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Abstract 

In this article we establish the affordances of game making and hacking as a critical practice in 
teaching and research. We explain the origins of our approach in two completed research projects 
and consider its impact on our ongoing scholarly practice. In the first project, students at the 
Manchester School of Architecture were tasked with exploring questions relating to Britain’s post-
war power infrastructures through the creation of games (in place of traditional essays). These games 
were subsequently used to share research with the public. In the second project, we moved from 
game making to hacking through participatory research with young people, investigating how board 
game play could support their climate literacy and action. There, game hacking was an anarchic 
process that enabled young people to interrogate the world and develop critical frameworks for 
speaking out about their experiences. In our own research practice, we have used game hacking to 
creatively investigate designing for sustainability and as a practice for imagining alternative climate 
futures. Translating the methods of making and hacking into the UKHE classroom, we have 
developed creative game-based learning and teaching practice to support students to develop and 
investigate their own research agendas.  

Keywords: creative methods; higher education; research methods; critical design; critical literacy; 
game design; hacking; playful learning 
 

1. Introduction 

Research on game-based learning has established that games are useful interventions in 
education, promoting improved outcomes from primary school to universities. In this article we 
accept the positive correlation between games and learning outcomes. However, our focus is on non-
didactic interventions, on the potential of games to prompt critical thinking, for them to disrupt 
knowledge hierarchies and facilitate the sharing of knowledge and experience in multiple directions 
in pursuit of transformative research. This involves the democratization of teaching and research (in 
the tradition of radical pedagogies) in such a way that teachers and students (as well as researchers 
and civil society), are equal partners in the creation of knowledge pursued with the aim of improving 
social conditions (Freire, 2017). To engage in this kind of work with games, we must attend to how 
we figure games and play in research, moving beyond the use of games as educational tools that 
address perceived deficits in their players, or as tools through which to extract data from participants. 
Here we propose game making, hacking and jamming as a critical practice for researchers who would 
cultivate what Carr and Kemmis (1986, p. 162) describe as ‘a form of self-reflective inquiry’, those 
who wish to develop their own practices and those of the institutions in which research is undertaken. 
The researcher as hacker collaborates with all those involved in the coproduction of knowledge, 
understanding this as a relational and dialogic process, and engaging in ongoing reflection on the 
purpose and value of research. Building on the positive findings from existing research on game-
based learning, but looking to pedagogies and practices beyond its current scope, we propose 
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hacking and jamming in particular as interventions that promote and foster critical literacy in both 
teaching and research within Higher Education.  

We use the term critical literacy in the sense developed through social justice pedagogies (Freire 
& Macedo, 1987; Knoblauch, 1990; Freire, 2017), following Shor’s (1999) account of critical literacy as 
the capacity to question power relations, dominant discourses, and to discover alternative paths for 
self and social development. We chart the development of game hacking and jamming through our 
teaching and research practice, showing how they originate in game making as a learning and 
assessment tool in the HE classroom, and how they subsequently evolved through participatory 
action research (Fals Borda, 1987, 1988, 2001; Fals Borda & Rahman, 1981), a research methodology 
that shares a philosophical lineage with critical literacy in that it works with participants as co-
creators of research in a process of inculcating consciousness of social conditions. As we progress 
through our case studies, we chart the movement from game play (as a learning activity) through 
game making (as a more active form of the remediation of knowledge) to hacking and, finally, to 
jamming as a disruptive learning experience and research tactic.  

Games are routinely used in educational settings and there is a wealth of literature on the 
benefits of game-based learning (Aprea & Ifenthaler, 2021; Hartt et al., 2020; Pan et al., 2024; Rye et 
al., 2025; Su et al., 2024). We acknowledge this work but focus on how games intersect with creative 
and action research methods, addressing teachers and researchers in Higher Education contexts 
where research and learning are entangled. Playing, making and hacking games compose a critical 
practice that has much in common with established methods of engaged research, such as 
participatory, action, and co-creative methods. However, it is also distinct from these because it is 
grounded in the unique affordances of games themselves and is therefore able to offer alternative 
approaches in the posing, exploring and solving of research questions and problems. As educators 
already know, games are more than consumer products or objects of leisure. However, they also have 
more potential in education than use as didactic teaching tools. Their potential also exceeds their 
typical use as tools to facilitate participation by stakeholders (such as a means for the collection of 
empirical data) or as communicative research outputs aimed at the general public, which is how they 
are typically leveraged within academic research (Houghton, 2022; Iacovides et al., 2019; Ouariachi 
et al., 2019; Squire, 2021). Making, hacking and jamming is about doing research with games in a more 
collaborative sense than these existing practices. Ours is a practice that gives credit to games as co-
actors within learning and research, recognizing their value as partners in the creation of knowledge 
and critical literacy. 

2. Materials and Methods 

2.1. The Affordances of Games for Teaching, Learning and Research 

Our practice is rooted in the unique affordances of games themselves which are, according to 
Frans Mäyra (2009, p. 313), ‘multi-layered systems and processes of signification that mix 
representational and performative, rule-based and improvisational modes.’ It is precisely because of 
this mix of the rule-based and improvisational, the representational and performative, and the fact 
that one cannot study games without players nor vice versa, that game studies have the potential to 
be a ‘radical, transformative mode of scholarly practice’ (Mäyra, 2009, p. 313). To our thinking, games 
are processes and events (not merely narrative texts, cultural objects, nor teaching tools). Elsewhere, 
we highlight the ‘entangled’ nature of games, by which we mean that each game is a unique 
performance, or phenomena, arising from the interplay of components, rules, social contexts, and 
more, and argue that they continually throw up ethical questions about the ‘cuts’ of inclusion and 
exclusion and shifting and provisional power structures that emerge through play (Germaine & 
Wake, 2022; Wake, 2022). Games are participatory in nature, bringing together players, components 
and environments in dynamic networks of play that are highly contingent and open to 
transformation.  
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Games also hold a persuasive power, variously described in terms of ‘simulation’ (Frasca, 2004), 
‘procedural rhetoric’ (Bogost, 2007) and ‘expressive processing’ (Wardrip-Fruin, 2009). As Bogost 
(2007, p. vii) has noted, games invite players to interact with systems and form judgements about 
them. In other words, they provide designers and players with an opportunity to both mount and 
critique arguments, to test hypotheses, to collaborate, to compete, to succeed, and fail. Defined by 
uncertainty of outcome (Elias et al., 2012, p. 137), games are speculative: their rules ‘push players to 
explore previously uncharted possibility spaces. They unleash creativity and foster strategic thinking’ 
(McGonigal, 2012, p. 21). ‘Half-real’ (Juul, 2005), but not separate from reality (Germaine, 2022b, 2025; 
Zimmerman, 2012), games promote the imagining of alternative worlds and ways of thinking and so 
provide an apt companion for pedagogies rooted in social justice and critical literacy, as well as 
critically engaged forms of action research. This claim for the radical potential of games in learning 
and research is not hindered by their rule-based nature. Indeed, it is our contention that rules promote 
rather than stifle creativity, especially when the constraints or limits imposed by rules become the 
focus of activity. Because games, and analogue games in particular, make plain their rules and 
mechanics, they invite modes of counter play, such as game hacking (Germaine & Wake, 2024), which 
subject the rules of the game (and the systems they model) to critique and transformation.  

Mary Flanagan articulates this potential of games in Critical Play in which she asks, ‘what if some 
games, and the more general concept of “play,” not only provide outlets for entertainment but also 
function as a means for creative expression, as instruments for conceptual thinking, or as tools to help 
examine or work through social issues?’ (2009, p. 1). In the decade and half since the publication of 
Critical Play, this ‘what if’ has been partially realised in the increasing use of games in education 
(Brown, 2014; Cai et al., 2017; Su et al., 2024; Whitton, 2009, 2014); in communicating ideas and values  
(Flanagan & Nissenbaum, 2014; Gislam et al., 2025; Illingworth & Wake, 2019; Jerrett & Howell, 2022); 
in promoting activism (Chess, 2020; Glas et al., 2019; Vervoort et al., 2024); in creative methods where 
games have been useful in collecting data (Gauntlett, 2007; Kara, 2020); in the reading of games as 
cultural texts (Bostan, 2021; Cole & Barker, 2020; Shaw, 2025); and in promoting the impact of 
academic work, or generating social impact in other ways (Grace, 2020; Houghton, 2022; Squire, 
2021). These mobilisations of games in pursuit of pre-defined outcomes notwithstanding, the 
potential of game design as a mode of conceptual thinking in relation to the critical literacy and other 
forms of radical pedagogies remains to be realised. As Coulton and Hook (2017) argue, game design 
research, which considers games themselves as objects of enquiry, would benefit in moving towards 
approaches favoured in design-led research, especially those of critical and radical design. Our 
research praxis takes up this challenge, noting that it entails considering the process of game design 
itself as a mode of creative research, one that (as in critical design) might open ‘the unavoidable 
plurality of the future’ (Coulton & Hook, 2017, p. 116). 

Our use of games in research and learning within Higher Education thus also takes inspiration 
from critical design practice which proposes that product and industrial design, rather than being 
limited to the production of objects for fiscal gain and technological development, ‘can be used to 
mobilize debate and inquire into matters of concern through the creative processes involved when 
designing objects’ (Malpass, 2017, p. 1). This shift in design practice, which Matt Malpass describes 
as being affective rather than explanatory, an opening up of lines of inquiry rather than providing 
answers or solutions, is something our research praxis explores, capitalizing on the performative and 
entangled nature of games which, on an ontological level, open to the possibility of radically different 
outcomes. Games are, we contend, a perfect mode for undertaking what Ivan Illich (1973) describes 
as ‘counterfoil’ research, research that breaks with a growth-oriented agenda, and instead seeks to 
examine the tools, structures, relationships and systems that drive injustice and crises. In this way, 
our use of games in both teaching and research contribute to practices across education aimed at 
fostering critical literacy and challenging hegemonic discourses and hierarchies of power that 
structure education and research. This is why it is important to move from using games as teaching 
tools to (re)making and hacking games, modes of learning and play that are interrogative, curious, 
supporting collective inquiry, reflection and action. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 September 2025 doi:10.20944/preprints202509.1106.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202509.1106.v1
http://creativecommons.org/licenses/by/4.0/


 4 of 21 

 

2.2. Game Design as Pedagogy and Research Practice in Higher Education 

There are two key strands in the literature on games and learning which, broadly speaking can 
be characterised as being concerned with (1) the use of games and/or play in the classroom, especially 
the use of “serious” or educational games for teaching (Aprea & Ifenthaler, 2021; Brandl & Schrader, 
2024; Brown, 2014; Cai et al., 2017; De Gloria et al., 2014; Hartt et al., 2020; Houghton, 2022; Kafai & 
Burke, 2016; Pan et al., 2024; Schrader, 2022; Su et al., 2024; Whitton, 2009), and (2) the gamification 
of education (Araya et al., 2019; Christopoulos & Mystakidis, 2023; Dichev & Dicheva, 2017; 
Khoshnoodifar et al., 2023; Li et al., 2023). The model we outline in this essay explores a third, less 
studied model: the integration of game design in Higher Education teaching and learning as a research 
process and critical pedagogy. 

The use of game design in Higher Education, outside courses on game design itself, has been 
relatively limited. One notable exception to this is Philip Sabin’s work at King’s College London 
which embeds game design in the teaching of military strategy and history. Sabin’s work provides 
useful insight into the affordances of game design as pedagogical method. Four of the potential 
benefits of game design as learning set out by Sabin are: 

 The requirement that users and designers engage systematically with the underlying dynamics 
of situations. 

 The engagement of users and designers in an active learning process through the engagement 
with the decision elements of historical, or indeed hypothetical future, scenarios. 

 The improvement of feedback, for both instructors and students, as to the level of understanding 
of the user and player’s understanding of the situations modelled. 

 They provide broader transferrable skills, including teamwork, design skills, and the 
dissemination of ideas. 

Sabin’s approach leverages those affordances of games already identified by scholars (discussed 
above) who argue for their role in promoting systems thinking, speculative or hypothetical thinking, 
and generating engagement through active learning.  

This pedagogical model of learning through making games can also be found in the work of 
Yasmin Kafai and Quinn Burke (2016), where coding skills and video game making are proposed as 
a participatory pedagogy. Here the focus is not on Higher Education, but on how coding video games 
fosters active learning and supports the development of literacy across different educational settings. 
Despite their different contexts, the work of Sabin, Kafai and Burke suggests a shift from the use of 
games as tools for instruction in education, to the making of games for participation in learning, what 
Kafai and Burke call “constructionist gaming”. While Sabin argues that game making focuses 
students on recreating and modelling real-world historical situations with high levels of accuracy, 
for Kafai and Burke, the focus is less on simulation through game making, and more on unleashing 
students’ creativity. 

In our own teaching and learning practice, game making is focussed on developing critical 
thinking, and the games produced focus on exploring hypotheses and/or embodying research 
processes and questions. They are perhaps better thought of as thought experiments in which the 
‘what if’ aspect is placed at the foreground. In this work, our game making teaching and learning 
practice focuses on game mechanics and dynamics, rather than on their role as narrative or cultural 
texts. Our practice begins with Chris Crawford’s well-known definition of games in The Art of 
Computer Game Design (1984), which identifies four common factors: representation, interaction, 
conflict, and safety. Crawford’s definition begins with the idea of representation, suggesting that, 
through the combination of ‘explicit rules’ (its formal system) and the creation of a ‘model world,’ 
games represent a subset of reality. This concept of representation through rules is key to our 
understanding of the potential of games for teaching, learning and research in Higher Education, 
since playing with the rules, as in our practice of game hacking described below, requires that 
Crawford’s concept of interaction extends to the ability to see through, and tinker with, the formal 
game system.  
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This is not to say that games are only formal, mechanical systems. As Raph Koster notes, players 
‘see through the fiction to the underlying mechanics, but that does not mean the fiction is 
unimportant’ (2014, p. 166). While Koster privileges mechanics over fiction, seeing the latter as a ‘skin’ 
that is overlayered onto formal game systems, we see the double vision of the player as a key 
affordance of games as critical practice in teaching, learning and research. For games to foster critical 
literacy, it is necessary for mechanics and fiction to be visible simultaneously: the relative 
transparency of the fictional ‘skin’ allowing players to map connections between the two, opening 
the potential for games to invite critique and reflection. While game systems are often seen to precede 
game fictions, in games that represent aspects of reality, the extreme form of which is found in 
simulations like those explored by Sabin and his students, the reality represented (which might be a 
hypothesis, or, indeed, a fiction) necessarily precedes the mechanics. The role of the player – 
‘interaction’ in Crawford’s terminology – in this process is crucial. Players are encouraged to explore 
the causal relationships from a range of angles, focusing on the underlying dynamics of given 
situations rather than on establishing fixed (historical) narrative accounts of specific historical 
outcomes. For Gonzalo Frasca, this shift away from fixed sequences of events, and the incorporation 
of behavioural rules is a key feature of games which, while sharing common elements with other 
forms of representation, offer ‘distinct rhetorical possibilities’ (2004, pp. 221–222).  

Given the focus on processes in these definitions of games, it is important to recognise that rules 
are abstractions, and, therefore, necessarily simplifications of complex realities. As Willard McCarty 
(2004) puts it, ‘a model is by nature a simplified and therefore fictional or idealized representation, 
often taking a rough and ready form: hence the term “tinker toy” model from physics, accurately 
suggesting play, relative crudity, and heuristic purpose.’ The distillation, or slicing, of realities (be 
they historical or hypothetical) is crucial to the use of game design as research, and to research design 
more generally. Recognising, and embracing, this aspect of their craft, designers must work to 
identify not only the subset of reality that they wish to model, but also realise the assumptions with 
which they approach that reality. This is where our practices of making, hacking, and jamming are 
important since they (re)open both the fiction and mechanics of games to contingency, encouraging 
critique and interrogation. In this we move away from Crawford’s notion of the game as a perfectly 
‘closed system’ that must cover all contingencies, and consider a more open concept of the game that 
promotes critical literacy and an action-oriented research practice that remains open and reflexive 
about the process of research itself. 

2.3. From Black Box to Cardboard Box: the Use of Board Games in Our Practice 

The ‘open’ concept of the game, whose rules and fictions are available to interrogation, and 
hacking, leads us to work, in the main, with analogue rather than video games. Analogue games 
include board games, card games, roleplaying games and other forms of tabletop gaming that use 
physical components. Analogue games have two key affordances that make them a distinct 
proposition for our research method as opposed to their digital counterparts, namely the visibility 
and accessibility of their rules and mechanics. Where the immediacy of contemporary video games 
allows for a photo-realistic audio-visual experience that excels at generating immersive gameplay, 
board games, in which the interface is more obviously present, offer, deliberately or not, a 
‘hypermediated’ experience in which the medium is foregrounded (Bolter & Grusin, 1998). While this 
comment applies to all the material components of figurtop games (Germaine & Wake, 2024; Wake, 
2019; Wasserman, 2020), allowing for interrogation of the whole design process, it is the availability 
of the rules that makes analogue games most apt for the promotion of critical literacy and action 
research methods. Gameplay almost always requires the learning of the rules of the game, and, 
usually, players must manually ‘run’ the game. Conversely, in video gaming, the algorithms 
controlling the game environment can be largely concealed with the effect that, as Sebastian 
Deterding has put it, ‘[t]he player stops functioning as a “game executor” and can focus instead on 
her role as “game player”’ (2009, p. 34). This means that players of board games must engage with a 
game’s ‘operational rules’ (the rulebook) and many, particularly those playing at a competitive level, 
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will also engage with the ‘constitutive rules’ (the logical and mathematical principles) underlying 
those operational rules. Taking the role of ‘game executor’ comes with advantages over focussing 
solely on one’s role as a game player. As Sabin puts it, running a tabletop game ‘obviously requires 
a lot more intellectual effort from users, just as playing a piece of sheet music requires more effort 
and understanding than playing a CD, but it also makes the dynamics of the process much more open 
and explicit, giving users the scope to add their own interpretations and improvisations, and in the 
end perhaps to produce entire compositions of their own’ (2012, p. 26). Thus, our turn to analogue 
games arises from the fact that they make explicit the dynamics at work in play structures, opening 
the rules, mechanics and systemic element of the game to interrogation and challenge. Just as systems 
and power structures that determine players’ lives outside of the game are constructed, typically to 
the benefit of some and disadvantage of others, so are game systems deliberately constructed and 
enacted in certain ways. If critical literacy and action research alike wish to support people in resisting 
systematic oppression through critical and collective inquiry, reflection and action (Cammarota & 
Fine, 2008), board games are a site where this work can take place, typically without resistance, either 
from a pre-coded game system put in place by developers, or by those with vested interests in the 
status quo, since board game play is typically seen as a harmless activity, even beneficial for learning.  

3. Results: Our Case Studies 

In the case studies that follow we examine the development of our praxis of game hacking 
through results as they manifested in specific examples of our teaching and research. The first case 
study focuses on teaching practice. In this project, students at the Manchester School of Architecture 
were tasked with exploring questions relating to Britain’s post-war power infrastructures through 
the creation of games. Here, game making was about demonstrating learning outcomes and sharing 
these with a wider (public) audience. The second case study concerns our own research practice in 
which, recognising the potential of games to produce new thinking rather than reproduce and 
remediate knowledge, we developed the method of game hacking to investigate research questions. 
Our third case study details an attempt to make use of these methods in a participatory action 
research project, which set out to explore how board game play could support young people’s climate 
literacy and action. There, game hacking became an anarchic process that we came to call jamming. 
These projects demonstrate the critical and radical potential of games as well as the participatory and 
entangled nature of teaching, learning, research and dissemination, or communication, of that 
research. 

3.1. Case Study One: Landscapes of Postwar Infrastructure 

Our first case study describes an ‘Appendix’ project attached to the third-year undergraduate 
unit ‘Landscapes of Postwar Infrastructure’ led by Richard Brook and Luca Csepely-Knorr at 
Manchester Metropolitan University. The unit, delivered alongside an AHRC-funded project of the 
same name (which ran from 2020-2022), introduced students to the role of design professionals 
working alongside engineers in the delivery of large-scale schemes such as motorways, power 
stations, reservoirs, telecoms, and forestry in the period between 1945 and 1980. In addressing this 
topic, the unit had the following learning outcomes: 

1. Increase your awareness of the history and theory of architecture and landscape architecture in 
the 20th century. 

2. Better understand contemporary practices and collaborations through the understanding of the 
development of professions, institutions and policies. 

3. Develop critical and analytical skills needed to understand the socio-political context in which 
architecture practice operates. 

4. Develop research, writing and discussing/debating skills, constructing an argument, and 
initiating and sustaining discussions 
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5. Develop and understanding of the basics of game design and communicating complex research 
questions through the medium of games to a variety of public audiences 

The unit was delivered in the form of lectures and seminars, with learning outcomes assessed 
by a traditional academic essay. 

Alongside the relatively conventional methods of delivery and assessment, the course structure 
allowed for an additional 5-credit ‘Appendix’ in which staff and students were encouraged to explore 
alternative learning strategies.  The brief for the Appendix, created by Paul Wake and professional 
game designer Matteo Menapace, tasked students with working in teams to design board games that 
explored Britain’s post war infrastructure and landscape. These games were assessed against four 
criteria: ‘Depth’ (a consideration of the design process that asked how far students had gone from 
repurposing existing games to original work), ‘Information Design’ (the language of the components 
and rulebook); ‘Metaphors and Mechanics’ (the game’s success in modelling real-world 
events/systems); and ‘Teachable Potential’ (the extent to which the game functioned as a 
learning/teaching tool). While the work undertaken for the Appendix supported students in 
achieving the unit’s learning outcomes, it had the supplementary (and complementary) aims of: (i) 
developing a practical understanding of the basics of game design (including developing analytical 
skills through the deconstruction existing games, and information design skills); (ii) prototyping 
skills (in particular participatory research and observation); and (iii) skills in communicating complex 
research questions to a variety of publics (in this case, young people aged between 11 and 17). 

Students designed their games over a period of six weeks. This work was scaffolded by a series 
of workshops on game design with Paul and Matteo Menapace (a professional game designer) that 
ran concurrently with the seminars and lectures on the ‘Landscapes of Postwar Infrastructure’ unit. 
The resulting games were visually impressive but required further work to develop the rules and 
overall playability. As Brook, the unit leader reflected in a report delivered to the AHRC, ‘games 
design is perhaps more of a complex task than we imagined’ (Brook, 2022). 

Two games, Connection (a game exploring the connections of Britain’s cities and green spaces 
with transport and power – see Figure 1) and New Town Power (a town-building game that focusses 
on the provision of utilities and transport links) were taken through several further rounds of 
playtesting by a group of students and, ultimately, after months of iterative design, were used to 
share our research with young players, finding audiences at a local secondary school, at the 
Manchester ESRC Festival of Social Science, and at the Bluedot science and music festival at Jodrell 
Bank Observatory in Cheshire. 
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Figure 1. Connection. 

The relative success of the games in engaging various publics with live research 
notwithstanding, the games made by the students represented a remediation of knowledge, not 
necessarily a critical interrogation of the production of knowledge. The practice of game making as 
learning developed through this project mirrors the process as described by Sabin in that it promoted 
literacy about systems (including social, mechanical and historical systems). However, the focus on 
making playable games that would communicate digestible lessons, both for the makers and the 
intended public audiences, did not foster critical literacy of the type we describe in the introduction. 
Put simply, games gave learners and educators in the project a new mode through which to share 
their ideas, but not new ideas. 

3.2. Interlude: Theorising Hacking as Playing With, Not By, the Rules 

Encouraged by the successes of game making in the classroom in dialogue with live research, 
and conscious of the limitations of that work, we set out to explore the affordances of games in our 
own research.  Inspired by the work of activist game makers such as Paolo Pedercini (Molleindustria 
Games) and Matteo Menapace (Beesness Games), whose games, often made in collaboration with 
others and often in non-academic spaces, offer powerful critiques of the world around us (Menapace, 
2017; Pedercini, 2012), our work began from a belief that thinking-with-games might promote more 
than the re-making of existing models of the world. To this we brought a somewhat contrary-wise 
approach to rules in games. Specifically, we responded to Bernard Suits’ suggestion that ‘to play a 
game is to engage in activity directed towards bringing about a specific state of affairs, using only 
means permitted by rules,’ (2014, p. 36). To our thinking, the constraints Suits identifies as central to 
games imply the possibility that alternative actions that might be taken. This contention is based on 
a well-known adage in the discipline in which we both trained (literary and critical theory): rules 
always imply their own transgression, the imposition of a limit always pre-suppose its crossing 
(Bakhtin, 1984; Derrida, 1993; Stallybrass & White, 1986). Games, then, hold the promise of anarchic 
and radical forms of play that question the relation between games (as sets of rules) and players (who 
are expected to submit to, and obey, those rules). In line with Suits, we acknowledge that such a 
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louche attitude towards rules (accepting them ‘just because’ but also acknowledging that they may 
be broken at any time) might indeed entail the collapse the game. It might, though, also entail the 
arrival of something new. We contend that the anarchic (playful) potential of games, paradoxically 
made apparent by the prominent position afforded to rules in almost all definitions and in practice, 
is key to the kinds of radical, critical, and socially transformative engagement imagined by play 
scholars, social justice educators, and others seeking to deploy games in radical ways that might 
challenge hierarchies and power structures. We call this approach ‘hacking.’ 

What do we mean by hacking? On a practical level, hacking comprises anything from replacing 
a game’s art and components, changing player counts or roles, shifting from collaborative to 
competitive dynamics (or vice versa), rewriting rules, and changing, or even abandoning altogether, 
win and loss conditions (Germaine & Wake, 2024). In this sense, hacking is a tried and tested method, 
and one that is regularly used amateur and commercial game designers alike, offering a way of 
making games quickly by taking something that already exists – in all likelihood something that 
already works – and changing it to a greater or lesser extent. Understood in this practical sense, of 
hacking might describe the way in which Elizabeth Hargrave’s award-winning Wingspan 
(Stonemaier Games, 2019), a game about discovering and attracting birds, might be become a game 
about dragons, Wyrmspan (Stonemaier Games, 2024), or fish, Finspan (Stonemaier Games, 2025), or 
indeed Pokémon, as the fan-made Pokéspan (trmptdrummer, 2021) demonstrates. While these 
variants of Wingspan (it would be easy to give further examples from other game franchises) use the 
practical design methods that underpin hacking, the final outputs evidence commercial rather than 
critical intent, and might be taken as suggesting that there is nothing inherently critical (or 
subversive) about the practice of hacking games. Indeed, as Braxton Soderman (2021, pp. 206–207) 
has cautioned in relation to indie game jams, such hacking might be seen as ‘playfulness tamed’, 
putting creative efforts in service of generating novelty that can be commodified, creating games as 
consumer products. The ‘reskins’ of Wingspan, are perhaps better described as ‘remaking’ rather than 
hacking, therefore, suggesting that ‘hacking’, if it is to work in concert with games’ potential to 
generate opportunities for critical literacy, has a more specific meaning.  

Our work on hacking diverges from existing commercial (re)making practices to become a form 
of ‘reading’ the world and speaking back. However, this remains a continuation of its more 
widespread meaning in popular culture. Hacking began as a practice in the newly-established 
computer science and engineering labs at MIT in the 1960s and 1970s, as students turned to tinkering 
with technology to find creative solutions to problems. The definition of hacking in popular accounts 
of hacker culture since this time, especially since the 1980s and 1990s, describes it as the unauthorised 
use of, or entry into, a computer system. It has also been described more positively as a mode of 
creative, hands-on problem solving (McGonigal, 2012, p. 187). More recent scholarly work on hacking 
co-opt it into the service of neoliberal ideas of productivity and innovation, where ‘hacking’ the 
system is about finding ways to generate economic growth (Rayner, 2018).  The shift in the 
understanding of hacking as tinkering, largely by students on the MIT programmes of the 1960s and 
1970s, to that of hacking as an unauthorised and disruptive intervention, to that of hacking as an 
entrepreneurial practice can be understood alongside the proliferation of the technologies of the 
Information Age in everyday life and changing attitudes to technology in the public imagination and 
among the political establishment. Commenting on the shifting perspectives about ‘hacker culture’, 
Douglas Thomas states that hacking ought to be understood as ‘more about the imagination, the 
creative uses of technology, and our ability to comment on culture than about any tool, computer, or 
mechanism’ (2002, p. 5). This sense of hacking as critical commentary underpins the process that we 
began to develop in our teaching and research practice, a process which reads game texts through 
the relation that inheres between the original game text (what might, following Gerard Genette’s 
(1997) work in literary theory, be called the hypotext) and the newly hacked game (the hypertext). 

However, our own method of hacking is alert to the tensions and to the ambivalence in the 
concept of hacking as something unlawful, even destructive, as well as something generative and 
creative. To avoid co-option back into the systems, structures and contexts the practice seeks to 
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critique, the hacking of games ought not, as we argue elsewhere, lead to the production of new games 
– and certainly not games that can be sold as new products (Germaine & Wake, 2024). Instead, our 
method evokes something deliberately destructive at the heart of hacking and we note, indeed, the 
very word ‘hacker’ comes from word ‘knacker,’ meaning one who undertakes the slaughter of horses. 
At the same time, we present hacking as a creative method aimed at transforming the systems (and 
the concomitant stories those systems carry) that frame our experience of the world. 

3.3. Case Study 2: Suppressive Fire 

Our exploration of the destructive and productive affordances of hacking saw us work with a 
number of games, including the classic card game Happy Families, which we remade as a game about 
the ethics of consumption, the children’s fruit collection board game Orchard (Farkaschovsky, 1986) 
that we used to expose the game’s model of fruit farming as a zero sum competition between humans 
and ‘crop-damaging’ birds, and the strategy board game Photosynthesis (Hach, 2017), a tree-themed 
game that we turned into a game about tank warfare. The latter is the example that we discuss in 
detail here to explore how hacking developed in our own research practice. 

Published to great acclaim in 2017, Photosynthesis is a prominent example among a growing 
number of nature-themed board games available in the commercial, or entertainment, market.. These 
nature, or ‘eco’ games typically utilize existing mechanics popular with strategy and hobby game 
consumers, and some are ‘reskins’ of popular older games. Our research sought to evaluate what the 
benefits might be to this proliferation of nature themes among gamers, and to analyse the 
representations of ‘nature’ these games offered to their growing player base. Our suspicion was that 
layering nature themes on existing design patterns might perpetuate extractivist ideologies (Chagnon 
et al., 2022; Gudynas, 2018; McKay & Veltmeyer, 2021) and other damaging sentiments about ‘nature’ 
(Germaine, 2022a). The research was conducted in preparation for a participatory study we were 
designing with young people to examine board games as cultural objects in the context of climate 
change (See below) and for a broader project on the issue of ‘ecogames’ we were developing with 
colleagues across Europe in preparation for a Horizon-UKRI grant proposal. The game we focussed 
on in our preliminary research is, as its title suggests, about photosynthesis, the process by which 
plants (in this case trees) convert light energy into chemical energy. It was selected because it was a 
highly popular and acclaimed example of a nature board game, and one of the early examples of its 
type.  

Photosynthesis is a competitive game, each player taking the ‘role’ of a species of tree with the 
goal of accumulating the greatest number of points by harvesting (removing) their trees from the 
board, with those closer to the centre of the board having the highest value. Play takes place on a 
board divided into 37 circular spaces arranged in a hexagonal pattern and representing the forest 
floor. Players begin by placing two small trees on the outer ring of the board and a sun segment is 
placed to show which of the trees receive light, and which are in shadow. The game has two phases. 
In the ‘Photosynthesis Phase’ players collect light points based on the number and size of their trees 
that are in the sun (which moves around the board each turn, necessitating forward planning to avoid 
trees falling under the shadow of other trees). In the ‘Life Cycle Phase’ players spend light points to 
carry out actions: Buying seeds/trees; Planting seeds; Growing trees; and Collecting (scoring points 
by removing trees from the board).  The game ends after eighteen rounds (when the sun has 
completed three revolutions of the board), at which time the player with the most points (the person 
who ‘collected’ the most trees) wins.. 

Photosynthesis may have kick-started a new trend for green games, but there is little that is new 
about its mechanics. The game is an engine builder in which there are two main strategies – 
prioritizing the accumulation of light points by developing a game engine that will produce them an 
increasing rate, or by blocking others’ accumulation of light points by planting trees that throw 
shadow onto their trees. Both strategies emphasize area control and the maximisation of profit and 
return on investment. As Sam Healey (2017) put it in his Dice Tower review, Photosynthesis is ‘an 
abstract strategy game with an economy.’ However, we felt that the economy of the game was 
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anything but abstract. The mechanics of area control, resource extraction, accumulation, and 
domination are those of colonial capitalism, and economy is as much a theme as the pretty trees 
emphasized on the box art. That the resource over which players compete is sunlight makes the 
ideologies of the game’s mechanics readily apparent: there is nothing more abundant than sunlight, 
and nothing natural about a system that would apportion and count sunlight as a finite resource. 
Moreover, in woodland communities shading is typically a matter of who fares best in which 
conditions. Taller beech trees shade their young to encourage slow growth, for example. As many 
ecologists (Beiler et al., 2009; Wohlleben, 2021) have pointed out, the woodland is a site of 
collaboration not competition. The system underpinning Photosynthesis is therefore neither a 
simulation of an ecosystem nor an abstract ruleset. It is the system of colonial capitalism. 

The abstractions of game systems reveal an underlying conception of nature as a Hobbesian state 
of way ‘every one against every one’, an ideology that naturalises aggressive competition (Hobbes, 
1651, p. 64). These game systems therefore also naturalise the violence on which capital accumulation 
is founded and reiterate a mechanistic vision of nature, which supposedly runs, and can be managed, 
as a machine. It is not that the game system of Photosynthesis is a mismatch for its theme, therefore, 
though it is the case that contemporary research on woodland ecologies emphasizes complex forms 
of collaboration rather than the survival of the fittest, but that game’s aesthetics, which include its 
formal elements, reveal a story about ‘nature’ that has underwritten capitalist production and 
accumulation. As Germaine (2022a) wrote in an early analysis of the game, Photosynthesis ‘operates 
on the logic of wargames’ and could ‘easily be re-skinned such that its tree avatars were represented 
by military units.’  

With this critique in mind, we decided to make ‘Photosynthesis: The wargame’, setting the game 
in World War Two, during the Battle of the Bulge (16 Dec 1944 - 25 Jan 1945), to take advantage of 
one of the most immediately recognisable global conflicts. We wanted the hack to remain as close to 
Photosynthesis as possible. In effect we would ‘reskin’ the game with the intention that the original 
game system would be immediately apparent. Our intention was not to make a wargame proper and 
as such we made no pretence of working towards a detailed (playable) historical simulation of the 
relief of Bastogne. The potential discomfort of this is clear: this is ‘dark play’ (Schechner, 2002), 
designed to make players feel uncomfortable and unsettled. With the historical aspect, and therefore 
the educational and/or training value, of the wargame stripped away, and military conflict placed 
over the abstract game as a ‘marketing’ or ‘advertising’ gimmick Suppression Fire might simply be 
seen as capitalising on war’s longstanding appeal in consumable media. For us, though, dark play is 
a potentially productive space, capable of disrupting stable and unthinking routine and prompting 
the kind of reflection required in critical literacy. The discomfort of playing at war without the 
ameliorating effects of simulation or training is something we hoped would provoke reaction and 
reflection on the part of players who might note that games (classically defined) have conflict at their 
core and that Photosynthesis, despite its appealing artwork, similarly has conflict at its heart. That the 
hack reveals this was confirmed at a workshop we ran as part of the Games Transformed festival in 
2024 when one participant remarked that the game was ‘not so much a reskin as a deskin.’ 

Accordingly, the rules of the game we made remain the same as the original, the only exception 
being that we determined that our version would be a two-player game to emphasize the combative 
nature of the original. Our actions were therefore limited to the renaming the various game 
mechanics and reflecting these changes with new artwork. We recruited Marc von Martial, a game 
artist with a track record of wargames design, to produce the board, tokens and rulebook, replacing 
all in-game assets with equivalents that evoked the aesthetics of traditional manual wargaming (hex 
grids, square die-cut tokens, recognisable historical units). The result was Suppressive Fire, a game in 
which seeds become military scouts, seedlings infantry, and large trees artillery (see Figure 2). The 
rotation of the sun becomes the direction of suppressive fire, which prevents units from moving in 
certain directions and occupying useful vantage points. The woodland map itself became a 
battlefield, with the most valuable ‘soil’ replaced by strategically valuable locations. The ‘light point’ 
economy became a military economy, allowing players to purchase more units for deployment.  
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Figure 2. Suppressive Fire player board, game board and directional template as designed by Marc von Martial 
for the authors. 

Our de-skin of Photosynthesis into Suppressive Fire takes the notion of competition in nature to its 
terrible conclusion: a war of all against all in which collaboration is not possible. In contrast, the messy 
lives of real trees, characterised by inter-species symbiosis, parasitism, collaboration and 
relationships of all kinds, suggest an altogether more complex reality, one that cannot easily be 
captured by formal abstractions, nor reduced to a collection of stocks of resources nor to a 
background environment or terrain – as in traditional war games and hobby games alike. 

In this example, which differs from the Wingspan rethemes we mention above as examples of 
commercial ‘hacking’, re-skinning came to be understood by us as a way of de-naturalising systems 
that are typically presented as seemingly ‘natural.’ Reskinning Photosynthesis, in this sense revealed 
that what was presented to players as a neutral biochemical and ecosystemic process (photosynthesis 
and the expansion of tree species through seed dispersal), was in fact a story about economics and 
territory control. Our hacking practice in this early stage of our research stops short of versions of 
critical play that openly disrupt or disobey rules, leading to emergent phenomena arising from the 
possibilities endowed by play but not necessarily acknowledged within formal rulesets and 
mechanics (Flanagan, 2009, p. 60). This is because we were interested in reflecting upon the rules 
specifically in our research process. The rule-breaking mode of critical play Flanagan (2009, p. 61) 
describes, in contrast, implies the possibility of system change, of ‘moving and playing within 
structures and systems to create an ‘open environment focused on experimentation and subversion.’ 
Although she accepts Crawford’s idea of the game as a closed system, with cohesive and integrated 
elements, and suggests that it is not always possible to be free of the rules, Flanagan suggests that 
game designers can encourage critical play by working ‘like a virus from within to infect and radically 
change what is expected and what is possible when players play’ (2009, pp. 61, 62). Despite refusing 
to break the rules, and, indeed, keeping every single rule of the game intact, this viral effect is 
precisely what our Photosynthesis hack enables. The process of hacking as reskinning, deployed in 
service of a critical literacy, can dramatically reorient players in terms of their relationship to the 
gameplay, radically altering how we read the original game and inviting critical reflection.  

3.4. Case Study Three: Hacking in Action Research and the Turn to Jamming 

In this final case study, we describe the Game in Lab/Libellud Foundation funded project ‘Games 
Imagining the Future: Play and the Environment’ to consider how game hacking intersects with the 
tenets of Youth Participatory Action Research (YPAR), thereby making explicit how our game-
making-as-hacking practice is a form of critical literacy in the tradition of radical pedagogies on which 
participatory action research is founded. The project, which took place between 2021 and 2022 in 
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Greater Manchester, set out to investigate how board games might be used to support young people’s 
understandings of the crisis; to evaluate board games as a tool through which young people can 
explore and share their ideas about the climate crisis; and to identify the ways in which games 
mobilise individual or collective action. Additionally, we sought the expertise and viewpoints of 
young people on the design patterns and trends we saw proliferating across the board game industry.  

Our initial proposal described a series of ‘playing and hacking’ workshops in which people 
would identify themes that were important to them as a group, before to deconstructing and 
remaking games to exploring those ideas. Before carrying out the participatory work, we imagined 
giving participants games to break and remake as they wished, transforming off-the-shelf board 
games into new playful experiences promoting the young participants’ visions of climate futures. The 
expected outputs included a co-authored academic paper, a toolkit for designers co-produced with 
young participants, and an annotated ludography of ‘Eco Games’ containing reflections written by 
young participants. 

The project did not go as planned, though it far exceeded our expectations. While in our project 
design we described hacking using terms like ‘mangling’ and ‘mayhem,’ the hacking sessions were 
far more disruptive than we had envisaged in our original research design. The sessions unfolded 
into messy chaos in which students ate cake, doodled, wrote notes, made pictures, hoarded, drew on, 
and played with game components in ways that the original designers never intended (see Figures 3 
and 4). The sessions, which are described in detail in a forthcoming co-authored paper written by 
ourselves and university student facilitators (Germaine et al., 2025), were unproductive according to 
the criteria of doing research since most of our intended outcomes never materialised, and not a single 
game the students made in the hacking sessions could be replicated beyond the live sessions. 

 

Figure 3. Characters Created by Participants for Matt Simpson’s card game, Ecosystem (2019). 
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Figure 4. A notebook from the sessions which participants often used to challenge one another’s ideas for new 
game rules. 

Rather than being productive of a design toolkit, or new, climate-conscious games, hacking 
became a way for participants to reflect on issues such as their perceived powerlessness in society, 
social conflict, and the seemingly inevitable inequalities that drive crisis. As participants ourselves 
within the research workshops, we reflected on the same issues alongside the young people. At the 
same time, as researchers engaged in participatory action research and conscious of funder 
expectations, of promises we had made regarding various publishable outputs, we reflected on an 
appropriate and ultimately invigorating powerlessness. As unicorns and hellsnails were added to 
serious games about planning ecosystems, and unplayable-complex and ever-evolving roleplaying 
games emerged through the weekly sessions, we realised we ought not to anticipate outcomes for 
our sessions and that providing structure to the hacking both invited and deserved the irreverence 
with which the participants responded.  

These reflections on the unproductive nature of the project prompt deeper thought on the 
process (and outcomes) of research. In designing the project, we followed the tenets of YPAR and 
participatory practice in aiming for ‘various degrees of collaboration’ between ourselves and our 
participants, and we understand that YPAR ‘involves all participants being free to challenge the 
thinking and practice of others’ (Percy-Smith et al., 2019, p. 191). This challenge to our research design 
and its adherence to the ends-in-advance agenda of academic research occurred early in the project. 
As the workshops developed, we had to rethink not only what our outcomes would be, but also our 
concept of hacking. Moving away from definitions of hacking that relate to creating new things, and 
even from ideas of hacking found in spy movies, cybersecurity, or that imply ‘breaking into’ 
computer systems, we approached a concept of hacking that was both messy and intimate, one that 
dismantles rules and systems, and allows us to explore new worlds. Such worlds might reflect the 
hackers’ own or may imagine something completely new and excessive. 

What we learned during our sessions with our young participants was that the intimate and 
messy process of hacking may, ultimately, act as a blockage in production, rather than as a point of 
creation. As one of our student facilitators put it, ‘the students enjoyed pushing back against the rule 
setter, regardless of how futile and unfair it appeared, right up to the point where the game was 
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packed away… To not win or lose, but to simply stretch out the game creation process to ignore the 
finality of the game’s end’ (Germaine et al., 2025). Following this reflection, we consider game hacking 
as akin to ‘culture jamming,’ a radical action that forces a change in direction through a refusal to 
participate according to the rules. We came to call this practice, the practice of inhabiting the moment 
of stalled production, ‘jamming.’ 

4. Discussion of Results: Jamming 

Our work on the ‘Games Imagining the Future’ project led us to consider the relation between 
hacking and jamming. We came to see the project’s title as prophetic, drawing attention as it does to 
the fixation on futures (outcomes, results, end products) over present processes (imagining). The time 
spent with the young participants in our weekly sessions gave us a renewed appreciation for the 
slowness required for game making as a critical practice. In this our work aligns with the call for slow 
research (Davidson, 2025; O’Neill, 2014; Ulmer, 2017) with its focus not on swift prototyping and 
output, but on reflection, creativity, and collaboration. ‘In this sense slow is a catalyst for conducting 
inter-disciplinary conversations and critical research that may disrupt, lead us to think deeply and 
critically. There is something in the idea of slow that is a call to thinking otherwise, for thinking 
dialectically’ (O’Neill, 2014, p. 201). We relate the call for slow research and ‘thinking otherwise’ to 
the radical pedagogical traditions evoked in the introduction to this article, considering slow research 
(and unproductive sessions such as those we took part in with our young participants) as ‘counterfoil’ 
research (Illich, 1973), and the ‘continuing, hopeful enquiry human beings pursue’ with one another, 
and through critical reflection (Freire, 2017, p. 45). 

To return to the example of Suppressive Fire in the light of these reflections, we ask what was our 
purpose in making the physical game? This was a process that took a great deal of time and effort, 
including liaising with a professional designer to produce a game that looked something akin to the 
commercial game it was hacking. In this process, the ‘final’ version of Suppressive Fire was not the end 
of the research, but only a prompt to further critical reflection and thinking, which we did with 
various players at workshops, demos and festivals. This process follows Freire’s conception of critical 
literacy in its equal share of effort given to reflection and action. Similarly, it represents a shift from 
the concrete (an existing game that represents how ideologies are perpetuated by cultural objects) to 
the abstract (a reflective analysis of the game’s mechanics and dynamics) back to the concrete (a 
transformed gameplay experience that gave rise to new reflections for those who engaged with it). In 
this, our hacking practice as a research practice follows the dialectical process outlined by Freire 
(2017, p. 78), in which concrete situations are never reduced wholly to the abstract, but in which 
reflection and action allow for a ‘critical perception’ of concrete realities. We see a similar, perhaps 
more radical, potential, in hacking as it teeters on the edge of jamming.  

Our thinking about jamming started with the idea of game jams. A staple of both informal and 
formal work on games, game jams are events in which people come together to design games (usually 
video games) from scratch. They are often time bound (lasting on average 48-72 hours), sometimes 
location bound, often themed, sometimes competitive and sometimes not. While there is sometimes 
a home-spun and anti-corporate aspect to game jams, they are often bound up with existing industry 
practices, and the wild innovation that they encourage often serves to generate new products and to 
identify new talent. Focused on the generation of reproducible outcomes at speed, these were not the 
jams we were looking for. 

Our approach to jamming comes from a different angle. Recalling our experience with young 
research participants in which jamming, while wildly creative, was, seemingly, also productive of 
nothing. Our experience there recalled to mind Roger Caillois’s (2001, pp. 9–10) description of play 
as ‘unproductive’: ‘Nothing’, he writes, ‘has been harvested or manufactured, no masterpiece has 
been created, no capital has accrued. Play is an occasion of pure waste: waste of time, energy, 
ingenuity, skill.’ The jamming that our young participants engaged in was, however, anything but a 
waste of time. It combined the jazz inspired sense of jamming with the sense of jamming as in being 
stuck fast, as ‘the blocking or stopping of a machine’ (OED). Perhaps inspired by the nature-themed 
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games with which we worked, our attention was caught by the OED’s many entries on jamming 
entries relating to logging, specifically to log-jams, a phrase that is both literal and figurative. 

In its figurative sense the ‘log jam’ has negative connotations, it is unproductive, it refers to 
things that stop progress. However, literal log jams suggest something more positive. We take our 
cue from the natural world in which log jams, in frustrating the flow of rivers, are generative rather 
than restrictive. In the world’s largest recorded log jam, the 51 square kilometer woody deposit in the 
Mackenzie River Delta in Nunavut, Canada, for example, fallen logs store around 3.1 million metric 
tons of carbon (Sendrowski et al., 2023). Meanwhile, so-called ‘engineered log jams’ are used for bank 
protection and habitat enhancement, providing a sustainable approach to river management. Natural 
or engineered, ‘in the form of overhanging logs, rootwads, and especially logjams, large woody 
debris creates pools, partitions habitat, and provides complex cover. Pools form around any material 
that creates friction and resists displacement by flowing water’ (Herrera Environmental Consultants, 
2006, p. 15). This friction, a resistance to flow, is at the heart of jamming as a critical and radical 
practice.  

Flow, understood as a state of complete absorption during which one might not even note the 
passing of time (Csikszentmihalyi, 1975), is at odds with the kinds of critical positioning that might 
inform transformative reflection and action. Indeed, as Braxton Soderman (2021, pp. 5–6) suggests, 
flow 

privileges individualism over social collectives, growth and accumulation over equilibrium and 
sustainability, self-determination over the idea that external forces shape human consciousness, and 
action over critical examination… Flowing subjects are not simply game players experiencing the 
psychological state of flow; they are being positioned as media consumers in a way that promotes 
flow’s ideologies. 

In other words, if games as consumable products aim to evoke flow, they run the risk of 
promoting passivity and capitulation to the status quo. In response to these challenges to the 
disruptive potential of games, but not entirely abandoning the optimistic sense of the playful, which 
Miguel Sicart (2014, p. 22) describes as an attitude in contradistinction to the activity of play (2014, 22), 
we find in jamming, rather than playing, making or hacking games, a means for disrupting the logic 
of consumption and conformity that characterise games as a media that serve hegemonic power 
structures. We suggest that jamming, as an extreme form of our hacking practice, is a much-needed 
disruption of such passivity, and a way of engaging with games that shifts agency from the dominant 
system that the game models or promotes, returning players to the point at which the rules and 
system of the game might be (re)opened to negotiation.  

Author Contributions: Conceptualization, C.G and P.W.; Methodology, C.G and P.W.; Writing – Original Draft 
Preparation, C.G and P.W.; Writing – Review & Editing C.G and P.W.; Project Administration, C.G and P.W.; 
Funding Acquisition, C.G and P.W. All authors have read and agreed to the published version of the manuscript. 

Funding: The research and writing of this paper were funded by the Arts and Humanities Research Council 
(Grant No. AH/T006137/1), Game in Lab (no grant number), the European Union (Horizon-UKRI STRATEGIES: 
A Sustainable Transition for Europe’s Game Industries, Grant Agreement No. 101094373), and the UKRI 
(10106920). 

Institutional Review Board Statement: The studies described in this paper were conducted according to the 
guidelines of the Declaration of Helsinki and approved by the Ethics Committee of Manchester Metropolitan 
University (Protocol ID 36151. Approved 29th Sep 2021). 

Informed Consent Statement:  Informed consent was obtained from all subjects involved in the study. 

Acknowledgments: With thanks to the participants of ‘Games Imagining the Future’ and our student 
facilitators, Charlotte Gislam, Lucy Roberts, and Jack Warren. With thanks to Marc Von Martial for the design 
work on Suppressive Fire. Thanks also to organisers of the Blue Dot Festival and Games Transformed for 
opportunities to conduct workshops at those events. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 September 2025 doi:10.20944/preprints202509.1106.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202509.1106.v1
http://creativecommons.org/licenses/by/4.0/


 17 of 21 

 

Conflicts of Interest:  The authors declare no conflict of interest. 

References 

1. Aprea, C., & Ifenthaler, D. (Eds). (2021). Game-based learning across the disciplines. Springer. 
2. Araya, R., Arias Ortiz, E., Bottan, N. L., & Cristia, J. P. (2019). Does Gamification in Education Work?: 

Experimental Evidence from Chile. Inter-American Development Bank. https://doi.org/10.18235/0001777 
3. Bakhtin, M. (1984). Rabelais and His World (H. Iswolsky, Trans.). Indiana University Press. 
4. Beiler, K., Durall, D., Simard, S., Maxwell, S., & Kretzer, A. (2009). Architecture of the wood-wide web: 

Rhizopogon spp. genets link multiple Douglas-fir cohorts. The New Phytologist, 185, 543–553. 
https://doi.org/10.1111/j.1469-8137.2009.03069.x 

5. Bogost, I. (2007). Persuasive Games: The Expressive Power of Videogames. The MIT Press. 
https://doi.org/10.7551/mitpress/5334.001.0001 

6. Bolter, J. D., & Grusin, R. (1998). Remediation: Understanding new media. The MIT Press. 
7. Bostan, B. (Ed.). (2021). Games and narrative: Theory and practice. Springer. 
8. Brandl, L. C., & Schrader, A. (2024). Serious Games in Higher Education in the Transforming Process to 

Education 4.0—Systematized Review. Education Sciences, 14(3), 281. 
https://doi.org/10.3390/educsci14030281 

9. Brook, R. (2022). The Landscape of Post-War Infrastructure: Culture, Amenity, Heritage and Industry. Outcomes. 
Impact Summary. [Report to UKRI]. UK Research and Innovation. 
https://gtr.ukri.org/projects?ref=AH%2FT006137%2F1 

10. Brown, H. J. (2014). Videogames and Education. Routledge. https://doi.org/10.4324/9781315698373 
11. Cai, Y., Goei, S. L., & Trooster, W. (Eds). (2017). Simulation and Serious Games for Education. Springer. 

https://doi.org/10.1007/978-981-10-0861-0 
12. Caillois, R. (2001). Man, Play, and Games (M. Barash, Trans.). University of Illinois Press. 
13. Cammarota, J., & Fine, M. (2008). Revolutionizing education: Youth participatory action research in motion. 

Routledge. 
14. Carr, W., & Kemmis, S. (1986). Becoming Critical: Education Knowledge and Action Research. Routledge. 

https://doi.org/10.4324/9780203496626 
15. Chagnon, C. W., Durante, F., Gills, B. K., Hagolani-Albov, S. E., Hokkanen, S., Kangasluoma, S. M. J., 

Konttinen, H., Kröger, M., LaFleur, W., Ollinaho, O., & Vuola, M. P. S. (2022). From extractivism to global 
extractivism: The evolution of an organizing concept. The Journal of Peasant Studies, 49(4), 760–792. 
https://doi.org/10.1080/03066150.2022.2069015 

16. Chess, S. (2020). Play like a Feminist. MIT Press. 
17. Christopoulos, A., & Mystakidis, S. (2023). Gamification in Education. Encyclopedia, 3(4), 1223–1243. 

https://doi.org/10.3390/encyclopedia3040089 
18. Cole, A., & Barker, D. (2020). Games as Texts: A Practical Application of Textual Analysis to Games. CRC Press. 

https://doi.org/10.1201/9780429331329 
19. Coulton, P., & Hook, A. (2017). Games design research through game design practice. In P. Lankoski & J. 

Holopainen (Eds), Game Design Research: An Introduction to Theory and Practice (pp. 97–116). ETC Press. 
20. Crawford, C. (1984). The Art of computer game design: Reflections of a master game designer. McGraw-Hill. 
21. Csikszentmihalyi, M. (1975). Play and Intrinsic Rewards. Journal of Humanistic Psychology, 15(3), 41–63. 

https://doi.org/10.1177/002216787501500306 
22. Davidson, E. (2025, May 2). The Art of Slow Research: Why Taking Our Time Matters. The Binks Hub. 

https://binks-hub.ed.ac.uk/the-art-of-slow-research-why-taking-our-time-matters/ 
23. De Gloria, A., Bellotti, F., & Berta, R. (2014). Serious Games for education and training. International Journal 

of Serious Games, 1(1). https://doi.org/10.17083/ijsg.v1i1.11 
24. Derrida, J. (1993). Aporias (T. Dutoit, Trans.). Stanford University Press. 
25. Deterding, S. (2009). Living Room Wars: Remediation, Boardgames, and the Early History of Video 

Wargaming. In N. B. Huntemann & M. T. Payne (Eds), Joystick Soldiers: The Politics of Play in Military Video 
Games (pp. 21–38). Routledge. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 September 2025 doi:10.20944/preprints202509.1106.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202509.1106.v1
http://creativecommons.org/licenses/by/4.0/


 18 of 21 

 

26. Dichev, C., & Dicheva, D. (2017). Gamifying education: What is known, what is believed and what remains 
uncertain: a critical review. International Journal of Educational Technology in Higher Education, 14(1), 9. 
https://doi.org/10.1186/s41239-017-0042-5 

27. Elias, G. S., Garfield, R., & Gutschera, K. R. (2012). Characteristics of games. The MIT Press. 
28. Fals Borda, O. (1987). The application of participatory research in Latin America. International Sociology, 

2(4), 329–347. 
29. Fals Borda, O. (1988). Knowledge and People’s Power: Lessons with Peasants in Nicaragua, Mexico and Colombia. 

New Horizons Press. 
30. Fals Borda, O. (2001). Participatory Action Research in Social Theory: Origins and Challenges. In P. Reason 

& H. Bradbury (Eds), Handbook of Action Research: Participative Inquiry and Practice (pp. 27–37). Sage. 
31. Fals Borda, O., & Rahman, M. A. R. (Eds). (1981). Action and Knowledge. Breaking the Monopoly with 

Participatory Action Research. The Apex Press. 
32. Farkaschovsky, A. (1986). Orchard [Game]. 
33. Flanagan, M. (2009). Critical play: Radical game design. The MIT Press. 
34. Flanagan, M., & Nissenbaum, H. (2014). Values at Play in Digital Games. The MIT Press. 
35. Frasca, G. (2004). Simulation versus Narrative: Introduction to Ludology. In M. J. P. Wolf & B. Perron (Eds), 

The Video Game Theory Reader (pp. 221–235). Routledge. 
36. Freire, P. (2017). Pedagogy of the Oppressed (M. Bergman Ramos, Trans.). Penguin. 
37. Freire, P., & Macedo, D. P. (1987). Literacy: Reading the word & the world. Bergin & Garvey Publishers. 
38. Gauntlett, D. (2007). Creative explorations: New approaches to identities and audiences. Routledge. 
39. Genette, G. (1997). Palimpsests: Literature in the Second Degree (C. Newman & C. Doubinsky, Trans.). 

University of Nebraska Press. 
40. Germaine, C. (2022a). Nature Games in a Time of Climate Crisis. In C. Germaine & P. Wake (Eds), Material 

Game Studies: A Philosophy of Analogue Play (pp. 143–162). Bloomsbury. 
41. Germaine, C. (2022b). The Magic Circle as Occult Technology. Analog Game Studies, IX(IV). 

https://analoggamestudies.org/2022/12/the-magic-circle-as-occult-technology/ 
42. Germaine, C. (2025). Tabletop Eco-Weird: Gameplay Experience and Ecological Ethics. In N. M. Bell & B. 

Onishi (Eds), The Call of the Eco-Weird in Fiction, Film and Games (pp. 181–210). Palgrave Macmillan. 
43. Germaine, C., Gislam, C., Roberts, L., Wake, P., & Warren, J. (2025). Hacking Participation: Young People’s 

Climate Imaginaries and Board Games. In B. Bowman & S. Akram (Eds), The Routledge Handbook of Young 
People and Environmental Activism. Routledge. 

44. Germaine, C., & Wake, P. (2022). Introduction: Material game studies. In C. Germaine & P. Wake (Eds), 
Material Game Studies. A Philosophy of Analogue Play (pp. 1–20). Bloomsbury. 

45. Germaine, C., & Wake, P. (2024). Imagining the Future: Game Hacking and Youth Climate Action. In L. op 
de Beke, J. Raessens, S. Werning, & G. Farca (Eds), Ecogames: Playful Perspectives on the Climate Crisis (pp. 
483–504). Amsterdam University Press. https://doi.org/10.2307/jj.10819591.26 

46. Gislam, C., Crawford, G., Bagnall, G., Gosling, V., & Yodovich, N. (2025). Do Video Games Matter? 
Examining Video Games’ Pathways to Legitimacy and Cultural Value Through Cultural Intermediaries. 
Games and Culture, 15554120251341621. https://doi.org/10.1177/15554120251341621 

47. Glas, R., Lange, M. de, Raessens, J., & Vries, I. O. de (Eds). (2019). The Playful Citizen: Civic Engagement in a 
Mediatized Culture. Amsterdam University Press. 

48. Grace, L. (2020). Doing things with games: Social impact through play. CRC Press. 
49. Gudynas, E. (2018). Extractivisms: Tendencies and consequences. In R. Munck & R. Delgado Wise (Eds), 

Reframing Latin American development (pp. 61–76). Routledge. 
50. Hach, H. (2017). Photosynthesis [Board Game]. 
51. Hartt, M., Hosseini, H., & Mostafapour, M. (2020). Game On: Exploring the Effectiveness of Game-based 

Learning. Planning Practice & Research, 35(5), 589–604. https://doi.org/10.1080/02697459.2020.1778859 
52. Healey, S. (Director). (2017, June 18). Photosynthesis Review [Video recording]. 

https://youtu.be/J6K_0lC8w_E?si=Kkyuv1_AcnU-DFkT 
53. Herrera Environmental Consultants. (2006). Application of Engineered Logjams. Herrera Environmental 

Consultants. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 September 2025 doi:10.20944/preprints202509.1106.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202509.1106.v1
http://creativecommons.org/licenses/by/4.0/


 19 of 21 

 

54. Hobbes, T. (1651). Leviathan, Or, The Matter, Form, and Power of a Common-wealth, Ecclesiastical and Civil. 
Andrew Crooke. 

55. Houghton, R. (2022). Teaching the Middle Ages through modern games: Using, modding and creating games for 
education and impact (Vol. 1–1 online resource (306 pages) : illustrations). De Gruyter. 
https://doi.org/10.1515/9783110712032 

56. Iacovides, I., Cox, A., Furniss, D., Stawarz, K., Jennett, C., & Adams, A. (2019). Supporting engagement in 
research through a game design competition. Research for All, 3(1). https://doi.org/10.18546/RFA.03.1.04 

57. Illich, I. (1973). Tools for conviviality. Calder and Boyars. 
58. Illingworth, S., & Wake, P. (2019). Developing science tabletop games: ‘Catan’® and global warming. 

Journal of Science Communication, 18(4), A04. https://doi.org/10.22323/2.18040204 
59. Jerrett, A., & Howell, P. M. (2022). Values throughout the Game Space. Proceedings of the ACM on Human-

Computer Interaction, 6(CHI PLAY), 1–27. https://doi.org/10.1145/3549520 
60. Juul, J. (2005). Half-real: Video games between real rules and fictional worlds. The MIT Press. 
61. Kafai, Y. B., & Burke, Q. (with Steinkuehler, C.). (2016). Connected Gaming: What Making Video Games Can 

Teach Us about Learning and Literacy. MIT Press. 
62. Kara, H. (2020). Creative Research Methods: A Practical Guide (2nd ed). Policy Press. 
63. Khoshnoodifar, M., Ashouri, A., & Taheri, M. (2023). Effectiveness of Gamification in Enhancing Learning 

and Attitudes: A Study of Statistics Education for Health School Students. Journal of Advances in Medical 
Education and Professionalism, 11(4). https://doi.org/10.30476/jamp.2023.98953.1817 

64. Knoblauch, C. H. (1990). Literacy and the Politics of Education. In A. A. Lunsford, H. Moglen, & J. Slevin 
(Eds), The Right to Literacy (pp. 74–80). MLA. 

65. Koster, R. (2014). A theory of fun for game design. O’Reilly Media. 
66. Li, M., Ma, S., & Shi, Y. (2023). Examining the effectiveness of gamification as a tool promoting teaching 

and learning in educational settings: A meta-analysis. Frontiers in Psychology, 14, 1253549. 
https://doi.org/10.3389/fpsyg.2023.1253549 

67. Malpass, M. (2017). Critical design in context: History, theory, and practices. Bloomsbury. 
https://doi.org/10.5040/9781474293822 

68. Mäyra, F. (2009). Getting into the Game: Doing Multidisciplinary Game Studies. In B. Perron & M. J. P. 
Wolf (Eds), The video game theory reader 2 (pp. 313–329). Routledge. 

69. McCarty, W. (2004). Modeling: A Study in Words and Meanings. In S. Schreibman, R. Siemens, & J. 
Unsworth (Eds), Companion to Digital Humanities. Blackwells. 

70. McGonigal, J. (2012). Reality is broken: Why games make us better and how they can change the world. Vintage. 
71. McKay, B., & Veltmeyer, H. (2021). Industrial agriculture and agrarian extractivism. In B. McKay, A. 

Alonso-Fradejas, & A. Ezquerro-Cañete (Eds), Agrarian extractivism in Latin America (pp. 503–514). 
Routledge. https://doi.org/10.4324/9780367822958 

72. Menapace, M. (2017, January 30). Here’s a challenge: Hack 10 games in 10 weeks. Medium. 
https://medium.com/10-game-hacks-in-10-weeks/10-game-hacks-in-10-weeks-68d0255e3a52 

73. O’Neill, M. (2014). The Slow University: Work, Time and Well-Being. Forum: Qualitative Social Research, 15, 
3. https://doi.org/10.17169/FQS-15.3.2226 

74. Ouariachi, T., Olvera-Lobo, M. D., Gutiérrez-Pérez, J., & Maibach, E. (2019). A framework for climate 
change engagement through video games. Environmental Education Research, 25(5), 701–716. 
https://doi.org/10.1080/13504622.2018.1545156 

75. Pan, Y., Adams, E. L., Ketterlin-Geller, L. R., Larson, E. C., & Clark, C. (2024). Enhancing middle school 
students’ computational thinking competency through game-based learning. Educational Technology 
Research and Development, 72(6), 3391–3419. https://doi.org/10.1007/s11423-024-10400-x 

76. Pedercini, P. (2012, October 23). Toward Independence—Indiecade 2012. Molleindustria. 
https://www.molleindustria.org/blog/toward-independence-indiecade-2012-microtalk/ 

77. Percy-Smith, B., Thomas, N. P., Batsleer, J., & Forkby, T. (2019). Everyday pedagogies: New perspectives 
on youth participation, social learning and citizenship. In J. Batsleer, A. Walther, P. Loncle, & A. Pohl (Eds), 
Young People and the Struggle for Participation (pp. 179–198). Routledge. 

78. Rayner, T. (2018). Hacker culture and the new rules of innovation. Routledge. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 September 2025 doi:10.20944/preprints202509.1106.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202509.1106.v1
http://creativecommons.org/licenses/by/4.0/


 20 of 21 

 

79. Rye, S., Sousa, M., & Sousa, C. (2025). Beyond Scholastic Disciplines: The Need for Complex Game-Based 
Learning in a Complex World. In Transformative Learning Through Play (pp. 1–27). Palgrave Macmillan, 
Cham. https://doi.org/10.1007/978-3-031-78523-8_1 

80. Sabin, P. A. G. (2012). Simulating war: Studying conflict through simulation games. Bloomsbury. 
81. Schechner, R. (2002). Performance Studies: An Introduction. Routledge. 
82. Schrader, C. (2022). Serious Games and Game-Based Learning. In O. Zawacki-Richter & I. Jung (Eds), 

Handbook of Open, Distance and Digital Education (pp. 1–14). Springer. https://doi.org/10.1007/978-981-19-
0351-9_74-1 

83. Sendrowski, A., Wohl, E., Hilton, R., Kramer, N., & Ascough, P. (2023). Wood-Based Carbon Storage in the 
Mackenzie River Delta: The World’s Largest Mapped Riverine Wood Deposit. Geophysical Research Letters, 
50(7), e2022GL100913. https://doi.org/10.1029/2022GL100913 

84. Shaw, A. (2025). Video games as cultural studies other. International Journal of Cultural Studies, 28(2), 343–
353. https://doi.org/10.1177/13678779241295771 

85. Shor, I. (1999). What is Critical Literacy. Journal of Pedagogy, Pluralism, and Practice, 1(4), 1–32. 
86. Sicart, M. (2014). Play Matters. The MIT Press. 
87. Simpson, M. (2019). Ecosystem [Card Game]. 
88. Soderman, B. (2021). Against flow: Video games and the flowing subject. The MIT Press. 

https://doi.org/10.7551/mitpress/12831.001.0001 
89. Squire, K. (2021). Making games for impact (Vol. 1–1 online resource (245 pages) : illustrations). The MIT 

Press. 
https://search.ebscohost.com/login.aspx?direct=true&scope=site&db=nlebk&db=nlabk&AN=2728191 

90. Stallybrass, P., & White, A. (1986). The Politics and Poetics of Transgression. Cornell University Press. 
91. Su, F., Zou, D., & | |. (2024). A systematic review of game-based assessment in education in the past decade. 

Knowledge Management & E-Learning: An International Journal, 16(3), 451–476. 
92. Suits, B. (2014). The grasshopper: Games, life and utopia. Broadview Press. 
93. Thomas, D. (2002). Hacker culture. University of Minnesota Press. 
94. Ulmer, J. B. (2017). Writing Slow Ontology. Qualitative Inquiry, 23(3), 201–211. 

https://doi.org/10.1177/1077800416643994 
95. Vervoort, J. M., Moossdorff, C., & Thompson, K. A. (2024). Games for Better Futures: The Art and Joy of 

Making and Unmaking Societies. In L. Beke, J. Raessens, S. Werning, & G. Farca (Eds), Ecogames: Playful 
Perspectives on the Climate Crisis (pp. 181–198). Amsterdam University Press. 
https://doi.org/10.1515/9789048557219-008 

96. Wake, P. (2019). Token Gestures: Towards a Theory of Immersion in Analog Games. Analog Game Studies, 
6(3). https://analoggamestudies.org/2019/09/token-gestures-towards-a-theory-of-immersion-in-analog-
games/ 

97. Wake, P. (2022). Component parts: Board games as architecture and performance. In Material Game Studies. 
A Philosophy of Analogue Play (pp. 47–64). Bloomsbury. 

98. Wardrip-Fruin, N. (2009). Expressive processing: Digital fictions, computer games, and software studies. The MIT 
Press. 

99. Wasserman, J. A. (2020). Materially Mediated: Boardgames as Interactive Media and Mediated 
Communication. In E. MacCallum-Stewart & D. Brown (Eds), Rerolling Boardgames: Essays on Themes, System, 
Experiences and Ideologies (pp. 71–87). McFarland. 

100. Whitton, N. (2009). Learning with Digital Games: A Practical Guide to Engaging Students in Higher Education. 
Routledge. https://doi.org/10.4324/9780203872987 

101. Whitton, N. (2014). Digital Games and Learning: Research and Theory. Routledge. 
https://doi.org/10.4324/9780203095935 

102. Wohlleben, P. (2021). The heartbeat of trees: Embracing our ancient bond with forests and nature (J. Billinghurst, 
Trans.). William Collins. 

103. Zimmerman, E. (2012). Jerked Aound by the Magic Circle: Clearing the Air Ten Years Later. Gamasutra. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 September 2025 doi:10.20944/preprints202509.1106.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202509.1106.v1
http://creativecommons.org/licenses/by/4.0/


 21 of 21 

 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 
products referred to in the content. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 September 2025 doi:10.20944/preprints202509.1106.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202509.1106.v1
http://creativecommons.org/licenses/by/4.0/

