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Foreword 
Welcome to my thesis! Before we get started, I’d like to share some initial reassuring words with you, as 
well as a spoiler warning. 

You are no doubt aware that we find ourselves in an entangled mess of global crises. Pandemics, climate 
change, rising inequality... the list goes on. There are many scholars, much wiser than me, who have 
studied the intricate patterns and dynamics of these crises. In this thesis I will not join the ranks of these 
scholars. 

Instead, I present to you a multitude of perspectives on how to navigate out of these crises, towards a 
better future. Insights from sustainability science, psychology, media studies and game design are 
combined into a new strategy: an environmental escape game. Because: what if there was a more effective 
way to address climate change? What if we could communicate better about environmental challenges? 
And what if games could help us learn and prepare for the challenges ahead? Hopefully, reading about 
these exciting topics will give you as much joy as they gave me. To help you to get a handle on any 
unfamiliar terms you may come across, I have included a glossary of key terms in the “Appendix A: 
Glossary”. 

I hope this thesis will brighten your perspective on the future, spark your imagination and inspire you to 
approach our modern-day challenges with a smile, with courage and a healthy dose of craziness. If an 
escape game can address the sustainability crises... then we can only begin to imagine what unexpected 
and exciting possibilities are waiting to be discovered. 

Spoiler Alert! 

Before you read the rest, it is really important for you to know this: if you are planning to play the escape 
game Unlock the Future (available for free at https://sites.google.com/view/unlockthefuture ), you may 
want to be careful about how deep you venture into this thesis. Several sections contain spoilers for the 
game! Firstly, all of the game’s secrets are spilled out across the Appendix, “B.1. Designing the Escape 
Game” and “B.2. The Final Prototype: “Unlock the Future”, so definitely skip these sections to avoid 
spoiling the game experience. In addition, I would advise you to steer away from “4.2.2. Environmental 
attitude and Efficacy”, where I explain what I expect to find with the game. And finally, I spill the beans 
about the game outcome in the Results, Discussion and Conclusion chapters, so expect some massive 
spoilers there too. 
Note: this ONLY applies to playing the game. If you are planning to host the game, it is absolutely fine if 
you know the game’s darkest secrets; in fact, it would probably improve your hosting experience 
considerably! 
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1. Introduction 
 

“The future has been cancelled. I say this both figuratively and literally. 
On the one hand, it seems we have lost our collective capacity to 
imagine life outside of the present; on the other, the mounting damage 
inflicted on the biosphere is narrowing down the diversity of futures 
desirable to live in.” 

― Tim Parrique, The Political Economy of Degrowth (2019, p. 1) 

 

“At every level the greatest obstacle to transforming the world  
is that we lack the clarity and imagination to conceive  
that it could be different.” 

― Roberto Unger (Cited in Andersen, 2012)  

 

1.1. The Challenge of Changing Course 
The world today finds itself in a multitude of crises: global inequality, climate change, biodiversity loss 
and dire poverty (O’Brien, 2020). These global challenges are increasing in complexity and urgency: 
humanity is currently on course to undermine several of its planetary life support systems, which are 
essential for human survival (Steffen et al., 2015b). Perhaps this century’s most critical question is: how 
do we bring society back into a safe and just space (Raworth, 2017), where future generations can thrive 
without environmental or social crises? On a global scale, this thesis argues that what is necessary is 
transformative change: deep social and technological shifts in the systems, structures, worldviews and 
beliefs that led to climate change and other global crises (Fazey et al., 2018). According to Meadows 
(2008), the most powerful entry point to transform a “complex system”, such as our society, is to shift the 
mindset or paradigm that fuels the system. 

The question then remains: how can we shift to such a sustainable mindset and change attitudes and 
beliefs in order to realize sustainable transformative change? Until recent, it was assumed that people 
would automatically adopt a more sustainable mindset, as long as they received enough environmental 
facts (Stoknes, 2015; Österlind, 2018). However, these information-based strategies have not led to the 
necessary change in individual attitudes and beliefs, for two reasons. Firstly, people generally resist 
perceived pressure to change (Moyer-Gusé, 2008), and secondly there are specific psychological barriers 
to environmental communication (Stoknes, 2015). Therefore, we need new strategies to promote 
sustainable attitudes and beliefs that can work around these hindrances. 

1.2. Escaping the Crises 
In order to overcome psychological barriers to change, there are needs to experience sustainability in a 
tangible and concrete way, moving it “closer in time and space” (Bendor, 2018, p. 99). One type of tool 
with transformative potentials is “serious games”: games which not only entertain players, but also aim to 
educate players and/or to change the players’ behaviour (Boyle et al., 2016). Games are an age-old tool 
for learning, and have proven useful in experiential learning processes for sustainability (Dieleman and 
Huisingh, 2006). Not only do serious games lend themselves well to teaching about complex sustainability 
concepts (Kwok, 2019), they can also motivate environmental attitudes (Janakiraman, Watson and 
Watson, 2018).  

One type of game that is increasingly popular is the escape game, a "live-action team-based game where 
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players discover clues, solve puzzles, and accomplish tasks in one or more rooms in order to accomplish a 
specific goal (usually escaping from the room) in a limited amount of time." (Nicholson, 2015b, p. 1). 
Insights from various research fields suggest that an escape game with an environmental theme could be a 
very effective tool to promote a sustainable mindset. This promise is based on five characteristics of 
environmental escape games: they are Fun, Experiential, Urgent, Problem-Rewarding and Social. In other 
words: Environmental escape games theoretically show great potentials as a tool to support society to 
transform attitudes and increase the players’ efficacy to realize more sustainable futures. Nonetheless, 
escape games about sustainability exist in small numbers, and to my knowledge only one paper has been 
published about climate change-themed escape games (Ouariachi and Elving, 2020). In addition, the field 
of serious escape games lacks a robust foundation, requiring more research into the applicability, 
frameworks of integration and effective of escape games (Whitton, 2018). 

Therefore, this thesis studies the sustainability-themed escape game, with a focus on environmental 
sustainability. I approach this environmental escape game (henceforth called “the escape game”) from 
three different perspectives: through existing theory, with applied game design, and by experimental game 
testing. 

1.3. Research Purpose 
My research purpose is to explore how an environmental escape game influences players’ attitudes and 
beliefs around environmental sustainability. As a first step, I created a framework with Five Pillars for a 
successful environmental escape game, based on existing theories from environmental communication, 
Entertainment-Education, escape game research and game-based learning. Afterwards, this Five Pillars 
Framework guided the design and evaluation of an environmental escape game called “Unlock the 
Future”. Due to the Covid-19 pandemic, it was not possible to conduct experiments in a constructed 
physical Escape “Room”. In response, I decided to design a DIY escape game instead, which people could 
download, print and set up in their own homes. Before testing the impact of the escape game, I first 
needed to know if the Five Pillars had been successfully integrated into the escape game. This guided the 
first research question of this thesis: 

Research Question 1: How does the “Unlock the Future” game perform  
on the Five Pillars of an Environmental Escape Game? 

Based on the framework, an escape game with the Five Pillars was expected to promote a sustainable 
mindset shift. More specifically, I chose to measure players’ environmental attitudes and efficacy beliefs. 
This guided the second research question of this thesis: 

Research Question 2: How can an Environmental Escape Game  
 affect players’ environmental attitude and efficacy? 

To answer these research questions, pre- and post-survey data was gathered from nine teams who played 
the escape game. In these surveys, players reported their environmental attitudes and efficacy beliefs 
before and after playing the escape game. Players also evaluated the escape game according to the Game 
User Experience Satisfaction Scale, which included questions for each of the Five Pillars. The survey 
results confirmed that all Five Pillars were present in the escape game design, and as a result players’ 
environmental self-efficacy and collective efficacy increased after playing the escape game. This confirms 
the usefulness of the Five Pillar framework as a tool for environmental escape games, and supports the use 
of environmental escape games as a sustainability intervention. 

The thesis is organized as follows: in the next chapter I discuss some fundamental background literature 
from various relevant fields: sustainability science, environmental communication, psychology, media 
studies and game design. Afterwards I discuss the Five Pillars framework that guided the design and 
evaluation of the environmental escape game, in chapter three. Following, in chapter four I discuss the 
methods used to gather and analyze data about the escape game experience. The fifth chapter presents the 
results, which are then discussed in chapter six, followed by the practical and scientific implications and 
suggestions for future research. Finally, chapter seven forms the Conclusions of this thesis. Additionally, 
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if you are interested in the escape game design process, the final prototype and/or my reflections on the 
escape game, you can find these in “Appendix B: The “Unlock the Future” Game”.  
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2. Literature Review 
 

“Today we use 100 million barrels of oil every single day. There are no 
politics to change that. There are no rules to keep that oil in the ground. 
So we can't save the world by playing by the rules. Because the rules 
have to be changed. Everything needs to change.” 

― Greta Thunberg (2018) 

 

“Alice laughed: "There's no use trying," she said; "one can't believe 
impossible things."  

"I daresay you haven't had much practice," said the Queen. "When I 
was younger, I always did it for half an hour a day. Why, sometimes 
I've believed as many as six impossible things before breakfast.” 

―The Queen, Through the Looking Glass, Lewis Carroll (1917) 

 

It seems a daunting challenge at times: with so many global issues confronting us simultaneously, it can 
be difficult to know where to begin to make a change. Even if we have the knowledge to act, we may 
resist the pressure to change, because we feel overwhelmed by the doom and deny that it is our 
responsibility to act. At the same time, there are ways to overcome these barriers and make sustainability 
fun and tangible, through games for instance. Games have largely undiscovered potentials to address 
change effectively, in a fun and supportive way. How can these potentials of games benefit humanity? 
Can we discover our inherent talent at play, to shift mindsets and unlock transformative change? 

These are some of the questions that I address in this chapter, guided by literature. It first discusses the 
why of this thesis: why we cannot continue on our unsustainable path, why transformative change is 
necessary, and why current approaches to environmental communication fail. This is followed by how to 
get out of this mess: how Entertainment-Education can overcome our psychological resistance and how 
serious games are a promising catalyst for change, especially escape games. 

2.1. The Anthropocene and Transformation 
Most people have an idea of what “sustainability” means, and many will agree that we cannot continue on 
our current path. Nevertheless, everyone interprets the term sustainability differently, and will have a 
different idea on what kind of change is necessary in the world. Below I outline how I view the goal of 
achieving sustainability, what kind of change is necessary to accomplish this, and why we need to change 
in the first place. It is important to mention here that I try to avoid the language of solutions and fixing 
things: we need to accept that we will never be able to fix climate change. What we need to do instead is 
to “get better at finding the mess and living better within it”, and accept that certain things cannot be fixed 
(Jonathan Rowson, 2019). Fasten your seatbelts, and get ready for a journey of global proportions. 

2.1.1. The Current State of the Earth 
Never before has any species influenced the face of the earth as much as humans do. Since the invention 
of the steam engine, human activities have become such a powerful shaping force for the planet that 
climate change researcher Paul Crutzen proposed in 2000 to call this current period the “Anthropocene” 
(Crutzen and Stoermer, 2000). In 2004, a group of scientists visualized the Anthropocene by modelling 
the influence of human activities on the Earth System, in a collection of graphs that would later be called 
“The Great Acceleration” (Steffen et al., 2015a). In these graphs, they plotted Socio-economic trends over 
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the last centuries, such as population and energy use, right next to earth system trends, such as carbon 
dioxide emissions and ocean acidification. 

 What is striking from these graphs is the exponential expansion over the past centuries, characterized by 
economic growth and technological development. The trends also invites to reflect on how long we can 
continue in this direction before the foundation of society shatters beneath us (Steffen et al., 2015a). Such 
growth and collapse patterns are common in human history, when periods of expansion are followed by 
collapse and reorganisation (Costanza, Graumlich and Steffen, 2006). Already since the 1970s, voices 
have warned that society could be headed for a collapse (Caradonna, 2014). In 1972 the Club of Rome 
published their influential report called “Limits to Growth” (Meadows et al.), which predicted that if 
historical growth trends would continue, this could cause “sudden and uncontrollable decline in both 
population and industrial capacity” (Meadows et al., 1972). 

As a result of these trends, both the social and environmental pillars of our society are slowly degrading. 
We find ourselves in a multitude of “entangled crises”: the climate crisis, the biodiversity crisis, global 
inequality, pandemics, etc. (O’Brien, 2020). As part of “Sustainable Development”, governments and 
global organizations have been trying to address these environmental and social issues for decades 
(Hopwood, Mellor and O’Brien, 2005). The common definition of sustainable developement from the 
Brundtland report, “meeting the needs of the present without compromising the ability of future 
generations to meet their own needs” (Brundtland et al., 1987) has been widely criticized for its 
ambiguity, which supports a ‘business as usual’ course (Hopwood, Mellor and O’Brien, 2005) 

Therefore, I define sustainability from a different angle in this thesis, namely following the “Doughnut” 
framework (Raworth, 2017). This Doughnut visualizes the current state and target state of the social and 
environmental systems. This framework was developed to evaluate the performance of an economy, by 
the extent to which people’s needs are met without “overshooting Earth’s ecological ceiling” (Raworth, 
2017). Here, Earth’s ecological ceiling is represented by the Planetary Boundaries, with the social 
boundaries being Millenium Development Goals. The Planetary Boundaries mark a “safe operating space 
for humanity”, where transgressing one or more boundary may have catastrophic consequences. Crossing 
certain Earth system thresholds can trigger non-linear, abrupt environmental change on a global scale 
(Steffen et al., 2015b, pp. 1259855–1). The doughnut’s social boundaries are inspired by the Millenium 
Development Goals, a list of eight international goals the United Nations designed in 2000 (United 
Nations, 2015). A society is considered to flourish when all social foundations are met without 
overshooting the planetary boundaries: a situation represented by the area between the two rings, called 
the safe and just space for humanity (Raworth, 2017). For the rest of this thesis, when using the word 
“sustainability” or “sustainable”, I refer to an approach that steers humanity into this ecologically safe and 
socially just space inside the Doughnut. 

Now we understand the extent to which social and ecological boundaries are crossed, and the trends that 
have led to this. This raises the question: how can we change these trends and get society back into the 
Doughnut? 

2.1.2. From Incremental Change to Systems Change 
One approach to solving these social and ecological issues is the reductionist method. With a reductionist 
approach to problem solving, the system is divided into separate issues that can then be analysed and 
tackled independently (Zhang et al., 2016) One example of the reductionist approach is the Sustainable 
Development Goals (Zhang et al., 2016), developed by the United Nations in 2015. These 17 goals 
encompass various social and environmental themes, and include specific targets to be achieved by 2030 
(United Nations, 2015). However, the Sustainable Development Goals are limited as a tool for achieving a 
more sustainable future: the United Nations refrain from framing the core issues behind these 17 goals, 
and therefore do not encourage tackling problems at their source, but rather invite actors to address the 
symptoms (Zhang et al., 2016). Unfortunately, the world currently is not on track to meet the goals in 
2030 (UN, 2020). Besides, some Sustainable Development Goals contract each other, where meeting one 
goal would prevent the realization of a different goal (Hickel, 2019). 
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Another way to address the sustainability problems at their core is by taking a systems approach. Instead 
of taking a reductionist approach and analysing components of a system separately, the systems approach 
focuses on relationships and dynamics within a certain system, in order to locate leverage points where 
systems change can be achieved (Zhang et al., 2016). A systems approach has been suggested as a more 
robust research approach for understanding sustainability than reductionism, due to the many critical 
linkages and feedbacks that are inherent to sustainability issues (Zhang et al., 2016). 

Systems thinking is especially relevant since sustainability can be characterized as a super-wicked 
problem (Levin et al., 2007). A “wicked problem” is an issue that lacks simplistic or straightforward 
responses (Rittel and Webber, 1973) and has ten original properties. Some of these properties include that 
a wicked problem lacks a definitive formulation: any attempt to frame the problem is a specification of 
which solution is considered. More properties are the lack of a “right” or “wrong” solution, the lack of 
opportunity to learn by trial-and-error because every attempt counts significantly, and every wicked 
problem being unique (Rittel and Webber, 1973). Recently, climate change has been elevated to the 
position of super wicked problem, with four additional key features: including that time is running out, 
and that the central agency necessary to tackle the problem is weak or non-existent (Levin et al., 2007). 
To tackle this super wicked problem, this thesis deviates from conventional strategies to environmental 
issues, instead trying to tackle the problem as deeply as possibly with a new approach. 

Because they form a super-wicked problem, sustainability issues can be interpreted in many different 
ways. For instance, some see climate change as a problem of short-termism, denial and viewing nature as 
a resource to be used for profit (Rowson and McGilchrist, 2018), whereas others see it as a “Crisis of 
Imagination” (Ghosh, 2016). Neither of these approaches are entirely wrong or entirely right, they simply 
use different lenses to study the issue. However, with an unlimited number of ways to frame a problem, 
come an unlimited number of solutions and points of intervention (Zhang et al., 2016). One begins to 
wonder: where to even begin? 

Fortunately, one of the pioneers in Systems Thinking, Meadows, recognized that complex systems, such 
as society, have places where a small shift in one part can have a large effect on the overall system 
(Meadows, 2008). She identified twelve “leverage points” where we can intervene in a system to achieve 
change, ranging from less effective measures such as minor adjustments, to highly impactful leverage 
points such as paradigm shifts (Meadows, 1999). In other words: we can locate leverage points where 
society will most easily shift to a more sustainable state.  

Many sustainability interventions target tangible but weak leverage points: they are easy to implement but 
have a limited potential for bringing about the necessary large-scale change (Abson et al., 2017). To bring 
society back into a socially and ecologically stable state, stepwise linear changes will not be enough. In 
the words of Naomi Klein: “Either we embrace radical change ourselves or radical changes will be visited 
upon our physical world.” (2019). Scholars agree that what is necessary to bring humanity back into the 
safe and just space are “widespread, rapid and fundamental transformations” (Steffen et al., 2018, p. 
8257). Fazey et al. (2018, pp. 55, 56) describe this process of global transformation as follows: 
“Transformation is broadly a process leading to marked and qualitative change and processes that lead to 
fundamentally different forms of thinking, actions, systems and structures.” They identify long-term 
transformative changes as the emergent property from a collection of short-term changes (Fazey et al., 
2018). On the one hand, transformative change is criticized for possibly being too slow to mitigate and 
adapt to global sustainability challenges (Fazey et al., 2018). On the other hand, deep and broad 
transformation may be our best chance of tackling these complex super wicked problems, because it 
tackles the root cause of the problems and has the capacity to respond to the urgency of sustainability 
challenges (Abson et al., 2017). However, until now, this transformation is not happening on the scale 
required to get society back into the safe and just space of the Doughnut. So the key question is: how do 
we actually achieve such transformative change? 

2.1.3. Achieving Transformative Change 
Regarding transformative change, there is not a clear roadmap on how to make this change happen. 
Although science has done an excellent job at understanding climate change and finding technological 
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solutions to environmental issues, so far, it has largely failed to focus on the critical question of how to 
achieve transformative change. (Fazey et al., 2018). At the same time, we cannot afford to wait for the 
perfect instructions for the ideal transformation. We also know that we need to act now to avert disastrous 
consequences of the climate crisis (Steffen et al., 2018). So how can we use our current, incomplete 
knowledge of transformations to start realizing the necessary changes to get back into the safe and just 
space for humanity? 

This is where Meadows’ leverage points come in. She identified that the most impactful place to intervene 
in a system is the mindset or paradigm that shapes the system, along with its goals, rules and culture 
(Meadows, 1999). Since then, many scholars have agreed that the “inner dimension” of sustainability is 
the key to transformative change. Outer transformative change requires an “inner change”: a shift in 
consciousness, or a change in “the underpinning values, goals and world views that shape the aim of a 
system.” (Abson et al., 2017, p. 32; Pisters, Vihinen and Figueiredo, 2019). This is in line with Fazey et al 
(2018), who write that transformational change in society features four key domains: cognitive, structural, 
relational and functional change. This thesis focuses on changing the cognitive dimension, as a leverage 
point for transforming the other three domains. This cognitive domain is characterized by “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” (Fazey et al., 2018). 

This thesis focuses on how such a sustainable paradigm shift can be facilitated in practice, by designing a 
game-based “intervention”. Interventions are actions designed to promote a certain change in people 
(Selvefors, Pedersen and Rahe, 2011). For decades, many have designed communication and persuasion 
strategies for sustainability. Yet, these efforts so far have not been effective enough to catalyse 
transformational change. How have others approached this sustainable communication and persuasion, 
and why has this not worked? 

2.2. Environmental Communication and Persuasion 
Until recently, attempts to understand and influence environmental attitudes and behaviour have relied on 
fairly linear models of human behaviour. This section elaborates on these limited approaches, and explain 
why they have not led to the desired change. Afterwards, I discuss some approaches to overcome these 
problems and and engage people with sustainability on a deep level, which will form the basis of this 
thesis’ framework. 

2.2.1. Old models of Behaviour Change 
In early attempts to influence environmental behaviour, it was assumed that people would automatically 
adopt a more sustainable mindset, as long as they received enough environmental facts (Stoknes, 2015; 
Österlind, 2018). Thanks to this “information deficit model” (See Fig. 2), the main purpose of 
environmental communication became the provision of relevant and compelling information to the public 
(Bendor, 2018, p. 29). 
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Fig. 2. Schematic view of the linear information deficit model: information leads to knowledge, which leads to an 
appropriate attitude, which leads to behaviour. Adapted from Bendor (2018, p. 29). 

However, these information-based communication strategies have failed to convey the urgency of the 
climate crisis (Stoknes, 2015, p.66) and did not lead to the necessary behavioural and social change. 
Another, later model tried to explain behaviour change differently: the “Theory of Planned Behaviour” 
(Ajzen, 1991) connects behavioural change to attitudes, norms and perceived control (see Fig. 3). 

 

Fig. 3. Visualization of the Theory of planned behaviour. The arrows represent how the concepts influence each 
other. Figure adapted from Ajzen (1991). 

According to the Theory of Planned Behaviour, three independent concepts together shape an individual’s 
intentions and behaviours: attitude, subjective norms and perceived behavioural control (Ajzen, 1991). 
The first antecedent of intention, attitude, refers to someone’s opinion of the behaviour in question. The 
second determinant, the subjective norm, represents the perceived social pressure to (not) perform the 
behaviour. And the third concept is the perceived behavioural control, or the perceived ease or difficulty 
or performing the behaviour, reflecting past experiences as well as anticipated obstacles (Ajzen, 1991). 
However, this behavioural change model has been criticized for being too simplistic, and leaving out 
essential factors which influence behavioural change, such as resistance and inertia (Moyer-Gusé, 2008). 
In addition, there is a large “intention-behaviour gap”, where people do not actually perform their 
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intended actions (Sniehotta, Scholz and Schwarzer, 2005). Before we can overcome these limitations, it is 
important to first understand: what are the barriers to successful environmental communication and 
attitude change? 

2.2.2. Barriers to Change 
There are many reasons why it is difficult to change someone’s mindset or behaviour. To begin with, 
Stoknes (2015) identified five psychological barriers that limit the effectiveness of climate 
communication: Distance, Doom, Dissonance, Denial and iDentity (see Fig. 5). 

 

Fig. 4. The five barriers to climate change communication: Distance, Doom, Dissonance, Denial and iDentity. 
(Stoknes, 2015) 

Firstly, the Distance barrier is activated when climate change is portrayed as being distant in time, location 
or impact. This fails to raise concern and lowers the priority level for individuals. Secondly, the Doom 
barrier occurs when the issue is framed apocalyptically, to which people habituate (get used to). 
Dissonance is the phenomenon of knowing something, and yet acting in a way that is in conflict with what 
you know, for instance by downplaying the effect of your actions or the problem. The fourth barrier, 
Denial, is the act of denying certain information, because it gives refuge from fear, guilt and threats. And 
finally, iDentity turns around preserving your self-image and the core values of your identity, and looking 
for things that confirm what we already believe (Stoknes, 2015). Together, these five barriers block 
engagement with (environmental) sustainability. 

Stoknes’ research is supported by other researchers: when someone receives a message with 
overwhelming urgency, they can develop a resistance to that information, causing “inertia” (Moyer-Gusé, 
2008) and “apocalypse fatigue” (Stoknes, 2015). Inertia is a psychological phenomenon, in which 
“individuals prefer not to change their attitudes, behaviours, and beliefs rather than to change them, all 
things being equal.” (Moyer-Gusé, 2008). As a result of inertia, people selectively avoid information that 
contradict their existing beliefs and attitudes (Moyer-Gusé, 2008). In other words: environmental 
communication needs strategies to overcome these barriers and resistance, in order to effectively promote 
more sustainable mindsets. Fortunately, Stoknes (2015) and Moyer-Gusé (2008) have a pretty good idea 
of just how to avoid these psychological hurdles. 

2.2.3. Overcoming the Barriers 
Although influencing people’s (environmental) beliefs and attitudes is not as straightforward as it may 
seem, there are now more contemporary models that can overcome these problems and engage people 
with sustainability on a deep level. Firstly, I present Stoknes’ five strategies to overcome the 
aforementioned five barriers to Climate Communication. Afterwards, I introduce a promising platform for 
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promoting a sustainable mindset: entertainment media. 

Earlier, I mentioned Stoknes’ (2015) five barriers to effective Climate Communication: Distance, Doom, 
Dissonance, Denial and iDentity. Each of these can be overcome with five evidence-based strategies: 
Social, Supportive, Simple, Story and Signals (2015) . See Fig. 5. 

 

 

Fig. 5. The five barriers to climate change communication, and the five ways to overcome them: Stories, Signal, 
Simple, Supportive and Social. (Stoknes, 2015). 

First, Distance can be overcome with Social communication: by making the climate feel near, personal 
and urgent, and spreading sustainable social norms. Next, Doom can be replaced with Supportive, by 
reframing the climate crisis to be an opportunity to improve human health and provide jobs. Furthermore, 
Dissonance can be addressed by providing Simple actions that make climate-friendly behaviours default 
and convenient. In addition, Denial can be tackled by creating Signals that visualize our progress and 
provide feedback on how well we are doing. And finally, iDentity can be overcome with better Stories: 
examples and visions of where we want to go (Stoknes, 2015). 

However, I argue that these five strategies alone are not enough, since they do not address people’s 
inertia, or resistance to change. Fortunately, a theory of Entertainment Persuasion describes how this 
resistance can be overcome. “Entertainment-Education” is a strategy for positively influencing awareness, 
knowledge, attitudes and/or behaviours, by incorporating educational messages into entertainment media 
(Moyer-Gusé, 2008). Using entertainment to communicate a message may (under certain circumstances) 
even be more effective than “overtly persuasive messages”: by using entertainment, this strategy provokes 
less “resistance” to the educational message in the receiver (Moyer-Gusé, 2008). 

This resistance can be defined as “a reaction against change in response to some perceived pressure for 
change” (Moyer-Gusé, 2008, p. 414). Because of this type of resistance, some persuasive messages not 
only fail to deliver the intended effect, but even cause an increase in the undesirable behaviour they were 
supposed to prevent (Moyer-Gusé, 2008).  

Fig. 6 lists four types of resistance that can occur in response to a persuasive message, and the ways in 
which entertainment features can lower this resistance. According to this “Entertainment overcoming 
resistance model”, using certain entertainment features can increase the likelihood of people accepting the 
message and adopting the desired attitudes and behaviours (Moyer-Gusé, 2008). 
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Fig. 6. “Entertainment overcoming resistance model”, explaining how various entertainment features can 
overcome different types of resistance, to promote story-consistent attitudes and behaviours. Adapted from 
Moyer-Gusé (2008). 

Though it may be effective, the challenge of entertainment-education is to find an appropriate balance 
between the amount of entertainment and education: the education message should not be so subtle that it 
goes undetected, but also not “preachy”, since this could increase resistance to the message (Moyer-Gusé, 
2008). Below, I elaborate on two entertainment features from this model in more detail: the Narrative 
Structure and the Transportation. 

2.2.4. Transported into in the Story of Sustainability 
Storytelling is an age-old activity, and may just be the key to successful sustainability interventions. 
According to Climate Change Leadership Professor Keri Facer, storytelling is a “deadly serious business 
of identifying and articulating ideas of the future and engaging with the rich complexities of the present” 
(2011, p. 10). There are several ways in which narratives can be beneficial for sustainability interventions. 
Firstly, Moyer-Gusé (2008) suggests that stories embedded within a persuasive message may reduce 
“reactance”, one type of resistance. When people get emotionally swept up into the narrative, this weakens 
people’s impression that the message was meant to persuade (Moyer-Gusé, 2008). In addition, Bendor 
(2018, p. 94) emphasizes that narratives can bring sustainability “closer” and therefore make it more 
personally meaningful and significant.” (94). By taking future or far-away events and moving them closer 
in space and time, people can feel more intuitive concern for sustainability issues (Bendor, 2018, p. 99). 

One genre of storytelling that has recently gotten more attention for communicating sustainability 
messages is science fiction. One author describes science fiction as a way of telling “new stories that were 
previously invisible, untold, unspoken, and so unthinkable, unimaginable, ‘impossible’.” (Hollinger, 1990, 
p. 129). One science fiction project, the Radical Ocean Futures, used the latest sustainability science to 
create four future scenarios with a narrative approach (Merrie, 2016). These fictional scenarios 
communicate science findings and highlight the impact of our choices in a way that would be impossible 
without using storytelling. A recently developed method, science fiction “prototyping”, questions what a 
desirable future is, engages stakeholders outside of academia, and can inspire thoughtful action and 
leadership. Its value lies not in “predicting the future”, but rather in “engaging with a set of plausible and 
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complex futures” (Merrie et al., 2018, p. 31). Yet it is not enough to simply consume these stories. Their 
true power is revealed when we can experience the stories. 

Adopting a more sustainable mindset goes further than simply changing our knowledge or understanding 
about the world: it requires a “shift in how we experience and sense the world” (Pisters, Vihinen and 
Figueiredo, 2016). The effectiveness of stories becomes much stronger when we can engage with them 
and experience them. This phenomenon of “narrative involvement” is used in fields of psychology, game 
design and education and has different names in each field, including transportation, engagement (Gunter, 
Kenny and Vick, 2008), immersion (Moyer-Gusé, 2008), flow (Kiili, 2005) and presence (Phan, Keebler 
and Chaparro, 2016; Bendor, 2018). Despite these different terms, they all share the main idea of “being 
primarily engaged in the storyline, rather than in one’s immediate environment” and experiencing 
“cognitive and emotional responses to the narrative as it unfolds” (Moyer-Gusé, 2008, p. 409). This 
experience of being “transported” into a narrative is vital for sustainability interventions. As Bendor 
(2018, p. 95) puts it: 

If we have not or maybe even cannot personally experience certain aspects of 
sustainability—at least not until it may be too late to make a difference—how 
can we develop the cognitive and social means necessary to de-abstract and 
engage with it? 

Here, there is an opportunity for media to act as an “experiential proxy”, by creating “situations that 
cannot be experienced otherwise, whether due to physical limitations (events that happen in remote 
places) or temporal limitations (events that have taken place in the past or will take place in the future)”. 
(Bendor, 2018, p. 99). Because presence in a fantasy environment is processed as a personal experience, 
this “may evoke strong, potentially transformative emotional responses.” (Bendor, 2018, p. 103). After all, 
if you can experience something like the future impact of climate change, for yourself, “it becomes easier 
to understand the crisis” (Bendor, 2018, p. 106). These interactions may produce “teachable moments”: 
events or contexts with transformative potentials (Bendor, 2018, p. 99). 

In conclusion, when Stoknes’ five strategies for successful environmental communication are combined 
with persuasive experiential narratives, it becomes much easier for people to adopt more sustainable 
attitudes and beliefs. The latter has been applied in a pedagogical context, in the form of ‘experiential 
learning’, for instance with games for sustainability (Dieleman and Huisingh, 2006). Games are one type 
of entertainment media that allow for excellent storytelling, and are already being used as sustainability 
interventions. The rest of this thesis concerns itself with a game-based intervention for sustainability. 

2.3. Games for Real Impacts 
Perhaps as old as the concept of storytelling, games have been used for millennia for both entertainment 
and learning (McGonigal, 2011). They are a natural way to understand and learn about the world 
(Rautzenberg, 2015), activate risk-taking, and inherently support creativity and motivation through their 
entertaining features (De Castell, 2011). This makes games an excellent tool for sustainable interventions 
and the focal point of this thesis. 

2.3.1. Serious Games 
Games can be designed to serve many purposes, the most common of which is to entertain. A type of 
games that aims to go beyond mere entertainment is “serious games” (Boyle et al., 2016). Several 
definitions exist of serious games: some use a more narrow definition where serious games’ primary goal 
is to educate, whereas others use a more inclusive definition and acknowledge that games can aim to 
change players’ perception and cognition, affect and behaviour (Boyle et al., 2016). This dichotomy 
seems to be based on a different interpretation of the concept of “learning”, where some assume this to 
merely involve the adoption of knowledge and skills, whereas others also consider a change in attitude, 
values or motivations to be a “learning process” (Bloom, 1956). Interestingly, some scholars’ 
understanding of ‘games’ even undermines the very concept of serious games, arguing that games are 
inherently “not serious” (De Freitas, 2006). 
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This thesis defines a serious game as follows: an environment where game content and game play enhance 
cognitive gains, and where game activities involve problem solving spaces and challenges that provide 
players/learners with a sense of achievement (Qian and Clark, 2016). These cognitive gains could include 
knowledge and skills acquisition, behavioural and attitude change (Qian and Clark, 2016). Similar 
concepts to serious games are game-based learning (De Freitas, 2006), educational games (Qian and 
Clark, 2016), as well as scientainment (Jaisli et al., 2019). Of a different nature is “gamification”, the 
introduction of game-like features into a certain non-game activity (Attali and Arieli-Attali, 2015). 

It is not unusual for games to engage with serious topics and values, both on a conscious and unconscious 
level. Because games form a cultural medium, they contain beliefs embedded in their representation 
structures and systems, regardless of whether the designers consciously chose to do so (Flanagan and 
Nissenbaum, 2007). This is called “incidental learning”, and examples include The Sims teaching 
consumerism through the promotion of accumulating and spending money, and Grand Theft Auto which 
displays the world as a violent place (Flanagan and Nissenbaum, 2007). However, alternatives for future 
game development have been offered, where values are integrated into the game design. One methodology 
to include values in the game is called “Values at Play”, and allows for a game to include social themes in 
the game design (Flanagan and Nissenbaum, 2007). This methodology guided the creation of a serious 
game called RAPUNSEL, a dance game which teaches girls programming skills (Flanagan and 
Nissenbaum, 2007). 

One problem with serious games is that they are seldom evaluated by the players to see if the desired 
effect was achieved, and often are not based on pedagogical principles and theories (Gunter, Kenny and 
Vick, 2008). This is worrisome, since poor game design can result in a lack of motivation and long-term 
memories for players (Malliarakis et al., 2015) In other cases, game evaluators find that intended 
outcomes from games are hard to measure: motivation, changing attitudes and social skill-building are 
difficult to quantify (Gunter and Gunter, 2014, p. 273). Because of this, the actual effect of serious games 
is largely unknown, and it is difficult to compare games and establish best practices for serious game 
design. Nevertheless, some models have been developed specifically to evaluate the impact of educational 
games for change. One example is the RETAIN model, where experts are asked to rate the game based on 
a number of criteria (Gunter, Kenny and Vick, 2008). 

2.3.2. Games for Sustainability 
An increasing number of serious games are designed to engage the players with sustainability. The 
medium of games has many advantages for sustainability communication and persuasion, see Table 1. 
Not only can they reach a large audience (Kwok, 2019) and provide a safe environment for experimenting 
with complex issues, (Despeisse, 2018), some serious games have also been proven to influence 
environmental attitudes (Janakiraman, Watson and Watson, 2018). 

Table 1. List of advantages of serious games for sustainability engagement. 

Source Advantage of serious games for sustainability 
(Kwok, 2019) • allow the message about sustainability to reach a larger audience 

• help people to understand complex concepts 
• prompt emotional involvement 
• increase the drive to act  

(Fabricatore and López, 2012) • facilitate sustainability learning  
(Fox et al., 2020). • minimize psychological distance 

• experiencing a variety of possible outcomes based on what players 
decided 

• tapping into users’ personal, intrinsic motivations 
(Orji, Mandryk and Vassileva, 

2017; Janakiraman, Watson and 
Watson, 2018; Jaisli et al., 2019) 

• change attitudes and behaviours regarding environmental 
sustainability 

(Rautzenberg, 2015) • practice navigating uncertainty 
(Nicholson, 2015a) • find personal connections that motivate engagement with a specific 

context for long-term change 
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(Campbell, Gunter and Kenny, 
2019). 

• develop an awareness of social issues, personal empathy within the 
user, and spark positive actions towards community change 

(Despeisse, 2018) • provide a fun and safe environment to experiment with complex 
issues 

 

An example of a serious game about climate change is “Climate Collage” (no date), a card-based game 
that builds on creativity and collective intelligence. In three hours, participants create their own collage of 
cards that explains climate change, by engaging both their rational and their creative minds (The Climate 
Collage, no date). “Climate Collage” features an open-ended setup, which is perfect for guiding 
independent learning and peer exchanges about the cause-and-effects of climate change. 

Some authors note that they see challenges with the development of serious games for sustainability. For 
example, Stanitsas, Kirytopoulos and Vareilles  (2019) mention that many game designers fail to include 
sustainability’s triple-bottom line, with the environmental, social and economic dimension. In addition, 
they warn that the development of educational games can be complex, expensive and involves great 
challenges. With the lack of established best practices among sustainability-themed serious games, not to 
mention the absence of guiding frameworks for the development and evaluation of these games, this 
observation is not surprising. 

Earlier I described how experiential proxies (opportunities to experience situations that could not 
otherwise be experienced) are a promising avenue for sustainability interventions. Such experiential 
proxies could for instance be games. One particular experiential game is the escape game, which is the 
central focus of this thesis. 

2.3.3. Escape Games: Potentials to Unlock 
Escape games have recently soared in popularity globally: as a fun activity, as a team-building exercise, 
and in the classroom as an educational tool (Nicholson, 2015b). Not as widely spread, but still on the rise 
are serious escape games: escape games as an opportunity for both learning and entertainment. This 
section discusses what an escape game is, what types of escape games exist, and why environmental 
escape games are a promising intervention tool for sustainability. 

What I call an “escape game” in this thesis, has many different names in the literature. The most 
commonly used is “escape room” (Nicholson, 2015b), followed by escape game (Dietrich, 2018) and 
breakout games (Rouse, 2017), the latter mostly in educational contexts. Often, these different terms are 
used simultaneously (see for example: Dietrich, 2018), but some scholars distinguish among the terms, 
stating for example that “escape games” are a simplified version of the “escape room” concept, with 
portable resources played on a smaller scale (Wiemker, Elumir and Clare, 2015; Clune, 2020). For this 
thesis, I co-designed a portable escape game, not a physical location-based escape room. Therefore, to 
avoid confusion I use the term “escape game” throughout this thesis. 

The escape game can be described as a “live-action team-based game where players discover clues, solve 
puzzles, and accomplish tasks in one or more rooms in order to accomplish a specific goal (usually 
escaping from the room) in a limited amount of time.” (Nicholson, 2015b, p. 1). Examples of common 
puzzles/tasks are assembly of a physical object, decryption and searching for items in unexpected places 
(Nicholson, 2015b; Vörös and Sárközi, 2017). 

2.3.4. Educational Escape Games 
Escape games are growing more popular in the field of education, due to their “innovative, active, 
collaborative and constructivist instructional approaches that can shape learning more powerfully than 
conventional teaching” (Fotaris and Mastoras, 2019, p. 7). Besides, escape games are cooperative games, 
which lead to better learning achievements than competitive games (Chen, Liu and Shou, 2018). As a 
result, people can recall experiences in escape games at a very high rate (Hermanns et al., 2017). Research 
has been conducted on escape games for many educational fields, including nursing (Adams et al., 2018) 
cryptography (Ho, 2018) pharmacology (Hermanns et al., 2017), surgery (Kinio et al., 2019) and robotics 
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(Giang et al., 2018). One example of an educational escape game aimed at promoting healthy nutrition is 
EduEG (Yachin and Barak, 2019). In the background story of this escape game, zombies threaten to attack 
any humans who do not eat healthy food. To survive the escape game, participants need to learn about 
healthy food consumption (Yachin and Barak, 2019). 

Many of these educational escape games are designed with good intentions, but without a reliable and 
externally valid framework. Whitton (2018) observes that the field of educational (escape) games lacks a 
“robust foundation”, with a lack of research into the pedagogic rationale, applicability, game mechanisms, 
frameworks of constructive integration, and effectiveness of the escape games. To illustrate, available 
educational escape games range from activities that merely consists of a series of worksheets with a 
padlock mechanism (Parker, 2019), to well-operationalized immersive games like EduEG (Yachin and 
Barak, 2019). Therefore, as part of this thesis I develop a framework that guides the development and 
evaluation of the escape game: the Five Pillars Framework 

2.3.5. Escaping the Climate Crisis 
For this thesis, I designed and evaluated an environmental escape game as an intervention to promote 
sustainable mindsets. Although this type of serious escape game holds much potential, very little research 
has been done on sustainability-themed escape games: to my knowledge, only one paper on the topic was 
so far published (Ouariachi and Elving, 2020). 

In addition to the advantages of generic sustainability Games listed in “2.3.2. Games for Sustainability”, 
the format of an escape game specifically gives sustainable interventions a number of additional strengths, 
listed in Table 2. Because escape games are collaborative and task-based, players develop a stronger 
collective purpose and sense of control (Wiemker, Elumir and Clare, 2015; Ouariachi and Elving, 2020). 
In addition, the time limit gives players a sense of urgency that is appropriate for environmental issues 
(Ouariachi and Elving, 2020). 

Table 2. A list of the strengths of sustainability-themed escape games as an intervention. 

Source Strengths of using serious escape games for sustainability 
(Stoknes, 2014) 

(Sharot, 2017) 
(Ouariachi and Elving, 2020) 

• Escape games are inherently social, where players can only solve tasks by 
working together, which develops a stronger collective purpose  

• Social incentives are effective at promoting behavioural change, because 
humans are inherently social beings and have a desire to do what others 
are doing.  

(Zhang et al., 2018), • Promoting relevant skills for sustainability: teamwork, time constraints, 
task delegation, chaos, strategic thinking and communication 

(Ortiz and Huber-Heim, 2017) • Facilitate experiential and participatory problem-solving, which fosters an 
active learning process appropriate for sustainable development  

(Dutta, Hinkle and Aagaard, 
2019) (Agarwal, 2018) 

• Reach a broad demographic group, diverse age groups and social settings.  

(Wiemker, Elumir and Clare, 
2015) 

(Sharot, 2017). 

• Integrated sequence of tasks and instant task feedback. Players receive 
instant rewards for solving puzzles and feel that they make progress by 
continuously solving tasks, which gives them a sense of control. 

• Immediate rewards are vital in motivating change, since we are wired to 
value present rewards more than future rewards. 

• Progress monitoring: by highlighting the progress that individuals have 
made, they gain a sense of control 

(Bendor, 2018, p. 99) 
(Ouariachi and Elving, 2020) 

• Experiential proxy for sustainability, enabling experiential and immersive 
learning 

(Ouariachi and Elving, 2020) • Through the time limitation, players gain a sense of urgency 
 

So far, escape games for sustainable development only exist in small numbers (Ouariachi and Elving, 
2020). In addition to the 17 initiatives researched by Ouariachi & Elving (2020), several sustainability-
themed escape games have been built in student projects (Chang, 2019; Dutta, Hinkle and Aagaard, 2019; 
Möckel et al., 2019; Siliezar, 2019). An example of an environmental escape game is the “Green Escape” 
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by Harvard University, where players need to stop sea levels from rising and devastating Harvard’s 
campus (Siliezar, 2019). The puzzles in this room are embedded with sustainable lifestyle changes which 
can be made in a dorm-room set-up, for example on phantom energy use, fridge defrosting, waste 
management and recycling (Siliezar, 2019). The goal of this escape game is to communicate a sense of 
urgency to its users, in combination with the message that change is within people’s reach (Siliezar, 
2019). 

For this thesis, I chose to design an escape game around environmental sustainability, because very little 
supportive literature was found on Social or Economic Sustainability in a persuasive and/or game context. 
In the next chapter, I distil the findings from the literature review into a framework that guides the 
development and evaluation of this escape game. 
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3. Framework 
 

“Whatever work we do to engage people in making change can be 
deepened and expanded if it has play at its heart. We need to play 
at living in the kind of world we want to create.” 

― Rob Hopkins, From What Is To What If (2019, p. 32) 

“Of course it is happening inside your head, Harry, but why on 
earth should that mean that it is not real?” 

― Albus Dumbledore, Harry Potter and the Deathly Hallows 
(Rowling, 2013) 

The premise of this thesis is that an environmental escape game can be an effective tool to promote a more 
sustainable mindset. This assumption rests on a number of qualities of escape games: five “pillars” that 
together make up the experience of playing an environmental escape game and leverage the intended 
mindset shift. I have synthesized these five pillars from game research, environmental communication and 
psychology. 

In this chapter, I first place this thesis within the body of transformative research, because with the escape 
game I venture beyond traditional modes of research in order to achieve sustainable change. Afterwards, I 
explain each of the Five Pillars and how they can leverage a mental shift in players, drawing from insights 
from the literature review. Afterwards, I elaborate on how the combination of these Five Pillars may result 
in cognitive changes, specifically an increase in environmental attitude and efficacy. 

3.1. Research Approach 
One of the premises of this thesis is the need to radically transform society, and its norms, paradigms and 
institutions. Therefore, we also need new ways of thinking, and different approaches to practicing science 
(Fazey et al., 2018). In developing a sustainability intervention for this thesis, I recognize that my research 
is embedded within, and not separate from, the system that I seek to transform. This places the thesis 
within the body of second-order transformation experiments, where the action research resembles a 
“learning by doing” process (Fazey et al., 2018, p. 65). By taking a theoretical, practice-based and 
experimental approach to environmental escape games, I am “learning from the action as much as 
generating tangible and actionable outcomes” (Fazey et al., 2018, p. 65). For this type of explorative 
transformation research, Fazey et al (2018) recommend the use of participatory methods, to encourage 
system thinking, promote learning among actors and enhance the questioning of assumptions. Therefore, 
the escape game was designed with a participatory approach, responding to the needs of the community 
involved, and receiving feedback from the same community. More details on the escape game design 
process can be found in “B.1. Designing the Escape Game”. There is a need for exploratory research to 
gain experience with environmental escape games, because research into environmental escape games is 
currently not well established (Ouariachi and Elving, 2020). In order to ground this research field more 
firmly, I have created a framework that allows me to bridge the theory and practice. 

3.2. Five Pillars 
In the literature review, I identified a need within the escape game field for pedagogic rationales, 
frameworks to bridge the gap between escape game design and research, and evaluation tools that would 
allow for comparisons between escape games. Therefore I designed a framework around environmental 
escape games, called the Five Pillars, which serves three purposes within this thesis. Firstly, the Five 
Pillars are the pedagogic rationale behind environmental escape games, explaining why they would make 
for effective interventions, based on a condensed analysis of the literature. Secondly, the Five Pillars are 
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requirement specifications for the design of an environmental escape game, and instruct the design 
process. And thirdly, the Five Pillars can guide the evaluation of environmental escape games, both by 
assessing the quality of the escape game design and player experience, and by explaining possible 
outcomes of the intervention. 

The Five Pillars framework and the escape game “Unlock the Future” were designed simultaneously 
through an iterative process, where the literature review guided the framework, the framework helped 
improve the game, and the game development inspired the framework. The earliest version of the 
framework was created when I started to list reasons why environmental escape games hold such promise 
as a sustainability intervention, drawing from my own reasoning, discussions during the participatory 
design process and the literature review. Initially, I called these “social”, “experiential”, “direct reward”, 
“urgency” and “fun”. Each advantage of environmental escape games that was suggested by peers or the 
literature, fit into one of these five themes. 

Later, I found that Ouariachi & Elving (2020) had independently identified four positive attributes of 
escape rooms for climate change education: Experiential, Sense of Urgency, Critical Thinking and 
Problem Solving, and Teamwork. Because the problem-solving approach to solving puzzles is an 
important attribute for sustainability-themed escape games, but is (to me) intertwined to the reward system 
within an escape game, I decided to rename this attribute to “problem-rewarding”. Finally, I realized that 
each of these attributes was a hypothesized prerequisite for a successful environmental escape game 
intervention. Therefore I decided to call these five attributes the “Five Pillars”. See Fig. 7 for a 
visualisation of the Five Pillars. Below I elaborate on the importance of each of these Five Pillars, for an 
environmental escape game intervention that aims to promote a sustainable mindset, by drawing from 
game research, environmental communication and psychology.  

 

Fig. 7. The Five Pillars: aspects of escape game design that make this genre exceptionally suited for sustainability 
interventions. By author. 

The first pillar, Fun, speaks for itself. Both environmental communication and entertainment-education 
research has shown that enjoyment is vital for successful interventions. Stoknes stresses that sustainability 
communication needs to be enjoyable (2015, p. 117), and Moyer-Gusés model for behavioural change 
suggests that enjoyment reduces resistance (2008). 

 

Secondly, the Experiential context of escape games support their function as a sustainability intervention. 
Ouariachi & Elving (2020) write that escape games are immersive and “experiential at their core”, which 
allows them to be an experiential proxy (Bendor, 2018, p. 99). Experiential proxies can allow players to 
experience situations that could not otherwise be experienced, for example because they happen in remote 
places or take place in the past or the future. Stoknes (2014) emphasizes the importance of framing 



 
20 

 

sustainability within an empowering narrative, arguing that “Story” is an effective strategy for 
environmental communication. Some researchers go further, stating that just providing a story is not 
enough: players should also be able to experience this. Immersion (Wiemker, Elumir and Clare, 2015) and 
collective flow experience are important during escape games (Dilek and Kulakoglu Dilek, 2018). Serious 
games as an experiential proxy can minimize psychological distance, which can lead to more 
environmental behaviour (Fox et al., 2020). As previously stated, “immersion”, “flow” and 
“transportation” are all related concepts, which are central to this Experiential Pillar. According to 
Entertainment-Education, “transportation” into a story can reduce resistance to a message and increase the 
effectiveness of an intervention (Moyer-Gusé, 2008). Finally, Ouariachi & Elving (2020) highlight the 
potentials of escape game for experiential learning, which reduces the “barriers between the player and the 
experience”. One game feature that promotes narrative immersion is role-playing, where players become a 
game character (Bendor, 2018, p. 103). 

As the third Pillar, Urgent is the only attribute unique to escape games, since other games typically are not 
timed. According to Ouariachi & Elving (2020), the time pressure allows for players to feel the urgency to 
take action in real life, based on the understanding that we can still tackle sustainability challenges as long 
as we act now. This sense of urgency and risk motivates players to engage with the escape game’s content 
and complete the tasks (Ouariachi and Elving, 2020). 

The fourth Pillar of this framework is called Problem-Rewarding. This pillar is inspired by the attribute 
whether “Critical Thinking and Problem Solving” from Ouariachi & Elving (2020). In their paper, these 
researchers seem to be unclear on whether “Critical Thinking and Problem Solving” are one or two 
attributes, presenting contradicting categories within their paper. Since I consider these two concepts as 
too related to be separate pillars, I have chosen to combine them into the “Problem-Rewarding” Pillar. I 
have chosen this name since I believe a key aspect of this pillar is the integrated sequence of tasks in 
escape games, where successful problem-solving is followed by instant task feedback and “rewards” 
(Wiemker, Elumir and Clare, 2015). These immediate rewards are vital in motivating change & progress 
monitoring (Sharot, 2017), and correspond to “Signals” from Stoknes’ framework for successful 
environmental communication (2014). In addition, escape games usually involve very simple information, 
since players have a limited capacity for processing large quantities of information under time pressure 
and without clear guidance. This goes well with Stoknes’ recommendation to keep environmental 
communication Simple (2014). Ouariachi & Elving (2020) add that puzzle solving requires Critical 
Thinking, since players need to use different approaches to knowledge to advance in the escape game. 
This motivates players to think “creatively, differently and unconventionally” (Ouariachi and Elving, 
2020, p. 3).  

The fifth and final Pillar, the Social aspect of escape games contributes to an effective sustainability 
intervention. They are cooperative games, where players need to collaborate to win or lose as a team. 
Therefore, escape games are inherently Social & Supportive, two strategies to overcome environmental 
communication barriers (Stoknes, 2014). In addition, Ouariachi & Elving (2020) stress that this pillar 
(referred to as Teamwork) will prepare players for their future, where interdisciplinary collaboration and 
decision-making are central to sustainability efforts. In addition, social incentives in an escape game 
context are effective at promoting behavioural change, because humans are inherently social beings and 
have a desire to do what others are doing (Sharot, 2017). And finally, the Entertainment-Education model 
of Moyer-Gusé (2008) shows that parasocial interaction reduces mental resistance to an intervention’s 
underlying message, thereby increasing the impact of the intervention. 

Naturally, these pillars do not function in isolation: they also influence and interact with each other. For 
instance, a “flow experience” (Experiential Pillar) has been shown to be vital for an enjoyable gaming 
experience (Fun Pillar) (Novak, Hoffman and Yung, 2000). When players experience flow (Experiential 
Pillar) in a serious game, they use more deep problem-solving strategies (Problem-Rewarding Pillar) (Hou 
and Li, 2014). In addition, “social flow”, or the occurrence of the flow experience in a group (Experiential 
Pillar), has been shown to strengthen collaborative learning in game contexts (Social Pillar) (Ryu and 
Parsons, 2012). 

Before testing the impact of the escape game, I first needed to know if the Five Pillars had been 
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successfully integrated into the escape game. This guided the first research question of this thesis: 

Research Question 1: How does the “Unlock the Future” game perform  
on the Five Pillars of an Environmental Escape Game? 

Based on this framework, an escape game with the Five Pillars was expected to promote a sustainable 
mindset shift.  

3.3. Hypotheses 
Since this thesis focuses on an escape game as an intervention, it is important to specify what the aim of 
the intervention and the expected outcome is: whether it causes attitude change or behavioural change, and 
after how much time this effect is expected to emerge. Sustainability research identifies attitude and 
beliefs as a strong leverage point for systems change (Abson et al., 2017). Therefore I have chosen 
“environmental attitude” to be the first unit of analysis for measuring the impact of the escape game as a 
sustainability intervention. As the second unit of analysis I have chosen environmental efficacy, based on 
the game mechanics of escape games. Below I outline the hypotheses for these two outcomes. 

3.3.1. Environmental Attitude 
The first escape game outcome that I measure with the escape game is the change in environmental 
Attitude. environmental attitudes are both an important factor for changing intentions, norms and 
behaviours (Ajzen, 1991; Christensen and Knezek, 2015), and a strong leverage point for transformative 
change (Abson et al., 2017). I define “ environmental Attitude” as follows: beliefs and affect that combine 
to illustrate attitudes toward environmentally related activities or issues (Christensen and Knezek, 2015). 
When the Five Pillars are integrated into an escape game, I expect players to have an increased 
environmental attitude after winning the escape game. 

3.3.2. Environmental Efficacy 
Because the escape game features instant rewards for solving puzzles and continuous progress, I expect 
players to have an increased sense of (environmental) efficacy after winning the escape game. Efficacy 
can be defined as “an individual’s beliefs about their ability to perform behaviours that influence the 
important aspects of their lives in desired ways” (Bandura, 2010; Schutte and Bhullar, 2017). In other 
words, efficacy relates to the belief that desired outcomes can be influenced, which occurs both on an 
individual level as “self-efficacy”, and in a social context, as “collective efficacy”. 

Self-efficacy can be defined as “individuals’ beliefs about their ability to perform behaviours that 
influence the important aspects of their lives in desired ways ” (Bandura, 2010; Schutte and Bhullar, 2017, 
p. 322). Previous research has shown that an increased self-efficacy can lead to more (self-reported) 
sustainability-related behaviour (Schutte and Bhullar, 2017). Direct, successful experiences, like the 
puzzle solving in the escape game, are powerful tools to strengthen self-efficacy beliefs (Doherty and 
Webler, 2016). Although self-efficacy beliefs are essential for individuals’ actions to solve individual 
problems, some researchers also suggest that self-efficacy is less relevant concerning collective actions to 
solve global issues, such as the climate crisis (Chen, 2015).  

Collective efficacy, on the other hand, refers to how successful people believe that they can be by acting 
together, in organizing and executing the actions needed to achieve certain goals (Bandura, 2000; Lam, 
2006). According to Homburg and Stolberg (2006), it is not self-efficacy, but collective efficacy that 
determines environmental behaviour. People’s shared beliefs in their collective ability to produce desired 
outcomes is vital to addressing collective sustainability issues (Chen, 2015), and motivating individuals to 
engage in environmental action (Jugert et al., 2015). According to Ouariachi & Elving (2020), the 
collaborative nature of escape games can enhance collective efficacy. 

In this thesis, I study both self-efficacy and collective efficacy, from an environmental perspective. This 
concept, referred to as “environmental efficacy”, represents the belief that an individuals’ action or 
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collective action has an impact on the environment (Christensen and Knezek, 2015). The choice to 
measure environmental attitude, environmental self-efficacy and environmental collective efficacy then 
guided the second research question of this thesis: 

Research Question 2: How can an Environmental Escape Game  
 affect players’ environmental attitude and efficacy? 

Because the escape game features instant rewards for solving puzzles and continuous progress, I expect 
players to have an increased sense of environmental efficacy after playing the game. 
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4. Methods 
 

“Imagination is more important than knowledge. For knowledge 
is limited, whereas imagination embraces the entire world, 
stimulating progress, giving birth to evolution.” 

― Albert Einstein, originally published in 1931  
(Einstein and Shaw, 2012, p.97) 

 

“Large-scale problems do not require large-scale solutions; they 
require small-scale solutions within a large-scale framework” 

― David Fleming (2005, p. 39) 

 

In this chapter, I discuss the methods chosen to answer the central research purpose of this thesis: to 
investigate how an environmental escape game can influence players’ beliefs around environmental 
sustainability, through the Five Pillars. 

This Methodology chapter is divided into three parts. Firstly, I discuss how the thesis experiment was set 
up, and what the various steps were to collect data about the escape game, the Five Pillars and the game 
effects. Afterwards, I describe how I collected and analyzed the data, followed by the ethical 
considerations behind this research setup. 

4.1. Experimental Procedure 
The experimental procedure of this thesis consisted of a pre-survey, then the escape game, followed by the 
post-survey. Both research questions were investigated with a quantitative approach. This has proved to be 
a useful approach for investigating Game Experience (Phan, Keebler and Chaparro, 2016), environmental 
attitude and efficacy (Chen, 2015; Christensen and Knezek, 2015). 

When the escape game was designed, I hosted the game for three teams of players, and seven game hosts 
were recruited through convenience sampling. All hosts and players were recruited by asking friend 
groups and advertising the game through social networks during June - August 2020. Because of the 
explorative nature of this research, I decided that the speed and easy availability of convenience sampling 
would form a worthwhile trade-off against the lack of a representative sample and the resulting bias. 

Hosts downloaded the game on the website, https://sites.google.com/view/unlockthefuture, by entering 
their email address and receiving an email with a link to the Google Drive with all game files. These files 
included a 30-page PDF manual for how to host the game, and six printable documents, which together 
would form the puzzles and other materials for the escape game. The PDF manual contained instructions 
for the host, including detailed directions on how to place the materials in the room, how to randomly 
generate a group identifier, and the link to share the pre-survey with the players. The game was played by 
three to five players, excluding the host. 

The host then arranged the living space into the escape game along strict instructions to avoid bias: I 
standardized the transformation of the room as much as possible. When the host was ready with preparing 
the escape game, the experimental procedure began (see Fig. 8). 
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Fig. 8. Flowchart of the experimental procedure for participants (both players and hosts). 

Before they started playing, the host and every player were asked to fill out a consent form that informed 
them of their rights (See “Appendix C: Consent Forms”), as well as a pre-survey with questions on 
demographic statistics and control variables, asking for their unique group identifier and email address 
(serving as the individual identifier) as well as questions to measure their environmental attitude and 
efficacy (See 4.2.2. Environmental attitude and Efficacy). The group identifier allowed me to connect 
individual responses on the surveys to the success/failure result of this team. 

Afterwards, the host staged the game, with a length of a maximum of 90-110 minutes. During the escape 
game, players witness a catastrophic future, and travel back to the year 2020 to stop climate change. In 
order to succeed, they need to solve a series of puzzles and tasks, divided into four distinct themes: the 
underlying problems, carbon removal solutions, individual actions and system change. For a more 
elaborate game description, see “B.2. The Final Prototype: “Unlock the Future” ”. Following the game, 
the host and participants were asked to have a group debrief session, according to a debrief guide that the 
host printed. Finally, the host and participants filled out the post-survey, featuring questions to measure 
the game experience, as well as the same environmental questions from the pre-survey, to allow for 
comparison. 

4.2. Data Collection and Analysis 

This thesis’ research purpose is divided into two research questions: one focusing on the Five Pillars, and 
the second investigating the cognitive effects of the escape game. The following section describes how I 
gathered and analysed the data necessary to answer these two research questions. In the pre-survey, I 
collected general statistics on participants’ age, gender, country of origin and residence, level of 
education, and previous experience with escape games. The latter variable was added since prior 
experience with playing escape rooms likely influences participants’ perception of the game, especially 
regarding the difficulty level of the puzzles. The surveys were created with the online software called 
“Qualtrics”, and the data was subsequently analysed with the statistics software SPSS. 

4.2.1. Game Evaluation 
The first research question of this thesis explores more broadly the game experience, and specifically if 
the Five Pillars had been successfully integrated into the escape game. 

Research Question 1: 

How does the “Unlock the Future” game perform  
on the Five Pillars of an environmental escape game? 

Because this specific escape game design has not been tested or played before, it is important to 
understand how players experience the game. In addition, scholars recommend that developers of serious 
games create an evaluation plan with evaluation criteria, in order to assess the game (Malliarakis et al., 
2015). Besides, in order to confirm or reject the assumptions based on the Five Pillars framework, it is 
essential to know whether these pillars were successfully integrated into the escape game. 

Originally, I intended to investigate this research question with a mixed methods approach, by combining 
a quantitative survey with a qualitative analysis of the debrief discussions. Due to time constraints and the 
Covid-19 pandemic I have chosen to analyse only the survey, and leave out the qualitative analysis. 
Nevertheless, each team was still asked to record and share their debrief discussion, so this data is 
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Escape 
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available for future studies. 

Post-game quantitative testing is recommended by the Games User Research literature, as an “Initial 
Experience Playtest”, because it gives a quantified insight into player’s attitudes about the game user 
experience (Drachen, Mirza-Babaei and Nacke, 2018, p. 103). Although usability testing is an important 
aspect of serious game development, it is often overlooked (Olsen, Procci and Bowers, 2011). Although 
many studies have developed various evaluation tools for reviewing serious games (Calderón and Ruiz, 
2015), to my knowledge no one has developed an evaluation tool for serious escape games. 

Therefore I decided to use the GUESS scale from Phan, Keebler and Chaparoo (2016), which is compiled 
and validated from over 40 cognitive and game-related questionnaires. This scale was also used before to 
evaluate a mixed media escape game (Warmelink et al., 2017), proving its useful application for escape 
games, in addition to video games. The GUESS scale features nine subscales: Usability/Playability; 
Narratives; Play Engrossment; Enjoyment; Creative Freedom; Audio Aesthetics; Personal Gratification; 
Social Connectivity and Visual Aesthetics. The exact definitions of these subscales can be found in 
“Appendix G: Game Evaluation Scales”. The original GUESS scale features 55 items, of which I selected 
16 items. For each of the Five Pillars, I selected one or two questions that matched the pillar’s definition. 
The Social pillar was matched to the subscale “Social Connectivity”, the Problem-Rewarding pillar and 
Urgent pillars were matched respectively to question 1 and 2 of “Personal Gratification”, the Fun pillar 
was represented by “Enjoyment”, and the Experiential pillar was measured with the subscales “Play 
Engrossment” and “Narratives”. 

For the four GUESS subscales that were not directly linked to the Five Pillars, I chose to include one or 
two items per subscale: to keep only those items that were relevant to the escape game context, and to 
minimize survey fatigue for participants. Some of these GUESS subscales that were not directly 
connected to the Five Pillars, such as audio aesthetics, still are relevant to the framework, since sound is 
very effective at promoting immersion (Costabile and Terman, 2013). 

However, since this scale was not originally designed for serious games like this escape game, I felt it was 
lacking in two aspects which I wanted to include in the game survey. Firstly, I wanted to know whether 
the game’s difficulty level and length were appropriate for the target audience, and I also wondered if 
participants felt like they learned anything from the game. Therefore I decided to include one additional 
scale to test for knowledge improvement, adapted from a similar study by Harms (2020) and two 
questions referring to the difficulty and length of the game. These can be found in the “Appendix G: 
Game Evaluation Scales”. 

Only after playing the escape game did participants receive the survey on the Game User Experience, 
consisting of the questions mentioned above. After collecting this quantitative survey data on the game 
user experience, I analysed it with quantitative statistics. Mean scores were computed for each item and 
subscale and average scores for each subscale were added together in order to obtain a composite score of 
game satisfaction (Phan, Keebler and Chaparro, 2016). See for the results: “5.2. Game Evaluation”. 

4.2.2. Environmental attitude and Efficacy 
The second research question of this thesis focuses on the cognitive effects of the escape game user 
experience:  

Research Question 2 

How can an Environmental Escape Game affect players’ environmental attitude and efficacy? 

The overarching purpose of this Escape Game is to promote a sustainable mindset in players. Therefore, 
this question investigates if there are any short-term differences in environmental attitude and efficacy, 
when comparing data from before and after the game experience. I have chosen a setup with one 
experimental group, with a Repeated Measures design. 

The quantitative data for this question was obtained with a pre-survey and post-survey, which both 
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featured the same scales (questionnaires) for measuring environmental attitude, self-efficacy and 
collective efficacy. Comparing quantitative pre- and post-responses is a reliable method to measure 
whether the intervention had any effect on environmental attitude and efficacy (Banfield and Wilkerson, 
2014; Christensen and Knezek, 2015). When compared to asking directly in an interview setting, surveys 
have the advantage of reducing social desirability bias. This bias refers to the tendency of participants to 
give socially desirable responses instead of choosing responses which reflect their true feelings (Grimm, 
2010). 

To measure environmental attitude, self-efficacy and collective efficacy, previous researchers have 
developed reliable scales with items that measure these concepts. For this thesis, I used the Climate 
Change Attitude Survey to evaluate participants’ environmental attitude. This scale was designed to 
measure students’ beliefs toward the environment with a focus on climate change. With only eight items, 
the Climate Change Attitude Survey is concise and has high internal validity (Christensen and Knezek, 
2015). In comparison, other scales that measure environmental attitude, such as the 24-item environmental 
Attitudes Inventory (Milfont and Duckitt, 2010) are lengthy and measure concepts which are not covered 
in the escape game, such as political support and activism. Since the escape game focuses mostly on 
climate change, I expected the “climate change attitude’ to be a relevant proxy “environmental attitude”. 

In addition to the Climate Change Attitude Scale, I used two scales to assess environmental efficacy: one 
for self-efficacy by Christensen and Knezek (2015), and one for collective efficacy by Chen (2015). The 
first 6-item scale for environmental self-efficacy has proven internal validity and has shown to be suitable 
for assessing pre- to post intervention attitude changes (Christensen and Knezek, 2015). The second 
efficacy scale used for this thesis measures collective efficacy with three questions, but was not validated 
(to the best of my knowledge) (Chen, 2015). 

Although several other scholars have developed scales for environmental self-efficacy and collective 
efficacy, many of these scales relate only to specific environmental problems, such as climate change 
(Kellstedt, Zahran and Vedlitz, 2008; Huang, 2016) or water-related issues (Lam, 2006; Lauren et al., 
2016), which were found to be too limited to answer the second research question for this thesis. Other 
scales relate to concepts similar to efficacy, such as “locus of control” (Champeau, 1997) or 
“environmental responsibility” (Kaiser et al., 1999; Powell et al., 2011). Since efficacy was chosen as the 
relevant unit of analysis (See “3.3.2. Environmental Efficacy”), these scales were not considered for this 
research. Although the collective efficacy scale from Chen (2015) was not validated, no other suitable 
validated scales for collective efficacy were found, so I decided to continue with this scale. 

The original scales for environmental attitude and efficacy vary in the range of points participants can 
choose, from 5-point scales to 7-point scales. In order to maintain internal consistency, I have chosen to 
use 7-point Likert scales for all questions. This allowed me to identify even smaller changes than a 5-point 
scale. After playing the escape game, the pre- and post-survey results for the scales on environmental 
attitude and efficacy were statistically analysed, which allowed me to confirm or reject the null hypothesis 
for the second research question: 

Null hypothesis 
There is no difference between mean pre- and post-scores on self-efficacy,  

collective efficacy and environmental attitude after playing the escape game. 

 

Alternative hypothesis 
There is an increase from mean pre-scores to post-scores on self-efficacy,  

collective efficacy and environmental attitude after playing the Escape Game. 

To answer the second research question, I computed three Paired Samples t-tests, to see if the escape room 
had any effect on players’ environmental attitude, self-efficacy and collective efficacy. This sample only 
included players who had succeeded at winning the game, since the Five Pillars are likely most effective 
in a successful context. The independent variable was the condition of before or after the escape game 
experience. The dependent variables are the mean scores for environmental attitude, self-efficacy and 
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collective efficacy.  

4.3. Ethical Considerations 
Any experiment which involves participants faces ethical issues regarding their data protection. All 
participants agreed to have their data collected and stored by digitally signing a consent form (See 
“Appendix C: Consent Forms”). In this consent form, I informed participants of the research setup, data 
management policies, the possibility to withdraw from participation and any risks associated. 

I initially collected the email addresses of the participants, to be able to remind them to fill out the post-
survey and match pre- and post-survey responses. I deleted all email addresses and replaced them with a 
participant code that cannot be linked back to the participant’s identity after I have handed in this thesis. 
In addition, participants may have experienced some tension and psychological discomfort during the 
game, of which they were informed beforehand through the consent form. 
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 5. Results 
 

“The inability to imagine a world in which things are different is 
evidence only of a poor imagination, not of the impossibility of 
change.” 

 ― Rutger Bergman, Utopia for Realists (2017) 

 

“Stories are powerful things: they create our reality as much as they 
explain it. The futures we envision, be they positive or futures of 
collapse, make us much more likely to respond to events in the world 
in a way that helps create that future.” 

 ― Alex Evans, The Myth Gap (2017) 

 

After designing and running the escape game, the quantitative data collected through the surveys was 
analysed with statistics. Average scores were computed for each of the Five Pillars, and scores for 
environmental attitude and efficacy were compared from before and after the escape game, in order to 
answer the research questions of this thesis. The results are outlined below, and interpreted and further 
discussed in the Discussion section. 

5.1 Descriptive Data 
In general, the escape game intervention worked as hoped for. Of the nine teams that played the game, six 
teams succeeded in under 90 minutes (the official time limit), 1 team succeeded with the extra 20 minutes, 
1 team succeeded after 120 minutes, and 1 team stopped playing after 90 minutes. Two teams played the 
game with two game hosts, and the other games had 1 game host. On average, teams consisted of four 
players. In total, 33 players and nine hosts completed both the pre-survey and post-survey. Of these 41 
total participants, 45% were female, and 69% were aged between 20 and 30 years old. 33% came from 
Sweden and 24% came from the Netherlands. 93% had finished a university degree, and 42% of players 
had played an escape game before. More descriptive data can be found in the “Appendix I: Supplemental 
Results”. 

5.2. Game Evaluation 
According to this thesis’ framework, the experience of a sustainability escape game rests on five key 
pillars. To assess to which degree the escape game featured these five pillars, players evaluated the escape 
game in the Post-Survey. Since hosts did not play the game, they did not answer this part of the survey. 

Research Question 1: How does the “Unlock the Future” game perform  
on the Five Pillars of an environmental escape game? 

To answer the first research question, I first looked at how players had evaluated the game on the Game 
Experience Scale, especially the questions that related to the Five Pillars. See Fig. 9. An overview of 
mean scores for all nine subscales of the Game Experience scale can be found in the “Appendix I: 
Supplemental Results”. 
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Fig. 9. On a 7-point Likert Scale, mean (average) scores were computed for each of the Five Pillars. The mean 
score was also computed for the Total Game Experience, which is the average of all subscales. The Likert scale 
ranged from “Strongly Disagree” (=1) to “Strongly Agree” (=7), with a 4 representing “Neither Agree nor 
Disagree”. For an overview of the specific subscales and questions for each pillar, see Appendix G: Game 
Evaluation Scales. 

5.3. Environmental Attitude and Efficacy 
After analysing the various aspects of the escape game experience, the next step was to see whether the 
escape game experience had a significant effect on players’ mindsets. More specifically, I chose to 
measure players’ environmental attitude, self-efficacy and collective efficacy, before and after the game.  

Research Question 2: How can an Environmental Escape Game 
 affect players’ environmental attitude and efficacy? 

My hypothesis here was that players have an increased environmental attitude and efficacy after playing 
the escape game.  

5.3.1. Pre-Processing the Data 
By measuring if there was a difference between pre-scores and post-scores, I can say if the escape game 
had indeed a significant effect on players’ attitude and efficacy and answer the second research question. 
For this reason, I used only the data from participants who had completed both surveys. In addition, I 
removed three participants who scored too similarly on inverted and non-inverted questions, since they 
did not read carefully enough and therefore their data cannot be relied on. 

The total dataset contained both hosts and players, as well as both teams who succeeded and those who 
failed at the escape game. The expected outcome of the escape game, the increased environmental attitude 
and efficacy, was expected when the Five Pillars of Sustainability escape games were successfully 
integrated into the game. This effect was mostly expected to occur for players, and not hosts, since players 
actually participate in the story and have agency to solve the puzzles. Therefore, before I performed the 
main analysis, I first researched whether there was a difference between hosts and players. To do this, I 
computed a variable that represented the difference between post and pre-values for each participant, by 
computing the post-value of attitude/self-efficacy/collective efficacy minus the pre-value of attitude/self-
efficacy/collective efficacy. If this variable was 0, there was no difference and the game had no effect; if it 
was positive, the game increased the players’ attitude/self-efficacy/collective efficacy, and if it is negative, 
the players’ attitude/self-efficacy/collective efficacy decreased after the game. 
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Afterwards, I compared these difference variables for hosts and players. On average, players’ 
environmental attitude and efficacy increased much more than for hosts, whose attitude and efficacy on 
average decreased after the game. In addition, I expected the escape game to be most effective as an 
intervention when teams succeeded at the game. And indeed, the players that had failed reported 
afterwards that they felt disempowered. One player wrote in the Post-survey feedback, “I would like to 
have a little bit more time, [...] so that you leave the game with a feeling that "we have to act! I can do 
something! Let's change our behaviour in a sustainable way!" Instead of "we failed, it's to late, we're all 
gonna die in 50 years anyway.” 

Therefore, similarly to comparing the differences between hosts and players, I also compared differences 
between participants who had failed and participants who had succeeded at the escape game. Again, 
players who had failed at the game scored much lower on the difference scores than players who had 
succeeded. These differences between hosts and players, and between teams that failed and succeeded, 
were not significant, possibly due to the small sample sizes of hosts and failed participants. Nevertheless, 
the graphs did show that the hosts and the failed players had not received the intended experience from the 
escape game. Therefore, I removed the hosts and failed players for the main analysis. 

5.3.2. Main Analysis 
For the main analysis, I investigated whether the escape game intervention had a significant effect on the 
three dependent variables: player’s environmental attitude, self-efficacy and collective efficacy. For this I 
compared the mean (average) scores of attitude and efficacy, before and after the game, to see if there was 
a significant difference between these two means in the sample of players. One test that is commonly used 
to compare two means in a sample, where each participant was observed twice, is the “paired-samples t-
test”. To meet the assumptions for this test, three outliers were removed and a test of skewness was 
conducted.  

Three paired-samples t-tests were conducted to compare pre- and post-means for environmental attitude, 
self-efficacy and collective efficacy. On average, participants showed a higher environmental attitude after 
the escape game (M=6.54, SE = 0.48) than before the escape game (M=6.42, SE = 0.60). This difference 
was not significant, t(22) = -1.49, p = 0.755. In addition, participants’ environmental self-efficacy was 
higher after the escape game (M=6.03, SE = 0.63) than before the escape game (M=5.76, SE = 0.59). This 
difference was significant, t(22) = -2.39, p = 0.013. Cohen’s d is 0.44, indicating a medium effect size. 
And finally, participants had a higher environmental attitude after the escape game (M=5.48, SE = 1.00) 
than before the escape game (M=5.10, SE = 0.73). This difference was significant, t(22) = -2.56, p = 
0.009. Cohen’s d is 0.43, indicating a medium effect size. See Fig. 10. 

 

Fig. 10. Mean Likert values for environmental Attitude, Self-Effiacy and Collective Effiacy, as compared between 
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the Pre-Survey and Post-Survey, on a 7-point Likert Scale. All mean values increased after the escape game, and 
these differences were significant for environmental self-efficacy and collective efficacy. 

A list of additional analyses with other variables can be found in “Appendix I: Supplemental Results”. 
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 6. Discussion 
 

“Everything great that ever happened in this world happened first in 
somebody's imagination.” 

– Astrid Lindgren (1958) 

"I try to not use language of solutions and problems and fixing things, 
because climate change is not a mechanical problem. Instead we need 
to get better at finding the mess and living better within it.” 

 – Jonathan Rowson (2019) 

 

The aim of this thesis is to explore how an environmental escape game influences players’ beliefs around 
sustainability. For this purpose, an escape game was designed and tested by participants, whose 
experience was then analysed through two research focuses. Firstly, players’ game experience was 
measured; secondly, the impact of the escape game on environmental attitude and efficacy was tested. 

This thesis is an ‘explorative study’ in every meaning of the word: it is not only the first published 
research text on an environmental escape game, but also discusses the first DIY serious escape game that 
is available online for free, as well as the first escape game designed through a participatory approach 
based on Design Thinking methods (to the best of our knowledge). Thanks to the possibility to explore 
unmapped research territory, many interesting initial observations were made during the course of the 
research project. This chapter addresses the conclusions that can be drawn from the results, 
recommendations and avenues for future research. 

Firstly, I interpret the results and draw conclusions, in order to answer this thesis’ research questions. 
Next, I acknowledge the various limitations of this thesis, relate my conclusions to relevant literature and 
explore the implications of this knowledge. Finally, this chapter finishes with future directions for further 
research. 

6.1. Interpretation of Results 
In order to be able to research an environmental escape game, I designed the game “Unlock the Future”, 
based on the Five Pillars. Although many interesting reflections arose during the design process, it goes 
beyond this thesis to also discuss the game design. Therefore I only mention general reflections on the 
game’s performance here, that are directly relevant to this thesis’ central aim. If you are interested in the 
game design process, a summary of my reflections can be found in the Appendix: B.3. Discussion of 
Design Process”. 

Of the eight teams that played “Unlock the Future”, five teams succeeded within 75-90 minutes, two 
teams succeeded within 90-110 minutes, and one team failed after 90 minutes. In the game, players were 
informed that they only have 90 minutes to complete the game, but do get the option to get an additional 
20 minutes of playing time, if they wish. 90 minutes is a relatively long time for an escape game: most 
games have 60 minutes as a time limit (Nicholson, 2015b). From the fact that only a narrow majority of 
teams succeeded within the original 90-minute time limit, I can conclude that this game prototype featured 
too much content for this time frame. 

In order to gather data for the research questions, about the player’s Game Experience and environmental 
attitude and efficacy, all players filled out a Pre-Survey and Post-Survey. The results of these surveys are 
discussed below. 
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6.1.1. Evaluation of Game Experience 
The first research question of this thesis investigates the player’s evaluation of the escape game Unlock 
the Future, with a focus on the integration of the Five Pillars:  

Research Question 1: How does the “Unlock the Future” game perform  
on the Five Pillars of an environmental escape game? 

To answer this research question, a set of questions from the existing “Game User Experience Scale” 
(Phan, Keebler and Chaparro, 2016) was included on the Post-Survey, so that players could assess the 
experience directly after playing the game. From the whole Game Experience scale, most relevant to this 
thesis are the questions that directly related to the Five Pillars of an environmental escape game: Fun, 
Experiential, Urgent, Problem-Rewarding and Social. On average, the Five Pillars scored a 5.7 out of 7, 
which corresponds to satisfactory integration of the Five Pillars into the “Unlock the Future” game. Only 
one of the Five Pillars scored relatively low: Urgent received a 5.0 on average. This corresponds to the 
statement “I was in suspense about whether we would succeed in the game”. Perhaps players felt little 
suspense and urgency during the game, possibly due to the non-fictional surroundings of a play-at-home 
game or the long duration of the game (90 minutes). Overall, these results confirm that the Five Pillars 
framework were successfully integrated into Unlock the Future during the design process. 

The total Game User Experience Scale consists of nine subscales, which each assess one part of the game 
experience. The combined average of all nine subscales was a 5.6 on a Likert scale of 1-7, where a “1” 
represented “Strongly Disagree”, a “7” represented “Strongly Agree”, and a 4 represented “Neither Agree 
nor Disagree”. From this 5.6 rating, I can conclude that players were generally positive about the game 
and its features. This is a logical result, because all essential aspects of escape games were integrated into 
the design of Unlock the Future, and the game was optimized through several rounds of playtesting. 

The subscale with the lowest score on the Game Experience scale was “Usability/Playability”, with a 
mean score of 5.3. This element was represented by two statements: “I felt very confident while playing 
the game” and “I feel the game provided me with the necessary information to accomplish goals and tasks 
within the game”. One would expect escape games to score lower on this part of the Game Experience 
scale, since escape games inherently do not supply players with all information to accomplish tasks, but 
rather present fragmented puzzle pieces that players need to put together. On the other end, “Enjoyment” 
scored the highest of all Game Experience elements, with a mean score of 6.0. Since people generally 
enjoy playing games and solving puzzles, this also is no surprising result. 

These results on the Game User Experience scale cannot be compared to any other escape game, because 
no other escape game has used this survey before. However, the scale was tested on video games by the 
original authors (Phan, Keebler and Chaparro, 2016), which on average scored higher than the escape 
game Unlock the Future, on most items, except for “Play Engrossment” and “Social Connectivity”. This is 
logical, since a cooperative, physical escape game inherently features higher immersion and social 
interaction than videogames. That the videogames on average scored higher than Unlock the Future on 
most other items, can be due to the stark difference in game budget and development time. 

In addition to the Game Experience, I also investigated how much players felt they had learned from the 
game. This received a relatively low average score of 4.0, on a scale from 1-7. One possible explanation 
for this is that many players were already engaged in sustainability: several players reported during 
playtesting that they already knew much about sustainability, and that the game did not teach them much 
new. In addition, during the game design phase, I purposefully chose to integrate only basic sustainability 
information, because the main purpose of Unlock the Future is to activate people, not to educate them. 
Interestingly, many players did express during the playtesting phase that they expected to learn something 
from the game, even though Unlock the Future was not advertised as an educational game. 

Furthermore, the mean scores for Difficulty (4.0) and Length (4.3) indicated that most players found the 
escape game had a suitable difficulty level, as well as an appropriate length. This is a valuable insight: 
unlike most escape games, which usually have a time limit of 60 minutes, Unlock the Future has a time 
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limit of 90 minutes. Apparently, players are sufficiently entertained and focused to enjoy an escape game 
with a 90 minute limit. 

6.1.2. Environmental Attitude and Efficacy 
The second research question of this thesis investigates the impact of the escape game Unlock the Future 
on players attitudes and efficacy:  

Research Question 2: How does the escape game experience  
 affect players’ environmental attitude and efficacy? 

To answer this question, players filled out a Pre-Survey before playing the escape game, and a Post-
Survey. Three scales were featured identically on both surveys: a scale for measuring environmental 
attitude, a scale to assess environmental self-efficacy, and a scale to measure environmental collective 
efficacy. This allowed me to compare responses before and after the game, to see if playing Unlock the 
Future had any direct effects on players. 

According to this thesis’ framework, the integration of the Five Pillars of an environmental escape game 
results in increased environmental attitude and efficacy after the game. This hypothesis was partially 
confirmed by the data: a significant increase was observed for environmental attitude and collective 
efficacy. This would suggest that an environmental escape game can influence players’ environmental 
beliefs and attitudes and their sense of collective efficacy, their belief in our future success tackle 
environmental issues. 

The increase in environmental self-efficacy and collective efficacy can be explained by a successful 
integration of the Five Pillars, which integrate a large body of research on attitude and behavioural change 
interventions. The pillar that targets efficacy most directly is Problem-Rewarding, which was present in 
the game Unlock the Future (See: 6.1.1. Evaluation of Game Experience). In addition, the increase in 
collective efficacy likely was thanks to the Social pillar, which was a strong feature of the game according 
to players. Escape games inherently create a strong social environment with a sense of accomplishment 
after solving each small task (Wiemker, Elumir and Clare, 2015; Sharot, 2017), which likely increase 
players’ efficacy. Players’ environmental attitudes also increased after playing the escape game, though 
this difference was smaller and not significant. This could be due to the very high environmental attitudes 
that players had before the game: on a scale from 1 to 7, players had an average environmental attitude of 
6.4. As a result, there was not much room for their environmental attitudes to increase beyond their 
original level. 

Besides the results from the main analysis where I compared environmental attitude and efficacy, some 
relevant observations can be made about the sample and within-sample differences. The mean scores for 
environmental attitude and self-efficacy on this thesis’ pre-survey were much higher than those in the 
original studies (Christensen and Knezek, 2015), while the mean score for collective efficacy was roughly 
the same (Chen, 2015). This difference could be explained by the fact that the escape game was played by 
a different sample than the original study; many participants in this thesis were already very engaged in 
sustainability before playing the escape game. In contrast, the study by Christen & Knezek (2015) 
gathered data from 1576 middle school students from across the United States. 

Furthermore, the pre-processing revealed a difference between hosts and teams that failed at the escape 
game when compared to players that succeeded at the game. Hosts and failed teams did not show the same 
increase in environmental attitude and efficacy as the latter group, although this difference was not 
significant due to the small sample size. The hosts likely did not increase their environmental attitude and 
efficacy because they did not actually undergo the full experience of Unlock the Future and therefore were 
not targeted by the Five Pillars. On the other hand, the failed teams did undergo the majority of the 
intended experience with the Five Pillars, although the lack of a final success likely impacted the 
Problem-Rewarding pillar. Nevertheless, the feedback from these failed players indicates that they felt 
disappointed and disempowered afterwards because they failed to “save the world” and thereby doomed 
it. Likely, these emotions had a stronger effect on players’ attitude and efficacy than the Five Pillars. 
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6.2. Limitations 
This thesis has several limitations, relating to the game design, the chosen methodology and the obtained 
sample. 

6.2.1. Escape Game 
Before going into the limitations of the research setup, the escape game as a sustainability intervention has 
some conceptual limitations. Firstly, I encountered a trade-off between the need to convey the reality and 
complexity of sustainability issues, but at the same time also give players a sense of agency, to tell players 
that they do not need expert knowledge to contribute to sustainability. In addition, escape games 
inherently favour one-dimensional outcomes, which can be either “false” or “correct”. Each puzzle has 
only one correct answer, and it is nearly impossible to effectively include a multitude of possible solutions 
inside an escape game. However, this poorly reflects reality: in practice, there is no “best solution” to 
sustainability issues (Despeisse, 2018). Furthermore, for the purpose of the game and conveying an 
urgency and tension, this storyline presented a binary utopia/dystopia vision of the future, even though the 
perceived probable future has many more dimensions (Candy, 2010, p.23-24).  

Furthermore, an inherent limitation of escape games as interventions is that they involve the possibility of 
failure if players do not solve all puzzles within the time required. Indeed, the results show that the 
cognitive outcome for the players was influenced by whether they succeed in or failed at the game. 
However, some literature suggests that failure in educational escape games is a learning opportunity in 
itself: “Games can teach students that failure is a normal and often vital part of the learning process 
(O’Brien and Pitera, 2019). 

Another limitation of escape games is that the game experience is much influenced by whether or not 
players have prior knowledge about the game Unlock the Future. Although I explicitly asked participants 
to not tell anyone about the details of the game afterwards, there is still a risk that some participants have 
heard the solution to some of the tasks or puzzles when they started the game. Finally, this thesis argues 
that as a society, we need to shift our focus from incremental change and reformative to transformative 
change (Fazey et al., 2018). My aim with the escape game was to provoke the questions associated with 
transformative change: focusing on sense-making, purpose and imagination. However, the actual game 
that was designed, Unlock the Future, invites more questions of a reformative nature: what are the rewards 
of this puzzle, who should work on what, how can I adjust to climate change. 

Next, the implementation of the escape game could pose issues to the validity of this thesis. Since the 
escape game was implemented in people’s homes, by the occupant themselves, the exact setup differed for 
every group. I attempted to minimize this confounder by giving the host clear instructions on how to 
implement the game, but a certain degree of bias is inevitable. In addition, there was considerable 
variation in how well the players knew each other. As a result, different teams likely collaborated 
differently, which may have impacted their in-game experience and any behavioural effects. For this 
reason, the pre-survey includes a question on how well participants know the other players in the team. On 
top of that, I have chosen to not record any of the game sessions, so I could not study the live interaction 
of players with the game. It would have been valuable to record and analyze the participants playing the 
escape game, but the amount of material to be analysed (up to two hours per team) would have required a 
significant amount of time and went beyond the scope of this master’s thesis. 

In addition, the game prototype required a significant time investment for the host. I chose to design a type 
of DIY escape game that requires a host, who needs to print ~35 pages of materials on paper and spend 2< 
hours to prepare the game. Then, the host would not be allowed to actually play the escape game 
themselves, since they know too much about the setup, and instead have to watch the players during 1,5 
hours trying solve the puzzles. This likely narrowed down the sample to only hosts that have access to a 
printer and relatively much spare time, and probably favoured teams that were already interested in 
sustainability: for anyone else this was likely too much of a time investment.  

Finally, it seems that differences among players (e.g. experience with escape games and sustainability 
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knowledge) had a major impact on their learning and their impression of the game. Indeed, previous 
literature recommends that “Games for change” like Unlock the Future should be tailored to the users 
appropriately (Orji, Mandryk and Vassileva, 2017), taking into consideration items like personality and 
sustainability knowledge. 

6.2.2. Methodology and Sample 
The methods chosen to collect data also have inherent weaknesses.Firstly, although this thesis measures 
participants’ collective efficacy, this concept is not well understood, and the scale I used by Chen (2015) 
was not validated. collective efficacy happens on many different scales, and the scale on which collective 
efficacy is measured impacts the measured outcome (Jugert et al., 2015). As a result, the results for 
collective efficacy have limited external validity. In addition, the questions on the Game User Experience 
survey were not designed to measure the Five Pillars of an environmental escape game. I matched the Five 
Pillars as well as I could to questions and subscales of the game User Experience survey, but there were 
likely some questions that did not entirely overlap with the intended Game Pillar. 

Furthermore, because the post-survey takes place only hours after the pre-survey, participants may attempt 
to be consistent and supply the same answers on the post-survey as they gave on the pre-survey. As a 
result, their answers would not reflect their current beliefs, but rather what they remembered answering on 
the Pre-Survey. I minimized this consistency desire by placing the post-game debrief between the two 
surveys, and by explicitly asking participants to report how they feel after playing the escape game. 

Next, the group discussions during the post-game debrief likely influenced participants’ answers and 
thoughts, which may have resulted in more uniform and biased results on the Post-Survey due to social 
desirability and peer pressure (Drachen, Mirza-Babaei and Nacke, 2018, p. 103). Another factor that could 
have influenced the results from the Post-Survey is the “boredom effect”. According to this phenomenon, 
participants may answer differently on the second survey because they are bored or tired from having 
participated in the Pre-Survey and intervention (Field, 2013, p. 60). 

Additionally, I chose to use a shorter, adapted version of the Game User Experience scale, in order to 
minimize participant fatigue and survey dropouts. On top of that, the Game User Experience survey was 
originally designed for videogames, and some constructs may be less useful for evaluating escape games. 
These adaptations may have decreased the quality and validity of the Game User Experience survey 
results. Furthermore, the scope of this thesis did not allow for player interviews after the game, so I did 
not have any opportunities to ask follow-up questions based on the survey results, which may limit my 
understanding of the escape game experience. 

In addition, much of the outreach to gather participants was among circles with sustainability-minded 
people. This led to a majority of the players of Unlock the Future already having a relatively high 
environmental attitudes and efficacy beliefs before starting the game, meaning that there was not much 
space for them to increase their environmental attitude and efficacy. Another limitation of the sample is its 
small size: after removing hosts and players that failed, I conducted the main analysis on 19 participants, a 
very small sample size for reliably detecting the impact of an intervention. Next, because I only measure a 
short term effect on environmental attitude and efficacy, these effects may not be strong enough to impact 
environmental beliefs in the long run. Research also shows that many people express environmental 
attitudes, but such attitudes do not always necessarily translate into environmentally responsible 
behaviours (Chang, 2019). However, this thesis assumes that many small nudges are needed for cognitive 
change to occur in an individual, and I am interested in whether an environmental escape game could be 
such a nudge. In addition, based on previous research on knowledge retention after escape games 
(Hermanns et al., 2017), I expect a long term effect after the game. 

Finally, Whitton (2018) observed a tendency within game research that studies tend to be carried out by 
researchers who themselves enjoy games. This could result in biased assumptions, and possibly even 
involve a “lack of appreciation of any negative unintended consequences” of the game approach (Whitton, 
2018). Since I chose to research escape games out of an affinity with games, this concern may also be 
valid for this thesis. Especially the assumption that games can catalyse transformative change, does not 
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take into account who currently has the agency to contribute to change. Playing games is a privileged 
practice, “for those with the time, inclination, appreciation, confidence, social capital and ability to 
engage.” (Whitton, 2018). Any approach to serious game development that aims to steer humanity into the 
safe and just space, should consider how to empower not only those who already have agency to 
contribute to change, but also those who are currently disempowered to participate in change processes.  

6.3. Implications and Contributions 
In this thesis, I argue that the Five Pillars can together guide the design of an environmental escape game 
to be an effective intervention tool for promoting sustainable mindsets. 

6.3.1. Serious (Escape) Games 
In the Introduction and Literature Review of this thesis, I identified the problem that we currently do not 
understand how an environmental escape game should be designed to promote sustainable mindsets. This 
thesis aims to shed light on environmental escape games, from a theoretical, practice-based and 
experimental perspective. 

With regards to the design process, the success of Unlock the Future shows the value of a participatory 
approach to escape game design. Recent research has started to identify the value of participating in the 
design process, for instance by turning the act of designing an escape game into an educational activity 
(Ouariachi and Elving, 2020). In addition, very little research has been done on Do-It-Yourself escape 
games that can be hosted independently. This thesis not only shows that DIY escape games can spread 
across the world through online distribution, but they can also have a measurable impact as a serious 
escape game, while still featuring the Five Pillars of an environmental escape game. The Game User 
Experience survey results of this thesis showed that a DIY escape game can be experiential and 
immersive, despite taking place in a living room setting, through the use of sound and a coherent 
narrative. The design process showed that there are endless ways to translate learning goals into puzzles, 
and confirmed that it is essential to consider how to best integrate and facilitate this learning (Whitton, 
2018), in the escape game and debrief design.  

Finally, several rounds of playtesting showed serious limitations of the initial self-guided debrief that was 
designed according to the escape game debrief guidelines from Sanchez & Plumettaz-Sieber (2019). The 
cumbersome text-based approach mentally drained the tired players and failed to open up the space for 
relevant discussions. After some trial and error, the final debrief consisted of a playful infographic design 
that matched the atmosphere of the escape game, following recommendations from Petit (2018) for escape 
game debrief design. By replacing text with images and shapes as much as possible, I reduced the 
cognitive strain on the players, leaving more mental resources for a fruitful discussion. Therefore I 
recommend for serious escape game designers to create a playful and intuitive debrief, where the game 
flow and key messages of puzzles are combined into one visual overview. If the debrief is self-guided, I 
recommend to provide a reference table for every puzzles and its key message. More in-depth reflections 
from the escape game design process specifically and implications for (serious) (escape) game designers 
can be found in the Appendix: “B.3. Discussion of Design Process”. 

The main theoretical contribution of this thesis is the Five Pillar framework that I developed for 
sustainability-themed escape games, to guide their development and assessment. As a tool, the Five Pillar 
framework serves three purposes for environmental escape game designers and researchers. Firstly, the 
Five Pillars form the pedagogic rationale behind environmental escape games, explaining why they make 
for effective interventions, based on a condensed analysis of the literature. Secondly, the Five Pillars are 
requirement specifications for the design of the environmental escape games, and can effectively instruct 
the design process. And thirdly, the Five Pillars can guide the evaluation of environmental escape games, 
both by assessing the quality of the escape game design and player experience, and by explaining the 
outcomes of the intervention. Since the field of escape games lack a theoretical foundation of tools and 
frameworks, the Five Pillars are a valuable contribution to both escape game research and design. 

Most of the climate change escape game attributes suggested by Ouariachi & Elving (2020) were 
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confirmed to be important by this thesis’ literature review and experimental results, by testing the similar 
but more elaborate and grounded Five Pillars framework. However, although Ouariachi & Elving (2020) 
state that the attribute of Urgent is one of the most relevant values that can be taught with escape game, 
players reported a low sense of urgency from the escape game. This casts doubts on the validity of this 
particular Pillar. 

Overall, it is very important for a sound evaluation of an escape game to use a validated survey where 
players can assess the game after playing. Currently, no such escape game Evaluation scale exists. 
Although it may be common to evaluate the game in a group discussion, a survey allows all players to 
share their thoughts about the game. The results from this thesis suggest that the validated Game User 
Experience survey (Phan, Keebler and Chaparro, 2016) can be applied to escape games, with some minor 
revisions. Finally, since the escape game seems to have had the opposite effect on players that failed at 
winning the game, this shows it is very important to make the majority of collaborative serious game 
players succeed, or perhaps to even make it impossible to fail. 

6.3.2. Environmental Communication  
This thesis introduced the challenge that we need to get better at communicating sustainability and 
promoting sustainable mindsets, if we want humanity to get back into the safe and just space. The results 
from this thesis show that escape games can be an effective tool to promote environmental self-efficacy 
and collective efficacy. Especially the latter result is promising, since previous research has shown that 
collective efficacy is a stronger predictor of environmental behaviour than self-efficacy (Chen, 2015). 

The Five Pillars framework for this thesis, for effective environmental escape games, builds on 
environmental communication and Behavioural Change research from Stoknes (2015) and Moyer-Guse 
(2008). Since the Five Pillars were successfully integrated into the escape game, and together created a 
significant increase in players’ environmental self-efficacy and collective efficacy, this confirms the Five 
Barriers model from Stoknes (2015) and the Entertainment-Education Lowering Resistance model from 
Moyer-Guse (2008). The results confirm that an escape game can overcome the Five Barriers to effective 
environmental communication, and lower resistance to the key message through Entertainment-Education. 
In addition, the Five Pillars framework can possibly be extended to more generic gamified sustainability 
interventions. The results also show that, when designed according to the Five Pillars, environmental 
escape games can form “resonant interactions” (Bendor, 2018, p. 117) that allow for a deep cognitive shift 
in players. 

6.3.3. Sustainability Science 
This thesis rests on the root issue of an unsustainable society, and the goal to achieve transformative 
change. Because research processes are central to shaping transformation (Fazey et al., 2018), this thesis 
successfully applied a participatory and transdisciplinary approach to escape game design. It demonstrates 
that an “inner change” in sustainable consciousness can be facilitated through an escape game, by 
integrating the Five Pillars. Thereby, this thesis confirms that science “can be part of action and involved 
in shaping the world” (Fazey et al., 2018). 

6.4. Future directions 
Addressing sustainability issues requires a new way of thinking and different approaches to catalyse 
transformative system change: not only on the level of the individual mindset (Pisters, Vihinen and 
Figueiredo, 2019), but also for norms and cultures we adhere to, the way we practice science (Fazey et al., 
2018) and the way we communicate about environmental issues to the public (Stoknes, 2015) and involve 
them in the solutions. This thesis explored new avenues for catalysing such a transformative change. This 
section makes future suggestions of three different types: recommendations for serious (escape) game 
designers, implications for sustainability science, and advice for climate outreach practitioners.  

6.4.1. Serious (Escape) Games 
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Based on the development of and results of the escape game Unlock the Future , I have several 
recommendations for serious (educational) escape game designers and questions to further explore. On a 
general level, my main recommendation for serious/escape game researchers is to ground their field in 
common frameworks and methods to compare different game approaches. There is currently a severe lack 
of useful serious/Escape game frameworks, established design practices and validated evaluation methods, 
which hinders the advancement of research into serious/Escape games. Especially for (serious) escape 
games there is a need for validated game evaluation scales that would allow for comparison between 
different escape games. 

Besides this general advice, I also have more specific recommendations. Firstly, I have suggestions for 
future research into environmental escape games. The Five Pillars Framework for sustainability escape 
games needs to be further evaluated and developed, especially with regards to the relative importance of 
each pillar and assessing the integration of each pillar into the escape game. In addition, this Five Pillars 
Framework may be extendable to collaborative timed non-escape games. Other frameworks for serious 
games for social change that could be applied to escape games are “Values at Play” (Flanagan and 
Nissenbaum, 2007) and the RETAIN model (Gunter, Kenny and Vick, 2008). 

Another interesting avenue to explore for sustainability (Escape) games is to embed Futures Thinking into 
escape games through a concept called Experiential Futures. Because our ideas about the future impact 
our present decisions, expectations about the future provide an opportunity for intervention (Ilstedt and 
Wangel, 2014). One way to make the future more tangible is through Experiential Futures, where a 
plausible future world is conveyed "in order to enable a different and deeper engagement in thought and 
discussion about one or more futures" (Candy, 2010, p.3). Since this thesis has shown that even a 
minimally designed escape game can effectively facilitate immersion into a fictional scenario, 
Experiential Futures are an interesting concept to apply in an escape game. 

Thirdly, the impact of team failure in cooperative serious games needs to be further researched. When 
serious games are cooperative, such as in an escape game, the team usually has to work together to “win” 
or “lose” as a team. This thesis found that teams who “lose” afterwards feel disempowered, so that the 
game may have the opposite effect of what it is trying to achieve. This raises an interesting avenue for 
future research in serious escape games: what are the possible implications of Team Failure for conveying 
the game’s key message? Does failure to win at the game always undermine the aim of the game, and how 
can this be prevented or mediated? 

In addition, the post escape game debrief needs to be better researched. During the playtesting for Unlock 
the Future, a self-guided debrief based on recommendations from Sanchez and Plumettaz-Sieber (2019) 
felt very counter-intuitive to the players and did not support their collective reflection “flow”. 
Nevertheless, research has shown that a good debrief is vital to a successful serious (Escape) Game 
(Nicholson, 2015b; Petit, 2018) and the decontextualization of knowledge (Sanchez and Plumettaz-Sieber, 
2019). Further research needs to establish a more reliable framework for (self-guided) debrief sessions 
after serious escape games. 

Furthermore, there are research findings suggesting that some escape games have long-term effects, for 
instance relating to knowledge retention (Hermanns et al., 2017). Further research needs to be conducted 
if this also extends to other cognitive effects after escape games, and how exactly this long-term effect is 
mediated. Specifically, if any future research investigates post-game attitudes, it is relevant to investigate 
whether this attitude change actually leads to behaviour change and overcome the attitude-behaviour gap 
(Chang, 2019) 

Finally, game design and game research have a larger mission to help humanity get back into the safe and 
just space. By providing a platform for play, games are “a powerful force to inform, engage and influence 
attitudes and behaviours” (Whitton, 2018), and form an essential tool to exploring sustainable futures 
(Hopkins, 2019, p. 32). At the same time, play in adulthood is heavily stigmatised and often only 
accessible to privileged groups (Whitton, 2018). Therefore, anyone engaged in the development of games 
needs to contribute to making “playful learning something that is an option for all.” (Whitton, 2018). This 
expansion of game design also applies to the design process, which can be grounded in participatory 
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methods, as this thesis showed. 

6.4.2. Environmental Communication 
This thesis opens up several avenues of possibilities to improve current environmental communication 
practices. First of all, further research can be done on how to best integrate modern environmental 
communication frameworks into serious game interventions. In this thesis, I have integrated two models 
for effective environmental communication into a framework for sustainable game intervention: the Five 
Barriers model from Stoknes (2015) and the Entertainment-Education Lowering Resistance model from 
Moyer-Guse (2008). More research is needed into how to combine and integrate these environmental 
communication models into interventions. 

Secondly, the potential of environmental escape games can be further explored, in terms of how such 
games can promote a sustainable mindset, function as conversation starters, increase collective efficacy, 
and lead to behavioural change. Another promising avenue for future research is the development of game 
interventions for children, and how to adapt such escape games for different age groups. 

6.4.3. Sustainability Science 
This thesis shows the effectiveness of transformational second-order research and a participatory approach 
to sustainability research. Future research could investigate what the wider benefits are for non-
researchers to participate in action research, and how to best involve them. New ways of thinking are 
needed to unlock transformative change (Fazey et al., 2018), which could and should be categorized by a 
playful approach. 
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7. Conclusions 
 

“We must accept finite disappointment, but never lose infinite hope.” 

 – Martin Luther King Jr. (2002) 

"When asked if I am pessimistic or optimistic about the future, my 
answer is always the same: If you look at the science about what is 
happening on the earth and aren’t pessimistic, you don’t understand the 
data. But if you meet the people who are working to restore this earth 
and the lives of the poor, and you aren’t optimistic, you haven’t got a 
pulse... [...] This is your century. Take it and run as if your life depends 
on it."  

 – Paul Hawken (2009) 

 

The world today finds itself in a multitude of crises: global inequality, climate change, biodiversity loss, 
poverty, and more (O’Brien, 2020). A global transformative change is needed to address these 
interconnected issues, represented by sustainable behavioural change and a paradigm shift on the 
individual level (Abson et al., 2017). One tool with the potential to promote such learning and reach a 
broad audience are games, which can motivate behavioural change (Janakiraman, Watson and Watson, 
2018) and teach complex sustainability concepts (Kwok, 2019). Especially escape games seem a 
promising intervention method, due to their experiential setup, cooperative environment and time 
limitation (Ouariachi and Elving, 2020). 

The purpose of this thesis was to investigate how an escape game can be a catalyst for such a sustainable 
mindset change, from a theoretical, practice-based and experimental perspective. To investigate this 
research aim, I first co-designed an environmental escape game with a participatory approach, called 
Unlock the Future. During the design process, I created a framework inspired by my experience with the 
game and various literature, called “Five Pillars”. These pillars, Social, Fun, Experiential, Urgent and 
Problem-Rewarding, represent positive attributes of environmental escape games for intervention 
purposes. The Five Pillars served three purposes within the thesis: they are the pedagogic rationale, the 
requirement specifications for the design process, and a guide for evaluating the escape game (outcomes). 
I hypothesized that the successful integration of these Five Pillars would increase players’ environmental 
attitude and efficacy after playing the escape game. 

This game was then played by nine teams who evaluated the escape game through a survey, and reported 
their environmental attitude and efficacy before and after the game. The results of the game evaluation 
show that players on average enjoyed the escape game, and that the Five Pillars were well-integrated into 
the design of Unlock the Future. Because I used a validated scale to evaluate the escape game, the Game 
User Experience scale, these results are both reliable and comparable. Furthermore, my hypothesis was 
partially confirmed: players’ environmental attitude, collective efficacy and self-efficacy increased after 
the escape game, though this effect was only significant for the latter two variables. However, this 
increase was only observed for players who had succeeded at the escape game, not for game hosts or 
failed teams. 

Although these observations were based on a small biased sample, the framework and results of this thesis 
form a significant contribution to the fields of escape games, environmental communication and 
sustainability research. At the moment, there is a dire need for escape game designers and researchers 
need to ground their field in common frameworks and validated methods to allow for comparison between 
games (Whitton, 2018). This thesis contributes with the adapted Game User Experience survey and Five 
Pillars framework, which can serve as points of departure for future escape game research, grounding both 
design and evaluation processes. In addition, serious escape game designers should consider the risk of 
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letting teams fail at the game, since this thesis showed that team failure can lead to unwanted outcomes. 

For environmental communication, this thesis shows that escape games can be an effective tool to 
promote sustainable attitudes and collective efficacy, which are strong predictors of environmental 
behaviour (Ajzen, 1991; Chen, 2015). This significant effect was mediated by Five Pillars of 
environmental escape games, which drew from and indirectly supports the Five Barriers model from 
Stoknes (2015) and the Entertainment-Education Lowering Resistance model from Moyer-Guse (2008). 
Further research is needed on how to combine and integrate existing environmental communication 
models into interventions, as well as further explore the potential of environmental escape games and 
other cooperative games, for instance with regards to long-term effects. 

Finaally, for sustainability research, this thesis builds upon second-transformative research (Fazey et al., 
2018), by demonstrating the successful of a participatory approach to sustainable game design. By 
focusing on the strongest leverage point of mindset shifts (Fischer and Riechers, 2019), I have 
demonstrated that escape games can catalyse the necessary “inner change” (Pisters, Vihinen and 
Figueiredo, 2019) to enable transformative systems change for a more sustainable future. This means that, 
in order to escape from the multitude of global crises that we found ourselves in, we need to engage with 
sustainability in a fun, experiential, urgent, rewarding and social manner, and unlock the potential of 
escape games. 
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Appendix A: Glossary 
 

Term Definition 
5 (Essential) Pillars 
Framework 

A framework designed in this thesis that guides the development and evaluation 
of environmental escape games. It consists of Five Pillars: Fun, Social, 
Problem-Rewarding, Experiential and Urgent. See also: “3.2. Five Pillars” 

DIY (Escape Game) DIY stands for “Do It Yourself”. A DIY Escape Game is a game that can be 
played at home, for example by using a printer to print the puzzles. 

Efficacy Individual’s beliefs about their ability to perform behaviours that influence the 
important aspects of their lives in desired ways (Bandura, 2010; Schutte and 
Bhullar, 2017). This can occur on the individual level, as “self-efficacy”, or 
refer to someone’s beliefs in the future success of a specific group they belong 
to, as “collective efficacy” (Chen and Hoffman, 2017). 
See also: “3.3.2. Environmental Efficacy”. 

Environmental 
Attitude 

I define Environmental attitude as follows: beliefs and affect that combine to 
illustrate attitudes toward environmentally related activities or issues 
(Christensen and Knezek, 2015) . See also: 3.3.1. Environmental Attitude .  

Escape Room / 
Game 

A "live-action team-based game where players discover clues, solve puzzles, 
and accomplish tasks in one or more rooms in order to accomplish a specific 
goal (usually escaping from the room) in a limited amount of time." 
(Nicholson, 2015b, p. 1). 
See also: 2.3.3. Escape Games: Potentials to Unlock 

Flow The flow experience refers to a player’s psychological state while playing a 
game, and can be defined as “the state of complete absorption or engagement in 
an activity’’, where “people are so involved in an activity that nothing else 
seems to matter’’ (Czikszentmihalyi, 1990, p. 4). Similar to the concepts of 
“transportation” and “immersion”. 
See also: 2.2.4. Transported into in the Story of Sustainability 

Immersion The concept of immersion in Game Design describes “a sense of presence, 
being cut off from reality to such an extent that the game was all that mattered.” 
(Jennett et al., 2008). Similar to the concepts of “transportation” and “flow”. 
See also: 2.2.4. Transported into in the Story of Sustainability 

Intervention Interventions are “purposeful actions by a human agent to create change” 
(Fazey et al., 2018). Commonly used in the sustainability field to refer to 
actions that work towards environmental and/or social sustainability. Also used 
by psychologists to refer to activities that change individual’s attitudes and 
behaviours. 

Player Satisfaction An umbrella term encompasses various aspects of a player’s experience while 
playing a game. This thesis measures the Player Satisfaction after the Escape 
Game with a Scale called “Game User Evaluation”. 

Scale A scale is a quantitative tool to measure a certain construct or phenomenon 
through questionnaires. Scales consist of a number of “items”, or questions, 
that together describe this phenomenon in participants. Scales can consist of 
several dimensions, or subscales, that describe one part of the construct (Fu, Su 
and Yu, 2009).  
See also: Appendix F-G. 

Serious game A type of game that is not only designed to be fun, but also supports learning 
and/or cognitive changes (Boyle et al., 2016). 
See also: “2.3.1. Serious Games” 

Transportation Transportation is a psychological term, defined as “a convergent mental process 
in which people are cognitively and emotionally involved in the story and the 
real world is temporarily left behind.” (Green, Brock and Kaufman, 2004; 
Costabile and Terman, 2013). Similar to the concepts of “immersion” and 
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“flow”. See also: 2.2.4. Transported into in the Story of Sustainability. 
Unlock the Future The name of the DIY environmental escape game that was developed for this 

thesis. More information about the game can be found in the Appendix B: The 
“Unlock the Future” Game on https://sites.google.com/view/unlockthefuture . 

 

Appendix B: The “Unlock the Future” Game 

B.1. Designing the Escape Game 

The final escape game is briefly summarized in “B.2. The Final Prototype: “Unlock the Future””, the full 
game kit is available to download at https://sites.google.com/view/unlockthefuture . The process of 
designing the escape game involved a core team of myself and two classmates, as well as a great number 
of peers who regularly assisted us with ideas and feedback. To honour their contributions, I have written 
this section narrating from a “we” perspective. 

B.1.1. Project Background 
The idea to design an environmental escape game is not originally my own. Kyara Smit contacted me in 
September 2019 to share this idea and ask if I would be interested in co-developing such a game. 
Coincidentally, at the same time, a group of students in Uppsala had a similar idea, and staged a 
sustainability-themed escape room in November 2019 (Möckel et al., 2019). After I decided to dedicate 
my thesis to this subject, I discovered that more students had had the same idea in August 2019, on the 
Journey Climate-KIC summer school (Dutta, Hinkle and Aagaard, 2019). Nevertheless, we did not find 
any academic literature on this topic, only a handful of corporate and student initiatives around the globe. 
Therefore, we decided to research, design and test such an environmental escape room ourselves. 

B.1.2. The Pre-Pandemic Design Process: Physical escape room 
Before the Covid-19 pandemic broke out, we planned to build a physical escape room. After the pandemic 
reached Sweden, I decided to design a DIY escape game instead. Another reason for this decision was the 
possibility to connect the game design more strongly with existing literature on behavioural interventions 
and serious games. On top of that, I expected the multidisciplinary project environment with peers from 
many different academic backgrounds to positively impact the quality of the game. Because the 
environmental escape game draws from principles from game design, psychology and sustainability 
science, my expectation is that a design team for this type of game ideally consists of a multidisciplinary 
team. In contrast, the aforementioned sustainability-oriented escape games did not show signs of having 
been designed with a multidisciplinary approach. Finally, by designing an escape game by myself, I 
avoided the risk of copyright issues with copying someone else’s design. Below I describe the process 
behind the designing, which took over seven months. 

	B.1.2.1.	Co-Design	
The first step of this thesis was to design a physical sustainability escape game. When I was thinking how 
to go about designing such a game, I was inspired by Sustainable Design methods. Any sustainability-
minded designer needs to consider what design method to use: Hesselgren highlights that we need not 
only think about what we design, we also need to consider how we design (Hesselgren, 2019). One 
method highlighted by the sustainable design community is “co-design”. This concept is described as 
“collective creativity as it is applied across the whole span of a design process”, and closely associated 
with participatory design (Sanders and Stappers, 2008). When applied to global challenges, participatory 
design approaches have the potential to not only change design, but also change the world. In this way, the 
“co-creative paradigm” itself can be a leverage point to transform the dominant worldview, from 
unsustainable lifestyles to a way of living that is in harmony with the environment (Sanders and Stappers, 
2008). 
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	B.1.2.2.	Intended	(learning)	Outcomes	
Before starting with the design, we explored which aims the escape game would focus on. From an initial 
wide range of possible goals, we settled on two aims: firstly, the room should provide a fun and low-
threshold way to engage with sustainability. In addition, we wanted the room to promote a more 
sustainable mindset in players. Furthermore, we decided on two strategies to influence participants’ 
efficacy inside the escape game: by providing examples of concrete and easy sustainable habits, and by 
creating a success-narrative where the players are heroes. 

	B.1.2.3.	Participatory	Workshops	
After having set goals for the escape game, we set about to design the game, a process which spanned 
over seven months. Over the course of the first four months, we ran a series of participatory design 
workshops with peers with peers with a background in sustainability and/or game design, to gather ideas 
for the escape game design. In total, six workshops were held to design the escape game, which were 
attended by a total of more than 20 people. This was an easy way to gather a large quantity of ideas for the 
game with ample diversity, and to do early conceptual testing of ideas with peers. See Fig. 11. 

 

Fig. 11. Second participatory design workshop for the escape game in January, 2020. 

The first three sessions aimed for generating storylines with the Design Thinking framework, and the final 
session focused on gathering ideas for puzzles and tasks. The Design Thinking framework has been used 
before for designing both serious escape games (FTR Formation, 2017), so I deemed this an appropriate 
design method. The first four workshops included various ideation techniques, followed by rapid 
prototyping with LEGO. During the storyline workshops, we used the following problem statement for the 
ideation process: “How might we create a storyline that represents the urgency of our challenges, but also 
empowers the users to make a change?” In total, we gathered over ten unique ideas for storylines inside 
the escape game, some of which featured time travel, space travel and resizing. 

After choosing one storyline, we initiated the second ideation phase, where we brainstormed a multitude 
of puzzles that communicate either a sustainability issue or a particular practical solution. In addition to 
the inputs from the workshops, we built on experience of a previous Sustainability escape game (Möckel 
et al., 2019), as well as online resources on designing escape games (S’CAPE, no date; Playful 
Technology, 2017). While we were in the process of putting these puzzles together into a coherent escape 
game, the Covid-19 pandemic hit Sweden. To not put anyone’s health at risk, and ensure that we would be 
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able to gather enough data, we decided to stop with the development of a physical room in Uppsala, 
Sweden, and look for alternatives instead. 

Within the “escape game genre”, I then identified five different types of escape games, each with their 
own strengths and weaknesses. See Table 3. 

Table 3. Overview of different types of escape games, with their strengths and weaknesses. Designed by Author. 

Type of escape 
game 

Description Strengths Weaknesses 

Escape room, in a 
physical space 

“Live‐action team-based games 
where players discover clues, solve 
puzzles, and accomplish tasks in 
one or more rooms in order to 
accomplish a specific goal (usually 
escaping from the room) in a 
limited amount of time.” 
(Nicholson, 2015b) 

The setup is 
immersive; the room 
can be designed 
exactly as you like, 
designed to be re-used. 

The concept depends on a  
physical space, so it has a 
limited potential of 
reaching a wider audience 
(Jaisli et al., 2019)” 

(DIY printable) 
escape game 

One printable kit, with “the goal is 
to complete a very specific set of 
tasks within a certain amount of 
time”, which involves “solving 
multiple puzzles and completing 
multiple tasks” 
(Lock Paper Scissors, 2019) 

Easy to distribute 
through the internet. 

Lack of possibilities for 
puzzles and items; paper 
waste; possibly requires 
considerable set-up time. 

Escape Box A box with “assignments on each 
side” for an educational context, 
that is “problem-based and time-
constrained, requiring active and 
collaborative participants” 
(Veldkamp et al., 2020) 

Designed to be re-
used; versatile. 

The setup prompts less 
immersion into a fictional 
story. 

Digital Escape 
Game 

A digital version of an escape 
game. Can be individual or 
collaborative. (Clune, 2020) 

Easy to distribute 
through the internet; 
fast to set up. 

The digital environment 
may be less immersive, 
and hinder collaboration. 

Videoconferencing 
escape games 

Escape games that depend on live 
actors and videoconferencing 
software (Hourglass Adventures, 
2020) 

A social and relatively 
immersive approach, 
without a need for 
physical social 
interaction (Covid-19 
proof) 

This setup requires live 
actors and/or other staff to 
coordinate the game in 
real-time, making it 
human resource intensive. 

 

B.1.3. Post-Pandemic: DIY Escape Game 
After some research into alternative escape game setups, I decided to design a online Do-It-Yourself 
escape game “Kit” instead, with which people could turn their own house into an escape game. This kit 
includes elaborate instructions for the game host and printable materials for the implementation of the 
game. Under the circumstances, I deemed this to be a research setup that most closely resembled the 
original setup. After all, many of our anticipated effects of the escape game depended on the presence of 
“transportation” into the storyline and “team flow” during the game, elements which are likely diminished 
if the escape game would for instance take place online. In addition, this DIY escape game approach has 
the advantage of easily reaching a large number of people through the internet, and supplying meaningful 
entertainment to those at home because of Covid-19. 

Unfortunately, this new setup brought along design constraints that forced us to discard most of our 
original puzzle ideas and rethink the entire escape game setup. In addition, we did not want to trouble our 
peers again with a new round of participatory workshops for this new design landscape, especially when 
everyone was quickly videocall-fatigued. On top of this, the mental health of all three project members 
took a turn for the worse, and we suddenly found ourselves locked into three different countries. 
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Nevertheless, after a rough restart, we enthusiastically embraced the challenge and started brainstorming. 
Thanks to several expert consultation meetings, one more online participatory design workshop and 
internal ideation sessions, an early prototype was taking shape. Thanks to the community of peers in 
Uppsala, I was able to continue the design process with Rapid Prototyping, developing, testing and 
improving the game on a weekly basis. 

To design puzzles, we worked in a Spreadsheet, listing 1) types of puzzles, 2) learning goals and relevant 
sustainability concepts, and 3) household/printable items. When several of these elements seemed to 
match, we colour coded them and set about to make a puzzle prototype. In practice, we both derived 
storyline inspiration from the puzzle prototypes (e.g. “planting a tree”), and also worked vice versa, 
thinking of a storyline element and finding a fitting puzzle to it (e.g. the “CO2 Sucker”). To get inspiration 
for DIY escape game puzzles, and how to connect the puzzles into an escape game, we used numerous 
internet resources (The Climate Collage, no date; Lock Paper Scissors, 2019). In addition, we were helped 
by the tips on designing educational escape games from (Rouse, 2017) & (S’CAPE, no date). 

Because the game was now DIY, and we wouldn’t be available to help hosts/players if they got stuck, we 
needed to spend additional efforts to write a comprehensible “Instruction document” for the host, as well 
as make sure the game was 99.9% “dummy-proof”. Finally, after six rounds of playtesting, and an 
additional two teams who gave feedback on the final prototype, Unlock the Future was ready to be shared 
with the world.  

B.1.4. Constraints and Trade-offs 
During the design process, we navigated around several constraints, contradictions and trade-offs. Firstly, 
we contemplated whether elements in the game should represent literal things (e.g. a freezer is just a 
freezer object) or whether they should have a more metaphoric role in the game (e.g. a freezer represents 
the melting ice caps). This applied to the spaces, objects and concepts used in the game. For example, we 
considered using two rooms in the game, with room representing “the present” and one representing “the 
future”, which would allow for direct feedbacks on players’ in-game choices. In the end, some elements in 
the game were literal (a map is just a map) and some more metaphorical (planting a seed represents 
reforestation). 

The chosen game setup came with several serious constraints for the design process. Firstly, only common 
household items could serve as items in the game, because we did not want potential hosts to have to 
purchase items in order to play the game. In addition, we could not assume that all hosts would have 
several rooms, and therefore limited ourselves to designing 2 separate rooms. On top of that, we estimated 
that as designers, we would not have enough time to be present during each game. This meant we would 
not be able to help players if they got stuck, and therefore we designed a hint system to help the 
participants when they get stuck. 

Another difficult matter was the tendency of players to avoid reading large amounts of text, even they 
were told it contained essential information. This made it very difficult to convey any sustainability 
information, without prompting this ‘skipping behaviour’ by players. A solution to this could be to 
provide educational videos or audio clips, instead of using text. Next, we ran into issues with the host 
preparation time: although we consciously designed puzzles that would be easy to assemble for hosts, the 
sheer amount of puzzles in the game still resulted in a preparation time of nearly 2 hours for hosts. 
Furthermore, we decided to mark all game items with roman numerals for each stage of the game. Players 
reported that this helped them to navigate the escape game, but we also observed that it motivated some 
players to start solving random puzzles out of sequence. 

Yet another source of frustration was the disconnect between the complexity of sustainability matters and 
the simplicity of the game. The game designers have a deep understanding of the complexity of 
sustainability, including the need to go beyond individual behaviour changes and to use a systems 
perspective. However, this complex understanding, gained over the course of several years, does not 
translate well into a short game. Similarly, the team members wanted to show that sustainable issues are 
multi-dimensional wicked problems, with open-ended methods and an unlimited number of possible 
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outcomes. This contradicts the causal setup of escape games, where everything points towards one correct 
outcome and one solution, as opposed to reality. In the end, we accepted these an inherent limitations of 
escape games as an intervention. 

One big trade-off we navigated was the difficulty level of the puzzles: we made sure every puzzle was 
easy, yet not so obvious so that players would feel like they essentially given the answers. Another trade-
off was the accessibility of information: we wanted the escape game to be as accessible as possible to 
people from different backgrounds, so we decided that no sustainability knowledge would be required for 
completing any of the puzzles. This meant that we had to strike a balance between presenting basic 
sustainability information (good for novices) and introducing more niche information (informing the more 
weathered sustainability-minded). Similarly, we intended for the escape game to be an empowering 
experience and feared that high failure rates would undermine this overall aim. Therefore, we wanted to 
give players a very high chance of succeeding the room, by making very supportive hints available. 
However, every escape game features the possibility for groups to “fail” at completing all tasks within the 
given time. In fact, this is an essential element of Escape Rooms, which creates a sense of tension and 
urgency during the game. Nevertheless, this also creates the chance that players will not succeed in 
“saving the world”, which may have adverse effects on their playing experience and sustainability beliefs. 
From the results, I saw that failure indeed adversely affected the players’ experience. 

Finally, we had endless discussions on the advantages and disadvantages of including time travel into the 
storyline. One major advantage of using fiction in an escape game is the enhanced distancing that 
participants experience from their usual lives, which helps them to adopt an open-minded mindset. In 
addition, it can be very powerful to be confronted with a “bad future”, and then succeed in transforming 
this into a “good future”. On the other hand, presenting a “bad future” may also support the notion that we 
are already headed for this scenario, and there is nothing we can do now to change this, unless we time 
travel. In addition, in reality there is a weaver of possible futures, instead of the dichotomy of utopia and 
dystopia that is often featured in public debate, and reinforced in this escape game. 

In the end, we had to accept that we would be unable to present the concept of sustainability and futures 
thinking in all their complexity. Instead, we decided to focus on what an escape game is actually good at: 
activating emotions, empowering players, providing a group bonding experience and teaching simple 
concepts. 

B.1.5. Debrief 
When it comes to the post-(Escape )Game debrief, all researchers and practitioners agree: debriefs are 
absolutely essential, whether to decontextualize the knowledge learned (Sanchez and Plumettaz-Sieber, 
2019), to activate players to change their behaviour (Möckel et al., 2019), or to provide valuable feedback 
for improving the escape game (Drachen, Mirza-Babaei and Nacke, 2018, p. 423). 

In a survey among escape room owners in 2018, 61% of escape rooms feature a scheduled debriefing, 
with an additional 23% offering a debriefing if players ask for one (Agarwal, 2018). This demonstrates 
how important escape room owners find the debrief, which serves as a “cooling off period” between the 
“(presumably) exciting and stressful escape room environment and the more mundane real world” 
(Nicholson, 2015b). 

Developers and users of educational escape games also stress that the debrief session is part of the 
educational Escape game, not a separate element. It is important to set aside time and carefully plan for 
the debrief, not improvising it on the spot (Petit, 2018). Such a collective moment to return to and 
“decode” the escape game experience maximizes the game-based learning, helps students reach the 
learning goals and adds meaning to the experience. Around 20-30 minutes is recommended, since a 
shorter session would reduce the debrief’s quality, and more time would risk exhaustion among players 
(Petit, 2018). The debrief needs to be conducted in a collaborative manner, preferably in a circular, 
participatory arrangement. A good debrief depends on a trusting environment, where information can be 
collected and feelings can be expressed freely, through active listening. The debrief should be designed to 
match the atmosphere of the game, and carried out with a positive attitude, with a touch of fantasy and 
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humor (Petit, 2018). 

S’CAPE divides the educational escape game debrief into three stages: collecting emotions (le recueil des 
émotions), the education phase (la phase des enseignements) and the conclusion phase (la phase de 
conclusion) (Petit, 2018). During the first phase, players need to get the opportunity to discharge the 
strong emotions that they experienced during the game, to be mentally available for the rest of debriefing. 
During the second “education phase”, the players go through the whole escape game and discuss how 
each puzzle was solved. This is important, since not all players may have contributed to solving every 
puzzle. In addition, this allows for players to return to the relevant learning concepts associated with the 
puzzles, and teachers can check if the learning objectives were met. In the third and final “conclusion 
phase”, players are offered a summary of the game with key points, which allows students to consolidate 
their knowledge (Petit, 2018). 

Bendor (2018, p. 117) confirms the importance of a time set aside for consolidating the experience, 
writing that after resonant interactions (such as escape games), people need “a way to digest and integrate 
emotional messages into more extensive mental, cultural, and ideological frameworks”. 

In contrast to Petit (2018), Sanchez & Plumettaz-Sieber (2019) identified 4-5 different steps for the 
debriefing after an educational escape game: A) the game experience, B) learning, C) the game itself, D) 
link between concepts, content and puzzles, E) conclusion. These steps can be taken in different orders 
(Sanchez and Plumettaz-Sieber, 2019).  

Since the goal of their sustainability-themed escape room was to engage and activate players to act more 
sustainably, Möckel et al (2019) included three questions in their debrief that players had to 
collaboratively answer, relating to sustainable and desirable futures, current sustainable practices, and 
obstacles to creating desirables futures.  

In addition, debriefs and qualititative post-game interviews are essential during game development, 
essential to discover the game’s strengths and weaknesses, and understand players’ motivations and their 
understanding of features in the game (Drachen, Mirza-Babaei and Nacke, 2018, p. 423). 

In contrast to all these studies, which describe guided debrief sessions, our DIY escape game would 
inevitably feature self-guided debrief sessions, based on a “debrief Guide” provided with the rest of the 
game. After several playtests with a document-based debrief Guide aimed at the host, we realized that 
reading a 3-page document was too sharp a contrast with the playful and intuitive escape game 
environment the players were coming from. Therefore, we decided to design a playful and colourful 
debrief Guide in the style of an infographic, following the advice of Petit (2018). to match the debrief to 
the atmosphere of the escape game. By replacing text with images and shapes as much as possible, we 
reduced the cognitive strain on the players, leaving more mental resources for a fruitful discussion. 

Although we initially followed closely the guidelines to conducting a debrief from Sanchez & Plumettaz-
Sieber (2019), we soon noticed that we needed to adjust the prescribed phases for our self-guided debrief. 
For example, we noticed that players naturally discharged emotionally during a short rehydration/toilet 
break that we implemented before the debrief session, eliminating the need for a formalized Stage A. In 
addition, we found that it was easiest to recollect puzzles one by one, discussing both the game flow (C) 
and the lesson embedded in the puzzle (D), rather than to talk through each puzzle twice.  

The final debrief consisted of the following phases: (with letters according to the phases identified by 
(Sanchez and Plumettaz-Sieber, 2019) 

1. Break (A) 

2. Talk through Game Flow and core ideas behind puzzle (C&D)  

3. Discuss take-aways and commitments (B&E) 

4. Share positive & negative feedback on Game Design 
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B.1.5. Playtesting and validation 
The playtesting was conducted with people with varying backgrounds and levels of sustainability 
knowledge, age groups and ethnicities. 

• Very important to do early and often playtesting 

• Make everything very obvious 

B.1.6. Distribution 
• Website to download the game: https://sites.google.com/view/unlockthefuture 

• Creative Commons License 

B.1.7. Next Steps 
• Ideas for future (Escape) games 

o Specialized Escape game 

o Experiential futures 

o Imagining desire futures 

• Possibly walk down the road of entrepreneurship, to (help) design more sustainability-themed 

games 

 

B.2. The Final Prototype: “Unlock the Future” 
In this section, I describe the final escape game prototype that Lotta, Kyara and I developed: “Unlock the 
Future”. First I outline the storyline that players went through during the escape game. Afterwards I 
briefly mention the characters that players were inside the game, as well as the puzzles that made up the 
escape game. Next, I elaborate on the role of the game host, and finally I explain the final debrief design. 

The full game kit is available to download at: https://sites.google.com/view/unlockthefuture . 

B.2.1. Game Specifics 
The game Unlock the Future is designed for one-two game hosts plus three to five players. Players have 
90 minutes to complete the game, which takes place over one or two rooms. 

Hosts can download the game kit at https://sites.google.com/view/unlockthefuture , which includes a 
detailed instructions document. Hosts require a printer to print the materials, and a number of common 
household items to create the puzzles. 

B.2.2. Characters 
When the players enter the first room, they are handed their character descriptions and their Special Item. 
These include their name, occupation, their strengths and a description of their Special Item. The five 
occupations are (with their Special Item in brackets): Farmer (a seed), Designer (scissors), Engineer (USB 
wall plug), Teacher (mini-magazine) and Politician (list of countries). If there are less than five players, 
the Teacher and/or Politician is/are left out, and their items placed on the table in the room. Each of these 
items plays an importance role in the game, and the host randomly assigns the characters to the players. 
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The idea behind including characters is that it increases players’ “transportation” into the story, and 
thereby reduces resistance to the game’s underlying message (Moyer-Gusé, 2008). In addition, it sends the 
message that everyone is needed to address climate change, and everyone has something to contribute to 
the struggle. 

B.2.3. Player Preparation 
The escape game includes a digital game interface, made with the website “Genially”. This game interface 
is presented to players on a laptop or tablet, in the first room. This interface included a number of videos 
that were part of the game storyline, as well as background music to create suspense and increase 
transportation (Costabile and Terman, 2013). 

Before the game starts, the interface takes players through some information and instructions, including 
safety instructions and instructions to turn phones off. Additionally, the host is asked to explain which 
rooms were used in the game, and the interface gives some playing advice and instructions to share which 
characters the players were. After that, the interface informs players that they will have 90 minutes to 
complete the game, during which they can get hints from the host every five minutes, and players receive 
the opportunity to choose a Team Name. 

B.2.4. Storyline 
The entire escape game consists of a “warm-up” puzzle in the first room, and four stages in the second 
room. The full Game Flow of all stages and puzzles can be found in “B.4. Game Flow”. 

After going through the instructions, players watch a 1-minute video telling them they are in 2070 in a 
world plagued by climate change, war and pandemics. Afterwards, players watch a 3-minute video set in 
2070 where they meet “Mark, the Hologram”: a crazy scientist who built a Time Machine to travel back in 
time and stop climate change. After meeting Mark (see Fig. 12), the 90-minute timer starts on the laptop, 
and players are given their first task: to find out which year to travel back to. 

 

Fig. 12. Example screenshot of a video with Mark the Hologram inside the Game Interface, in the beginning of 
Unlock the Future. 

 

After correctly entering the year on the interface (see Fig. 13), the time machine is enabled, and players 
are asked to put on blindfolds while they travel to the year 2020. We chose to include the blindfolds at the 
beginning of the game, a slightly disorienting experience, to give players the opportunity to become 
“present” into the story and use their other senses during this experience. 
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Fig. 13. Example screenshot of the Game Interface, where players need to enter the correct year on the Time 
Machine. 

 

After arriving to 2020, the players can enter the second room and begin Stage 1. In each stage of the 
game, players find part of a Research Journal left by Mark’s grandparents, which outline the problems and 
solutions associated with climate change and contains hints for solving the puzzles. Stage 1 is 
accompanied by Journal 1, and themed around the causes of climate change. By showing they understand 
how climate change works and what the effects are, and solving the associated puzzles, players can open a 
safe with Journal 2. 

Stage 2 covers technological solutions to climate change, and players try to solve climate change by 
switching on a Carbon Removal Device. After Mark warns the players that this is causing power outages 
in the future, because there are not enough resources to solve climate change with technology alone, 
players need to plant a tree to capture the carbon instead. Mark comments that this seed has grown into a 
huge tree in the future, and guides the players to Stage 3. 

The theme of Stage 3 is individual solutions, and players need to look around the house for ways to bring 
their Ecological Footprint down from 2,5 Earths per year (the footprint of the average EU citizen) to 1 
Earth per year. In order to reach 1 Earth, players need to complete four puzzles that relate to electricity 
consumption, dietary choices, water consumption and recycling. When all four puzzles are solved, players 
unlock the 4th and final stage of the game. 

At the beginning of the 4th stage, Mark shares that their individual actions have made a big difference in 
the future, but still weren’t enough. Therefore, Journal four highlights the importance of system change 
and collective action. When players completed those puzzles, they find the 4th snippet of a Commitment 
Contract. Combined with the other 3 snippets they found, this commitment pledges to act according to the 
lessons learned during the game. Signing the Commitment leads to the final clue, and the team’s 
successful “Escape from climate change”. 

At the end, Mark congratulates the players on saving the world, they travel “back to 2070” and watch a 1-
minute video of a sustainable, positive future. After a short break, the players then reconvene with the host 
to go through a Debrief session. 

In addition, players have the possibility to take a picture with the whole team, using props to show off 
their “Escape Time”. 

B.2.5. Puzzles 
In total players had to solve 17 puzzles to win at Unlock the Future. A diagram of how the puzzles were 
connected to the storyline and to each other can be found in” B.4. Game Flow ”. 
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We consciously chose a linear game flow model, so that players could regularly get feedback from the 
future on their actions in 2020. We expect that such regular feedback on players’ progress increases their 
efficacy, or sense of agency, and their belief that they can actually succeed at the game. In addition, we 
hope this convinces the players that they have the ability to contribute to sustainable futures (relating to 
the second Research Question of this thesis: see “3.3.2. Environmental Efficacy”).  

A list of all puzzles with their descriptions, clues and core ideas can be found in the “Debrief” document 
as part of the Unlock the Future game, available for download at 
https://sites.google.com/view/unlockthefuture . 

B.2.6. Host 
The host plays an important role in Unlock the Future. Not only are they responsible for gathering players 
and preparing the game materials and room(s), they also hand out hints to the players during the game. 
During the game, hosts can hand out printed Hint Cards to the players every five minutes, to assist the 
players in their progress. In addition, hosts had the possibility to steer players in the right direction with 
regards to finding items around the room. 

Finally, the host was responsible for recording the Debrief discussion that followed after the game. 

B.2.7. Debrief 
The Debrief Guide is a colourful infographic spread over 3 A4 pages that leads players through a carefully 
constructed debrief process, in six steps. The first step recommends players to take a short break and 
prepare for recording the session. During the second step, players talk through the whole game from 
beginning to end, to “make sense” of what happened. To aid players, they are given a “Game Flow 
Diagram” with all puzzles and major events of the escape game in chronological order, as well as a 
“Puzzle Sneak Sheet”, a list of puzzle descriptions, the clues derived from the puzzle and the core idea 
behind the puzzle. 

After going through the game, the players discuss how they will continue to escape climate change “for 
real”: what they take away from the game, and what they will do to “unlock a better future” in their life. 
This is followed by a brief feedback session on the game, where players can name what they liked about 
Unlock the Future, and what can be improved. 

Finally, players are asked to fill out the Post-Survey, the host is asked to share the recording file, and the 
team is referred to an online document with the scientific facts behind the game. 

B.3. Discussion of Design Process 
In order to research the potential impact of an environmental escape game, it was first necessary to design 
such a game. Unfortunately, the Covid-19 pandemic made it impossible to use pre-existing designs for 
physical sustainability escape rooms. Nevertheless, being constrained to creating a DIY escape game from 
scratch gave me valuable insights into the considerations made during the design process. 

In this section, I briefly summarize the most relevant insights from designing the DIY environmental 
escape game “Unlock the Future”. These recommendations are more practice-oriented and based on 
experience, and elaborating on them is not possible within the confines of this thesis, both in the light of 
word limit and the lack of scientific rigor with regards to the spontaneous design process. Therefore I have 
chosen instead to discuss these topics in more depth on a blog, which can be found as a separate page on 
the website of Unlock the Future: https://sites.google.com/view/unlockthefuture . 

Firstly, among the literature in the young field of serious (educational) escape game research, many papers 
treat the game in question as a “block box”, assuming that “all escape games are equal”. Based on my 
experience, the impact, results and performance of escape games are intertwined with the way they are 
designed, which is currently underrepresented in the literature. Comparing two escape games without 
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paying attention to their differences in storylines, puzzle design and game structure is like comparing 
apples and pears. In order to better understand and design impactful escape game, researchers need to go 
beyond superficial summaries of their games and grasp how to integrate the “serious” layer into the fabric 
of the escape game. In other words: how will players actually learn the knowledge/skills that the escape 
game is designed to convey? According to Gunter et al. (2016), games can facilitate effective learning 
when symbolic features like words, actions and images are interwoven. 

One avenue which needs much more attention is how the learning goal of a certain puzzle is aligned with 
this puzzle’s design. Let me illustrate with an example. In Unlock the Future, there is one puzzle with the 
message to “Bring down your Ecological Footprint from 2,6 Earths to 1 Earth.”. The underlying 
conceptual action behind this message is to remove (the excess earths). Therefore, I designed a stage in the 
online game portal, where players had to remove excess earths by dragging the earths away, revealing a 
hidden message underneath. Furthermore, in order to be able to remove these earths, players first had to 
solve puzzles that represent an actual reduction in Ecological Footprint: a recycling puzzle that required 
players to sort trash into the right bins, an electricity puzzle that required players to unplug stand-by 
devices around the room, etc. This is what I call a “deep implementation”: the action required to solve the 
puzzle matches the underlying message of the puzzle, so that players need to use the knowledge/skill to 
complete the puzzle. 

In contrast, many educational escape games use “weak implementation” to design their puzzles. For 
instance, in “Historical Mastermind” (Rouse, 2017), players need to use a black light to reveal hints 
written in invisible ink on posters hidden around the room, which points to the location of a hidden key. 
This puzzle requires students to find the hidden message on the posters that points to a location. This 
action of finding a hidden message has nothing to do with the game’s goal of “introducing students to the 
basic concepts of analysing historical sources” (Rouse, 2017), because players do not need to use relevant 
knowledge to complete the puzzle. On the one hand, as a game designer, it is easy to think in such a 
scenario that players will be interested to look at the poster’s information. However, in reality the escape 
game’s time limit gives players an immense tunnel vision, where they will not process any information 
that does not immediately seem relevant to solve a puzzle. In fact, players will often choose to not read 
texts in an escape game, even when they are specifically instructed to do so because the text contains vital 
clues. Therefore I argue that it is vital to always try to design a puzzle with “deep implementation” as 
much as possible, to maximize the learning potential of the escape game. However, this “deep 
implementation” of game puzzles does limit the design space considerably, leaving only a few number of 
feasible puzzle types, and making it difficult to integrate the puzzle into the game. In addition, not every 
concept can be turned into a puzzle with “deep implementation”: there is no household or printable puzzle 
possible to represent the action of “switching to renewable energy”. 

My biggest discovery around the debrief was that it needs to be a natural continuation of the game, not a 
separate part. This means there needs to be a smooth and logical transition from the game end-stage to the 
introduction of the debrief, and the debrief itself needs to be playful, like the game. 

Finally, I have a few tips for (educational) escape game designers. To begin with, involve several people 
into the brainstorming process, to have a diverse pool of story and puzzle ideas. Then, do quick rough 
prototyping of the puzzles and other game elements: ignore aesthetics, simply do a proof-of-concept. 
Good things to have in the escape game are hints for the players, characters for the players and parallel 
puzzles, so that the team can divide its attention. I would also plan a lot of time for testing the game, much 
more than you would anticipate. As Gunter, Kenny & Vick write (2008),  “All phases of the design and 
production of an educational game requires a great deal of planning and consideration to make sure that 
the media is linked to the content, the content is integrated and interlaced with game play, and learning is 
supported with well-planned hints and feedback.” If you are not hosting the game yourself, double the 
amount of time for testing: bringing the game from 90% dummy-proof to 99% dummy-proof takes as 
much time as getting the game from 0% to 90%. Lastly, I would recommend against using a lot of text: 
anything over 3 sentences, players are likely to skip. 

For future sustainable escape game designers, a relevant concept is “tunnelling”: a game strategy where 
players are led through “tightly controlled, predetermined interactive structures” (Bendor, 2018, p. 41). 
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With tunnelling, players need to follow certain strict (sustainable) behaviours in order to succeed at the 
game. In conclusion, there is still much to explore and many best practices to be established within the 
field of serious/educational escape game design, especially concerning the integration of learning goals 
into the puzzles. 

B.4. Game Flow 

 

Fig. 14. Flow of all puzzles in the escape game “Unlock the Future”, as distributed to players as part of the 
debrief. 
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Appendix C: Consent Forms 

Every participant, both hosts and players, only took part in the study after digitally signing this consent 

form, included in the Pre-Survey: 

Dear participant, 
 
Thank you for agreeing to take part in our research and play this Escape Game! For my Master’s thesis 
at Uppsala University, I am conducting research on this climate change-themed Escape Game, in 
cooperation with Utrecht University. Our aim is to understand how such a game can be optimally 
designed, and how it can empower people to engage with sustainability.  
 
Setup 
The research setup is as follows: 

1. After this consent form, you will be asked to fill out the Pre-Survey, which will take around 10 
minutes. 

2. When all players have completed the Pre-Survey, you can play the Escape Game: Unlock the 
Future within 90 minutes! Have fun! 

3. Directly after the Escape Game, I would like your team to debrief, record your discussion and 
send me the sound file. 

4. After the debrief follows the Post-Survey, where you review the experience and impact of the 
game. 

For my research analysis, it is essential that the host and every player completes both the Pre-Survey 
and the Post-Survey. 
 
Data Management 
The data that you supply through your participation will be confidential and not be linked to your 
identity, by removing all personal information that could directly identify you as an individual. Your 
data will be used to analyse and evaluate in the context of this study, and possibly be stored and/or used 
for future research and/or publication. The data will not be shared with other parties or used for 
commercial reasons. Other researchers may gain access to de-identified data only if they agree to 
preserve the confidentiality of the information as requested in this form. 
 
Email addresses 
We will collect your email address to be able to match your responses to the pre-survey to your 
responses to the post-survey. Please make sure to enter the same email address for both surveys! After 
completing this PRE-survey, we will send you an email with the link to the POST-survey. In addition, 
if you opt in, we will email the results and conclusions with you when the research is completed. After 
the master’s thesis is finished, we will delete all email addresses and email history, replacing them with 
a code that does not directly identify you. 
 
Withdrawing and Risks Associated 
You can withdraw from participation at any time without any consequences. There are no risks 
associated with participating. Playing the game may give tension, but it is designed to be a fun 
experience. 
 
If you agree to these these terms, please choose "I agree" to continue. 
If you do not agree, you cannot take part in this study. 
 
Thank you for participating, and enjoy! 
Emmy 
 

o I agree 
o I do not agree 



 
68 

 

 

 

At the beginning of the Post-Survey, participants again had the choice to consent to participating or to 
stop participation. 

Dear participant,  
  
Welcome to the Post-Survey of the Escape Game. We hope you enjoyed playing! This survey will take 
around 10 minutes to complete. Do you consent to participating? 
 

o I’m ready, let’s get started 
o I would like to stop participation here 

 
 

Appendix D: Pre-Survey 
Filled out by every player and host, before the start of the game 
 

1. Please enter your Team Research Code below. 
2. What is your email address? 
3. What is your age? 
4. What is your gender? 
5. What is your country of birth? 
6. In which country do you currently live? 
7. What is your first spoken language? 
8. What is the highest degree or level of school you have completed? 
9. If applicable, in which field of education did you complete your last degree or level of school? 
10. Are you a game host or player? 
11. Questions about Environmental attitude and efficacy (See: “Appendix F: Environmental Scales”) 
12. If player: 

1. For how long have you known the (other) players? (on average) 
2. How many "Escape Rooms" have you played? (both physical locations and Escape-

Themed board games) 
13. If host: 

1. After studying the instructions and setting up the game, how confident do you feel about 
hosting the Escape Game? 

2. How well did you understand the instructions for preparing the game? 
 

Appendix E: Post-Survey 
Filled out by every player and host, as soon as possible after the Debrief. 

1. Please enter your Team Research Code below. 
2. What is the email address you entered in the pre-survey? 
3. Questions about Environmental attitude and efficacy (See: “Appendix F: Environmental Scales”) 
4. Are you a game host or player? 
5. If player: 

1. Questions about the Game Experience (See: “Appendix G: Game Evaluation Scales”) 
2. Do you have any feedback on how the Escape Game could be improved? This could be 

about the instructions, the puzzles, the debrief or anything else. 
6. If host: 
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1. Did the team succeed to finish the game within 90 minutes? 
2. Did you have all the necessary objects for the game? If not, how did you solve this? 
3. Did the setup of the game work out as expected? 
4. What could we improve concerning instructions or set-up for the host? 

7. Would you like to be informed about the results of the study? 
 

Appendix F: Environmental Scales 
The following scales were used on both the Pre-Survey and Post-Survey, with randomized items, on a 7-
point Likert Scale (see Table 4 and Table 5). 

 
Table 4. Three scales that measure climate change attitude, environmental self-efficacy and collective efficacy, 
from various sources. 

Scales Item 
Environmental attitude (Christensen 
and Knezek, 2015) | 5-point Likert 
scale 

1. I believe that climate is changing 
2. I am concerned about global climate change 
3. I believe there is evidence of global climate change  
4. Global climate change will impact our environment in the 

next 10 years 
5. Global climate change will impact future generations 
6. Human activities cause global climate change 
7. Climate change has a negative effect on our lives 
8. I think most of the concerns about environmental problems 

have been exaggerated (Reversed) 
  
Environmental Self-efficacy 
(Christensen and Knezek, 2015) | 5-
point Likert scale 

1. I can do my part to make the world a better place for future 
generations 

2. Things I do have no effect on the quality of the 
environment (Reversed) 

3. It is a waste of time to work to solve environmental 
problems (Reversed) 

4. There is not much I can do that will help solve 
environmental problems (Reversed) 

5. I cannot do anything to stop environmental 
problems (Reversed) 

6. The actions of individuals can make a positive difference 
for environmental problems 

Environmental collective efficacy 
(Chen, 2015) | 7-point Likert scale 

1. I am sure that I and the people around me can solve 
environmental problems, because we are all pulling in the 
same direction. 

2. I am confident that together we can solve the problem of 
climate change 

3. Together we can come up with creative ideas to solve 
environmental problems effectively, even when facing 
difficulties. 

 
Table 5. Definitions of the constructs measured with the Environmental Scales 

Subscale Description 
Environmental attitude Beliefs and affect that combine to illustrate 

attitudes toward environmentally related 
activities or issues. (Christensen and Knezek, 
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2015) 
Environmental self-efficacy An individual’s beliefs in their own capacity to 

influence the future outcomes of 
environmental issues (Christensen and 
Knezek, 2015) 

Environmental collective efficacy An individual’s beliefs in the future success of 
the individual and their closest community, to 
influence the future outcomes of 
environmental issues (Christensen and 
Knezek, 2015; Chen and Hoffman, 2017). 

 
Appendix G: Game Evaluation Scales 
The Player Satisfaction was evaluated with the Game User Experience Satisfaction Scale (Phan, Keebler 
and Chaparro, 2016), which consists of nine subscales. For each subscale, I chose one to two items 
(questions) that I deemed most suitable for an escape game context. All items were rephrased to be in the 
past tense, and some items were rephrased to fit into the context of an escape game. The items on the scale 
were randomized and separated into a set of four to five items per page. An overview can be found in 
Table 6 and Table 7. 

A 7-point Likert scale was used, with the options “Strongly Disagree”; “Disagree”; “Somewhat Disagree”; 
“Neither Agree nor Disagree”; “Somewhat Agree”; “Agree”; “Strongly Agree” (Phan, Keebler and 
Chaparro, 2016) 

Table 6. Game User Experience Satisfaction Scale and Game Learning Scale with subscales and chosen items for 
this thesis. 

Subscale Item (Question) 

Game User Experience Satisfaction Scale (Phan, Keebler and Chaparro, 2016) 
Usability/Playability 1. I feel the game provided me with the necessary 

information to accomplish goals and tasks within the 
game 

2. I felt very confident while playing the game 
Narratives 1. I was captivated by the game’s story from the beginning 

2. I could clearly understand the game’s story 
Play Engrossment 1. I felt detached from the outside world while playing the 

game 
2. Sometimes I lost track of time while playing the game 

Enjoyment 1. I enjoyed playing the game 
2. I am likely to recommend this game to others 

Creative Freedom 1. I feel my curiosity is stimulated as the result of playing 
the game 

Audio Aesthetics 1. I feel the game’s audio (e.g., sound effects, music) 
enhanced my in-game experience 

Personal Gratification 1. I felt successful when we overcame the obstacles in the 
game 

 2. I was in suspense about whether we would succeed in 
the game 

Social Connectivity 1. I enjoyed the social interaction within the game 
Visual Aesthetics 1. I think the visual design of the game materials fits the 

mood or style of the game 
  

Game Learning (Harms, 2020) 
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Learning 1. I already knew all the information that was presented in 
the game 

2. There was a lot I learned from playing the game 
 3. I feel like my knowledge on climate change and how to 

stop it has improved after playing the game 
 

Difficulty and Length (by author) 
Difficulty I thought the game was ... 

(bipolar scale: much too difficult; too difficult, somewhat too 
difficult, neither too difficult nor too easy, somewhat too easy, 
too easy, much too easy) 

Length I thought the game was...  
(bipolar scale: much too short; too short, somewhat too short, 
neither too short nor too long, somewhat too long, too long, 
much too long) 

 
 

Table 7. Descriptions of the GUESS and Game Learning subscales. 

Subscale Description 
Usability/Playability  The ease in which the game can be played with clear goals/objectives in 

mind and with minimal cognitive interferences or obstructions from 
the user interface (Phan, Keebler and Chaparro, 2016) 

Narratives The story aspects of the game and their abilities to capture the player’s 
interest and shape the player’s emotions (Phan, Keebler and Chaparro, 
2016) 

Play Engrossment  The degree to which the game can hold the player’s attention and interest 
(Phan, Keebler and Chaparro, 2016) 

Enjoyment  The amount of pleasure and delight that was perceived by the player as a 
result of playing the game (Phan, Keebler and Chaparro, 2016) 

Creative Freedom  The extent to which the game is able to foster the player’s creativity and 
curiosity (Phan, Keebler and Chaparro, 2016) 

Audio Aesthetics  The different auditory aspects of the game (e.g., sound effects) and how 
much they enrich the game experience (Phan, Keebler and Chaparro, 
2016) 

Personal Gratification  The motivational aspects of the game that promote the player’s sense of 
accomplishment and the desire to succeed and continue playing the 
game (Phan, Keebler and Chaparro, 2016) 

Social Connectivity  The degree to which the game facilitates social connection between 
players (Phan, Keebler and Chaparro, 2016) 

Visual Aesthetics  The visual design of the game and how attractive it appeared to the player 
(Phan, Keebler and Chaparro, 2016) 

Game Learning How much players learned from the game (Harms, 2020) 
 
Appendix H: Post-Survey - Ending 
 At the end of the Post-Survey, the following message was displayed. 
 
This is the end of the study. Thank you for taking part! 
  
If you have any questions concerning the Escape Game or this study, please contact 
us at unlockthefuturegame@gmail.com for more information.  
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Important: please do not talk with anyone about the Escape Game - except for people you know 
have participated already or after we have finished collecting data. This is crucial to avoid biasing other 
participants. 
  
Thank you again! 
Emmy 

 

Appendix I: Supplemental Results 
This section features some supplemental and descriptive results for the sample. 

I assessed whether players thought they had learned something from the game, and what they thought of 
the game’s difficulty and length. From the post-survey’s questions that related to the game’s learning 
potential, the results were very diverse among participants (N=26): on a scale from 1 (did not learn 
anything) to 7 (learned a lot), the participants on average scored a median of 4.2 and a mean of 3.8, with a 
standard deviation of 1.3. In addition, the majority of players, 16 out of 26, stated the difficulty of the 
game was “Just Right”, with three players saying it was somewhat too easy, and seven players saying it 
was somewhat too difficult. Finally, out of 26 players (hosts were again excluded), 18 stated they thought 
the duration of the game was “Just Right”, with two players thinking it was somewhat too short and six 
players stating it was (somewhat) too long. For teams that won the game, the mean completion time was 
93 minutes. 

Figures 14 through 20 feature more data about the sample and results. 

 

Fig. 15. The majority of players and hosts were born in Sweden, followed by the Netherlands and France. 
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Fig. 16. The vast majority of hosts and players had completed at least one university degree. 

The following two graphs contain data from players only. 

 

Fig. 17. Most teams that played “Unlock the Future” consisted of pairs or trios that did not know some of the 
other players before the game. This likely impacted trust and collaboration during the game. 
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Fig. 18. The majority of players had never played an escape game before “Unlock the Future”. 

The following figure contain data from hosts only. 

 

Fig. 19. Most hosts felt (mostly) confident about hosting “Unlock the Future”. 
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Fig. 20. The bar charts show the difference in environmental attitude, self-efficacy and collective efficacy when 
comparing scores before and after the game, for hosts and players. Hosts’ attitude and efficacy decreased after 
hosting the game, while players’ attitude and efficacy on average increased after playing the game. This increase 
was significant only for self-efficacy and collective efficacy. 
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Fig. 21. An overview of average scores for the various subscales of the Game Experience survey, as well as the 
average total game experience. . The Likert scale ranged from “Strongly Disagree” (=1) to “Strongly Agree” (=7), 
with a 4 representing “Neither Agree nor Disagree”. 
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