format are somehow different; the research could have proposed a comparative evaluation of both 

formats.  Finally, it should be noted that some of CF participants took part in a workshop in Swedish. 

Because the language used for the questionnaires was English, some participants may have not felt 

comfortable or sufficiently invited to complete the questionnaire.  

Second, the actual research implementation was not without challenges. For examining the first 

Research question, conducting several focus groups was the first intent. Because of difficulties in 

gathering the facilitators for a focus group, individual interviews had to be hold. The distribution of 

Questionnaire A – which purpose was to examine the immediate outcomes after the participants took 

part in a workshop - highly depended on the facilitators organising workshops during this short time 

frame, and on whether they included the questionnaires in their post -workshop emails. Moreover, not 

all previous participants had their contact registered in the organisation ’ system: thus, some participants 

were not given the opportunity to complete Questionnaire B. 

Third, the results were limited by the data collected and data organisation. The rate of responses to the 

questionnaire did not enable a large spectrum of profiles and answers. Moreover, some answers to the 

questionnaires were unclear and imprecise, which is a risk for misunderstanding or misinterpretation.  Some of 

the expected or intended outcomes were complicated to evaluate. Assessing the increased knowledge and 

understanding was based on the perception of the respondents; no “test” was done to’measure’ it. The changes 

in beliefs, attitudes, and emotions are difficult to grasp through written questionnaires where it is not possible 

to probe to understand deeper the experience of the participants. Also, the data collected during the focus 

groups and interviews show that the facilitators may have different intentions and ways of leading their 

workshops. During the focus group, a facilitator stressed: “We have been facilitators for just not so long and 

we don't necessarily have homogenous expectations and ways to see that. Now you have a sample of just four 

of us, five, but everyone is different, every facilitator is different.” Thus, the actual outcomes for the 

participants may differ depending on the facilitator, which this thesis did not inquire.   

 

Finally, the results cannot be generalised to all game-based CCE, and all CCE. The field of playful approaches 

for climate change embraces a wide diversity of games/interventions, in terms of format, design, and aims. 

This thesis explored the illustrative case of CF, with its particular format (facilitated experience), design and 

purpose.   

7.2. Recommendations, reflections and further research  

“Maybe a suggestion for research is: how do we grow as an international organisation that is three, 

two and a half years old? It's so young; it's changing so fast and we have to kind of adjust our methods. We 

have a lot more people in the email group because a lot of people just register, people are a bit popping up 

everywhere and how do we manage this growing thing? How do we change in a good way our method without 

being too boring like a company, keeping a good vibe, growing a lot, and having new people? You could 

suggest things, there could be a research perspective on how we best stir this growth. None of us is really used 

to that and we don't have much knowledge on these things, most of us are engineers and we are not especially 

management.” (Reflection of P5 during the focus group) 

7.2.1. Recommendations for CF 

Here, suggestions are presented about what CF could or should do, and about what CCE games and CCE in 

general should be or contain.   
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Recommendation 1: Stimulate active engagement during the collage 

Some respondents expressed a certain fatigue and repetitiveness during the collage part. Therefore thee 

facilitators should be more sensitive to lagging enthusiasm, stimulate motivation and encourage active 

participation.  

As suggested by a facilitator during the focus group, a strategy can be to not give the four cards 

“Hunger”, “Human Health”, “Climate Refugees”, and “Armed Conflicts” at the end of the set 5. 

Instead, the participants must reason, discuss and propose what the last four crucial impacts of the 

climate crisis on humanity are. Different ideas can emerge from the players who can write them on 

sticky notes and place them in the collage.    

Recommendation 2: Give enough time to debrief about solutions 

Because many respondents regretted that not enough time was allocated to the debriefing on solutions, 

time management must be carefully considered by the facilitator during their workshops. A few studies 

stressed that debriefing after play is a key: it supports students learning and reflection (Wu & Lee, 

2015), and stimulates changes in problem framing and the acquirement of interdisciplinary perspectives 

(Flood, 2018). Often, the collage takes a lot of time at the expense of the discussion on solutions. 

However, it is essential to dedicate enough time for debriefing about solutions. The facilitator can set  a 

time for the participants to complete each of the sets of cards.  

Recommendation 3: Adapt the content of the debriefing about solutions 

A majority of respondents felt negative emotions such as anxiety or helplessness; some explained that 

talking about solutions helped them rise toward more positive emotions, hope, and willingness for 

action. However, to be efficient and lead to empowerment and action, CCE must overcome the barriers  

emerging from anxiety and gloom. Sharing ideas and investigating answers to the challenges of the 

climate crisis brings hope (Hicks, 2014). Hence the crucial role of the debriefing during CF. Moreover, 

some respondents expected more concrete examples of solutions during the workshop (see 6.3.3) 

As suggested by the CF participants, the debriefing could give more guidance on impactful actions that the 

players can undertake, and the facilitator could inform them about local groups they could join. CF approaches 

climate in a holistic way, in the sense that the collage displays the global mechanisms of climate change. But, 

ideally quality CCE education must be relevant to the locality and the context (Bangay & Blum, 2010). 

Therefore, facilitators could orient the discussion towards the local context, in terms of issues and challenges 

related to climate change, and local solutions. Moreover, one of the ways to overcome the barriers to climate 

action as proposed by Stoknes (2015) is ‘Signal’: using indicators and feedback on actions and behaviours can 

guide the individual in their decisions, and encourage to (continue to) take action, thus overcoming 

helplessness and confusion. Thus, to be encouraged to engage, the CF participants want to know the impact of 

the decisions and actions they could undertake.  

Recommendation 4: A more creative debriefing on solutions  

 

To bring about positive feelings and outcomes, the debriefing part could for instance be built on the use of 

desirable future scenarios. In his book, Rob Hopkins (2019) invites us to “unleash the power of imagination to 

create the future we want” and call for the need to create spaces where communities could come together and 

imagine different futures. Moreover, narratives and storytelling can have a transformative role within 

sustainability (Veland et al., 2018). The participants of CF could be asked to imagine their climate-friendly 

city/village/workplace. It could support the discussion on solutions, the share of promising facts or initiatives, 

and engage in dialogues about bigger sustainability concepts and ideas. Moreover, imagining a future could 

stimulate the creativity of the players, and be merged with the creative part of the workshop. Two respondents 

of the questionnaire acknowledged that the creative time of the workshop was not appropriate, or they felt 

disinterested: "The short phase where we were asked to illustrate and embellish the fresco did not seem 
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appropriate to me because we were more in the process of questioning and learning." Most facilitators use the 

creative part of the workshop as a short time to allow the participant to breathe and process after the collage. A 

facilitator interviewed explained: “I think the title is important but the personalisation I usually don’t do a lot 

with that. I feel like people get zoned out. It’s hard because everyone is thinking in terms of science and 

drawing arrows and making connections, and then all of a sudden you have to stimulate the creative part, and 

that is hard. I understand, I think I understand why they do it because after that you get to express your 

feelings, talk about solutions and it helps to be creative about solutions. But I feel like, in this context, it’s very 

hard to get people out of that mindset. I would rather do that in a different way if you want to get them to be 

creative based on the Fresk.” Thus, drawings and creativity could be part of imagining solutions for a climate-

friendly future.  

Recommendation 5: Challenging the participants for action 

 

Inviting the participants for a challenge is a strategy used by some facilitators that could enable to stimulate 

engagement. For example, at the end of the workshop, the participants can chose a new action (discussed 

during the debriefing on solutions or not), that they want to adopt from the next day after the workshop.). One 

can also imagine that playing CF among family members, co-workers, or housemates could be a powerful 

strategy to guarantee follow-up discussions and stimulate behaviour changes and climate-friendly actions.  

Recommendation 6: Ensuring post-workshop continuity and engagement  

 

Because CF is a punctual event, the facilitators recognised the difficulty and uncertainty to ensure continuity 

and engagement of the participants after the workshop. Playing a CF is a first step, a seed that needs to be 

nurtured and grown for the player to sustain long-term engagement. How to ensure that the participants will 

continue learning and engaging after the workshop? At the end of the workshop and in the post-workshop 

email, the facilitator can recommend other games, join a local group or organisation, or suggest some readings 

and resources. 

 

In 3 hours it is complicated to enable the participants to think critically about solutions, imagine and invent 

different futures, or establish a personal plan for decreasing one's climate impact. Recently, new workshop 

types were designed, building on the CF pedagogy. As suggested by a facilitator during the focus group, they 

could be recommended to the CF participants as a follow-up to the workshop. Among them, 

the 2tonnes workshop is a logical continuation: it invites the players to explore the future and try to limit 

climate change by reaching 2 tonnes of CO2 emissions per year per person by 2050. To enable a systemic 

understanding of the issues, this 2tonnes workshop takes into account the individual and collective dimensions 

of the subject. Two other workshops could also be relevant, although they would need translation and 

adaptation for use outside France. They are:  La Fresque des Nouveaux Récits (‘The New Narratives Fresk’), 

during which the participants imagine new stories to emerge a desirable and equitable future within planetary 

boundaries. It enables an exploration of the transformative power of new narratives for individuals and 

organisations. Le Jeu du Système (‘The System Game’) aims to make players aware that a new sustainable and 

resilient system is indispensable, but above all possible, to respond to the triple ecological, social, and 

democratic challenges. It enables the participant to discover paths towards a decarbonised society.   

 

Recommendation 7: Encouraging to become a facilitator  

 

Encouraging the players to become facilitators is also a goal of CF and can guarantee continuity in the learning 

process and engagement. Because many respondents who did not become or did not intend to be trained as a 

facilitator justified it by their lack of information or expertise, it is important for the facilitator to 1) inform on 

how to be trained and what it implies to be a facilitator, 2) explain the benefits of being a facilitator and 3) 

explain that facilitating is not exclusively for experts and very knowledgeable individuals.  
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Recommendation 8: Designing a simplified version of CF 

The last recommendation for CF is the design of a simplified version for adults. Even though the game has 

been adapted into several versions (for children, adults, experts), it is not suited to all population categories. 

Participants with lower levels of education or very little scientific knowledge may not find comfort in CF. A 

respondent suggested: “A simplified version of the game probably can make us easier to understand the 

relationships instead of focusing on specific scientific items.” In the training material and during the training 

session, the facilitators are already suggested to simplify the original game if needed by discarding five cards. 

The facilitator can decide to discard them if they don’t feel comfortable explaining the cards, if the participants 

have a hard time understanding them or remain focused, or if there is not enough time to explain them 

thoroughly. Nevertheless, the organisation could create a new simplified version. This new version should be 

designed to be accessible and understandable for a category of the population that is not at ease with climate 

science. It should aim at providing them with the basis of climate change science, and giving them equal 

opportunity to participate and learn about climate change. 

7.2.2. Other Reflections  

Here, some crucial CF elements that were touched upon by the respondents are highlighted and reflected upon. 

Some respondents suggested that certain elements were missing in CF, such as the inclusion of different 

worldviews, and the social or societal aspects of the climate crisis.  

 

Reflection 1: Absence of worldviews  

  

 “I think for the future, there could be a version of the game where possible reasons for human 

behaviours are also discussed. Like for example values, religions, gender, culture, etc.” 

This reflection echoes one of the important elements for CCE presented in the Bicycle Model: identity, values 

and worldviews. Cantell et al. (2019) explain that “the wicked nature of climate change is reflected in conflicts 

of value.” One can regret that the wicked nature of the climate crisis as presented in CF is mainly from the 

perspective of the scientific facts, and that it lacks insights regarding the conflicts of values and different 

worldviews. To counteract this, the facilitator could decide to orient the debriefing part in this direction.  

 

Reflection 2: On climate justice  

  

“Social aspects of climate change would have been nice to include. Issues of inequality, who's 

responsible, people who already are impacted negatively by climate change, etc.” 

 

The concepts of climate justice and geographical and social inequalities are implicit in the cards of CF. 

Facilitators should be encouraged to highlight these aspects much more explicitly during the collage and the 

debriefing part. In addition, it should be noted that questions of gender inequalities or indigenous 

communities, despite being connected to the climate crisis, are currently absent from the game. Activist, 

scholars and authors increasingly recognise the intersection between climate change, gender equality and 

education, and call for the climate crisis to be viewed from a feminist or gender-transformation perspective 

(Johnson & Wilkinson, 2021; Martínez, 2021; UNGEI, 2021). Various authors argue for re-orienting CCE 

towards justice and deepening critical engagement with the questions of climate injustice (e.g. Lotz-Sisitka, 

2010; Greer and Gloacking, 2021). 

 

Reflection 3: Reaching different types of publics  

 

CF could also work on strategies to reach different publics, as suggested by a participant: “I think Climate 

Fresk should try to target the most varied audiences possible with participants who are more or less 

convinced.” In addition to proposing a simplified version, CF workshops could, therefore, vary the settings in 
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which the workshops are usually organised (universities, schools, companies), and move to public spaces, 

festivals, streets, sports clubs, etc.  

7.2.3. Further Research  

This exploratory and formative evaluation enabled a first assessment of the strengths and weaknesses and the 

impacts of the CF workshop. The findings can guide CF’s improvement, but also help in designing other 

formative and even summative evaluations in the future. In addition to this thesis, two other students are 

currently writing their Master Thesis on CF’s impact on the workers in a Swedish company, in terms of 

knowledge, attitudes, and behaviours. A comparison of the results will certainly give insights to CF, and help 

designing further research.  

The scope of this thesis is limited to CF in Sweden. An evaluation of CF could be undertaken in 

different countries, or as a comparison among very different countries to grasp the different uses and 

impacts of the workshops. Focusing on other countries, such as France, could enable a larger 

appreciation of the effectiveness and long-term effects of the tool, as many more workshops have been 

organised there. A facilitator in Japan once expressed the fact that many of her participants are very 

less knowledgeable and concerned about climate topics, hence her struggles to convey the message she 

wants. 

This thesis provides limited insights about the impact of CF on participants with a limited level of 

knowledge and engagement. It is therefore advisable to evaluate CF with participants with profiles that 

differ from those included in this study. 
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Appendix 1: Focus Group Consent Form  

Title of the research project: Learning about climate change: a lever for action? The case of Climate 

Fresk-Sverige.  

You have been asked to participate in this study sponsored by Uppsala University. The purpose of the 

study is to explore Climate Fresk-Sverige, its intentions and outcomes during the workshops. I hope the 

study will benefit and bring valuable conclusions for the Climate Fresk. This focus group aims to 

gather information about your intentions, experiences, feelings and thoughts about being a facilitator at 

Climate Fresk-Sverige.  

This discussion is voluntary. You can decide to not participate and stop at any time. The session will be 

recorded but your name will not be used in the report or in the transcriptions. Anonymised quotes from 

this focus group will be used in the report. 

      I understand this information and I agree to participate in this session:  

Date:  

Name:        Signature:  

 

Appendix 2: Protocol of the Focus Group  

Time 1h45 

Introduction 

Hello everyone and thank you for taking the time to join our discussion. My name is Milène 

Spyckerelle. I am a Master’s student in sustainable development at Uppsala University. I am writing 

my master’s thesis on climate change education. I wish to explore Climate Fresk – Sverige, its 

intentions and outcomes. You were invited because I am interested in knowing more about your goals, 

intentions and experiences as Climate Fresk facilitators.  

During this focus group, my role as a moderator is to ask questions, sometimes probe answers if I need 

further explanation, close a conversation to move on to the next questions, and make sure everyone has 

a chance to share their thoughts and ideas. There are no right or wrong answers. I am just interested to 

know more about all of your thoughts and feelings, and I believe you will have different points of view. 

Please share your thoughts even if they differ from others. I will record the discussion because I don’t 

want to miss any of your comments. The recording will later be transcribed and I will use quotes in the 

thesis. Your names will be anonymised in the thesis. You can decide to not participate and stop at any 

time.  

Feel free to follow up on something that someone has said, agree, disagree, or give examples. I hope 

this discussion will be enjoyable for all of us!  I will now start the recording.  
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1. Please introduce yourself: 

- Age, background 

- How long have you been a facilitator for CF-Sverige? 

 

5 min 

2. Why did you become a facilitator? 
5 min 

3. How do you see the general goals and objectives of the CF-Sverige? 
5 min 

4. How do you see your role as a facilitator during the workshop?  

What are positive and negative things about being a facilitator? 
5 min 

5. What do you wish for your participants to take from the workshop? (goals and 

outcomes) 

- What should they know?  

- What should they understand?   

- What should they feel?  

- What should they be able to do?   

 Breakout rooms during 10 minutes + 5 minutes for group’s feedback 

(group comes back with a list/key words for each question) 

15 min 

6. How do you cope with the diversity of participants in their background, 

knowledge, values, experience, and perspectives? (learning from each other, 

building trust) 

5 min 

7. The climate crisis evokes a lot of emotions for the participants (anxiety, fear, 

anger, helplessness, guilt).  

- How important for you is it to deal with these emotions during the 

workshop?  

- How do you deal with it? 

10 min 

BREAK 5 min 

8. How important for you are the discussions and debriefings during and after the 

workshop?  How do you conduct them?  
10 min 

9. Think back to your previous workshops.  

What do you think worked well, and why?  

What didn’t work well, and why? 

10 min 

10. Do you have any thoughts on the training of the facilitators (content, training 

skills, discussion skills, follow-up of workshop participants)? 
10 min 

11. As part of the research, I will design questionnaires for the participants of the 

workshops to explore their motivation for participating, their experience of the 

workshops, knowledge acquisition, changes in understanding and attitudes, 

emotions, intentions for action... Do you have any thoughts or suggestions 

about what I should ask them about?   

10 min 

12. Is there anything related to the functioning of the CF-Sverige or the workshops 

that we haven’t explored and that you want to add?   
5 min 

 100 min 
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Appendix 3: Questionnaire A 

Title: Climate Fresk: Participant's experience 

Purpose of the study: 

I am writing my Master’s thesis in Sustainable Development at Uppsala University. The purpose of this 

research is to evaluate the effectiveness of Climate Fresk as a climate change education tool. This 

questionnaire gives you the opportunity to reflect on your experience of the workshop and on what you have 

learned. 

Information: 

The questionnaire consists of different sets of questions. For some questions, you are asked to choose the 

statement that corresponds the best to what you think. Other questions are open: you are asked to describe, 

explain and give examples. The survey takes approximately 10 minutes to complete. Your participation in this 

research is confidential. No personally identifiable information will be shared in the final report. 

Your participation is voluntary. You can stop at any time and you do not have to answer questions that you do 

not want to. If you have any questions or concerns about this study, feel free to contact me at 

milene.spyckerelle@gmail.com.  

Completing and returning the survey imply that you have read the information in this form and consent to take 

part in the research.  

Please answer and return the survey before 10th April 2022! 

1) Your background  

What is your age? 

Short answer text 

 

What is your gender? 

Female/Male/Other/Prefer not to answer 

 

Which country do you identify with? 

Short answer text 

 

What is your higher degree completion? 

High School/Bachelor’s Degree. Masters’ Degree/PhD or Higher/Prefer not to answer/Other 

 

Why did you take part in a Climate Fresk workshop? 

Long-answer text  

 

How knowledgeable about climate change did you consider yourself before the workshop?  

Scale from 1 (not knowledgeable at all) to 5 (very knowledgeable) 

 

How concerned about climate change were you before the workshop? 

Scale from 1 (not concerned at all) to 5 (very concerned) 

 

How engaged about climate change were you before the workshop? 

Scale from 1 (not engaged at all) to 5 (very engaged) 

 

Was the workshop online or in-person? 

Online/In-person 
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2) Your experience of the workshop 

Scale: Strongly Disagree – Disagree - Neither Agree nor Disagree – Agree - Strongly Agree  

- I enjoyed the workshop 

- I stayed motivated throughout the workshop 

- I am likely to recommend this workshop to others  

- I think the workshop was based on reliable and trustworthy information 

- During the workshop I learned new information on climate change and how to address it 

- The visual of the cards helped me understand climate change better  

- The workshop was socially interactive 

- I enjoyed social interaction during the workshop 

- During the workshop, I could express and share my emotions and opinions 

- During the workshop, I felt confident in experimenting and taking decisions 

- The workshop encouraged me to think about solutions 

- The workshop encouraged me to think critically 

- The workshop encouraged me to imagine different futures 

How difficult was the game for you? 

Scale 1(too simple) to 5 (too difficult) 

Describe the emotions you felt during the workshop. (What emotions? How strong? Were they new and 

unexpected?). What emotion(s) dominated at the end of the workshop? (Questionnaire A) 

Long-answer text 

Describe how interacting with others contributed to your experience. Did it help you understand climate 

change better? Did it give you new perspectives on climate change? Give examples!  

Long-answer text 

3) What do/did you take from the workshop?  

Scale: Strongly Disagree – Disagree - Neither Agree nor Disagree – Agree - Strongly Agree 

- After the workshop, I have/ had a better understanding of the causes of climate change  

- After the workshop, I have/had a better understanding of the consequences of climate 

change 

- After the workshop, I think about the climate as a complex system with many 

interconnected elements 

- After the workshop, I think climate change is a complex issue interconnected with other 

issues 

- After the workshop, I think there is no simple solutions to address climate change 

Think of your beliefs about climate change BEFORE THE WORKSHOP, and compare them with 

your beliefs about climate change AFTER THE WORKSHOP . 

Scale: Much less than before - Less than before - Same as before - More than before - Much more than 

before    

- I believe that the climate is changing 

- I believe that human activities cause global climate change 

- I am concerned about climate change 

- I believe that global climate change will impact our environment and future generations  

- I believe that climate change has a negative effect on our lives 
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- I feel the urgency of addressing climate change 

- I believe that we can do something to address the climate crisis  

- I believe that the action of individuals can make a positive difference 

Would you say that the workshop helped you reflect on yourself (emotions, values, beliefs, behaviour)? 

How?  

Long-text answer 

 

Would you say that the workshop helped you reflect on your role regarding climate change? How?   

Long-text answer 

 

Scale: Strongly Disagree – Disagree - Neither Agree nor Disagree – Agree - Strongly Agree  

- After the workshop, I understand that many people are concerned and engaged regarding 

climate change 

- After the workshop, I believe that we need to transform our lives and society to address the 

climate crisis 

- After the workshop, I feel that I have/had to do something 

- After the workshop, I feel motivated to take action 

- After the workshop, I feel empowered to take action 

- After the workshop, I think I am equipped to talk and initiate conversations about climate 

change  

- After the workshop, I want to share what I learned with others  

- After the workshop, I want to learn more about climate-related topics  

Do you intend to take action on climate change? If yes, which one? (for example: joining a group or 

organisation, changing your habits, initiating changes at your workplace, etc)  If not, what prevents you 

from doing so?  

Long-text answer 

Do you intend to become a Climate Fresk facilitator? Why or why not?  

Long-text answer 

What do you think could have been better during the workshop? 

Long-text answer 

Do you have any other comments? 

Long-text answer 

End 

This is the end of the survey. Thank you for your participation! If you have any questions, please contact 

me at: milene.spyckerelle@gmail.com /Milène Spyckerelle 
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Appendix 4: Questionnaire B 

Title: Climate Fresk: Participant's experience 

Purpose of the study: 

I am writing my Master’s thesis in Sustainable Development at Uppsala University. The purpose of this 

research is to evaluate the effectiveness of Climate Fresk as a climate change education tool. This 

questionnaire gives you the opportunity to reflect on your experience of the workshop and on what you have 

learned. 

Information: 

The questionnaire consists of different sets of questions. For some questions, you are asked to choose the 

statement that corresponds the best to what you think. Other questions are open: you are asked to describe, 

explain and give examples. The survey takes approximately 10 minutes to complete. Your participation in this 

research is confidential. No personally identifiable information will be shared in the final report. 

Your participation is voluntary. You can stop at any time and you do not have to answer questions that you do 

not want to. If you have any questions or concerns about this study, feel free to contact me at 

milene.spyckerelle@gmail.com.  

Completing and returning the survey imply that you have read the information in this form and consent to take 

part in the research.  

Please answer and return the survey before 4th April 2022! 

4) Your background  

What is your age? 

Short answer text 

 

What is your gender? 

Female/Male/Other/Prefer not to answer 

 

Which country do you identify with? 

Short answer text 

 

What is your higher degree completion? 

High School/Bachelor’s Degree. Masters’ Degree/PhD or Higher/Prefer not to answer/Other 

 

Why did you take part in a Climate Fresk workshop? 

Long-answer text  

 

How knowledgeable about climate change did you consider yourself before the workshop?  

Scale from 1 (not knowledgeable at all) to 5 (very knowledgeable) 

 

How concerned about climate change were you before the workshop? 

Scale from 1 (not concerned at all) to 5 (very concerned) 

 

How engaged about climate change were you before the workshop? 

Scale from 1 (not engaged at all) to 5 (very engaged) 

 

When did you participate in a Climate Fresk workshop?  

Short answer text 
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Was the workshop online or in-person? 

Online/In-person 

5) Your experience of the workshop 

Scale: Strongly Disagree – Disagree - Neither Agree nor Disagree – Agree - Strongly Agree – I don’t 

remember  

- I enjoyed the workshop 

- I stayed motivated throughout the workshop 

- I recommended the workshop to others  

- I think the workshop was based on reliable and trustworthy information 

- During the workshop I learned new information on climate change and how to address it 

- The visual of the cards helped me understand climate change better  

- The workshop was socially interactive 

- I enjoyed social interaction during the workshop 

- During the workshop, I could express and share my emotions and opinions 

- During the workshop, I felt confident in experimenting and taking decisions 

- The workshop encouraged me to think about solutions 

- The workshop encouraged me to think critically 

- The workshop encouraged me to imagine different futures 

How difficult was the game for you? 

Scale 1(too simple) to 5 (too difficult) 

What emotions did you feel during and at the end of the workshop?  

Long-answer text 

Describe how interacting with others contributed to your experience. Did it help you understand climate 

change better? Did it give you new perspectives on climate change? Give examples! 

Long-answer text 

6) What do/did you take from the workshop?  

Scale: Strongly Disagree – Disagree - Neither Agree nor Disagree – Agree - Strongly Agree – I don’t 

remember  

- After the workshop, I had a better understanding of the causes of climate change 

- After the workshop, I had a better understanding of the consequences of climate change 

- After the workshop, I think about the climate as a complex system with many 

interconnected elements 

- After the workshop, I think climate change is a complex issue interconnected with other 

issues 

- After the workshop, I think there is no simple solutions to address climate change  

Think of your beliefs about climate change BEFORE THE WORKSHOP, and compare them with 

your beliefs about climate change AFTER THE WORKSHOP. 

Scale: Much less than before - Less than before - Same as before - More than before - Much more than 

before - I don’t remember  

- I believe that the climate is changing 
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- I believe that human activities cause global climate change 

- I am concerned about climate change 

- I believe that global climate change will impact our environment and future generations  

- I believe that climate change has a negative effect on our lives 

- I feel the urgency of addressing climate change 

- I believe that we can do something to address the climate crisis 

- I believe that the action of individuals can make a positive difference 

Would you say that you have changed because of the workshop (emotions, values, beliefs, behaviours)? 

How?   

Long-text answer 

 

Would you say that the workshop changed the way you see your role regarding climate change? How?   

Long-text answer 

 

Scale: Strongly Disagree – Disagree - Neither Agree nor Disagree – Agree - Strongly Agree – I don’t 

remember  

- After the workshop, I understood that many people are concerned and engaged regarding 

climate change 

- After the workshop, I believed that we need to transform our lives and society to address the 

climate crisis 

- After the workshop, I felt that I had to do something 

- After the workshop, I felt motivated to take action 

- After the workshop, I felt empowered to take action 

- After the workshop, I was equipped to talk and initiate conversations about climate change  

- After the workshop, I shared what I learned and initiated discussion with my friends, family 

and colleagues  

- After the workshop, I continued to learn more about climate-related topics  

Did the workshop result in actions that you undertook afterwards? If yes, which one? (for example: 

joining a group or organisation, changing your habits, initiating changes at your workplace, etc)  If not, 

what prevented you from doing so?  

Long-text answer 

Did you become a Climate Fresk facilitator? Why or why not?  

Long-text answer 

What do you think could have been better during the workshop? 

Long-text answer 

Do you have any other comments? 

Long-text answer 

End 

This is the end of the survey. Thank you for your participation! If you have any questions, please contact 

me at: milene.spyckerelle@gmail.com /Milène Spyckerelle 
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Appendix 5: Questionnaires’ Respondents Background  

 

Chart.25. Age of the participants 

Table.10. Participants’ country of identification 

Country   

France 9 

Sweden 8 

Italy 2 

Netherlands 1 

Portugal 1 

Spain 1 

Poland 1 

Germany 1 

Turkey 1 

India 1 

China  1 

Bolivia 1 

USA 1 

Lebanon 1 

 

Chart.26. Participants’ higher degree completion.  
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