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Abstract 
This article examines the role of friction as a critical principle in interactive media design, particularly 
within the emerging field of non-anthropocentric game studies. Departing from dominant paradigms of 
smoothness, efficiency, and user-centric flow, it argues that friction, when deliberately and thoughtfully 
applied, can operate as a mechanism for decentering human agency and foregrounding more-than-
human perspectives, temporalities, and ontologies. Building on insights from user experience theory, 
game design, and posthumanist design scholarship, this article identifies thirteen friction dimensions 
that support non-anthropocentric approaches to game design. These include, among others, sensory 
mismatch, real-time pacing, collective agency, and refusal of interaction. The article begins by defining 
and contextualizing the concept of friction, initially examining its role in user experience design before 
analyzing its function within games and lastly focusing on its application in the context of non-
anthropocentric game design. 
 
Keywords Friction design, cognitive friction, non-anthropocentric design, non-anthropocentric friction; 
game design. 
 
 

1. Introduction 
 

We hate friction!  

While this article is an apology to friction and its powers, it is important to recognize from the start 

that many of us have a deep aversion to it. In some cases, one might even speak of “friction phobia”, 

an intolerance for delay, ambiguity, or resistance. Consider, for example, how intensely a stock trader 

might loathe friction, where even a millisecond of latency can determine profit or loss. This widespread 

discomfort makes the case for friction all the more difficult to argue, yet, all the more urgent. In an age 

obsessed with speed, efficiency, and smoothness, designing for friction has never been more 

necessary. 

  Many associations come to mind when we hear or read the word friction. According to The Free 

Dictionary, it can be defined as “the rubbing of one object or surface against another,” a “conflict, as 

between persons having dissimilar ideas or interests; clash,” or, borrowing from physics, “a force that 

resists the relative motion or tendency to such motion of two bodies or substances in contact” (Farlex, 

n.d.). This single dictionary entry already points in multiple directions: mechanical friction, social or 

emotional friction and physical resistance.  

https://creativecommons.org/licenses/by-nc-nd/4.0
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  In the context of this article, friction does not refer to the physical rubbing of surfaces, but rather to a 

psychological disruption: an incongruity, confusion, or resistance that interrupts expectations or disrupts 

habitual cognitive patterns. While primarily focused on experiences within digital environments, this 

discussion may also extend to non-digital interaction paradigms. 

Friction is usually a major enemy of smooth design, the dominant digital design paradigm developed 

and institutionalized by Big Tech across the globe (Pais, 2014). Since the 1950s, we have witnessed a 

shift from computer-centric and engineer-driven models of interface development toward user-centered 

paradigms, emphasizing usability and user experience. Over the course of several decades, computer 

scientists, designers, psychologists, ergonomists, and other specialists have collaborated to create 

frictionless systems, integrating software and hardware, and bridging the gaps between discontinuous, 

heterogeneous entities in seamless, fluid, and intuitive ways.  

  Today, much like the air we breathe, the internet and many digital services are constantly present, 

available 24/7, mostly without friction or interruption. Offline moments have become rare. But it wasn’t 

always like this. If you were born in the 1980s or earlier, you might still remember the distinctive noise 

of a 56K modem struggling to connect, a kind of sonic friction that disappeared in the early 2000s. 

Almost like in a ritual employing a mantra, that sound marked the transition from offline to online.  

 This is just one example among many of how smooth design has contributed to shaping a more 

connected, rapid, homogeneous, and accessible digital world. 

  The paradigm of smooth design lies at the heart of the ongoing digital transition, which seeks to 

migrate as many offline activities, actions, and objects as possible into the digital realm. This transition 

is largely driven by a desire to minimize friction: the fewer human intermediaries involved, the more 

streamlined and efficient the process becomes (Crary, 2014). In this logic, friction is not merely an 

inconvenience, it is framed as the principal obstacle to smooth design and, by extension, as an 

adversary of capitalism’s broader goals of speed, efficiency, and cost reduction. 

  A compelling illustration of the quest for increasing frictionless systems can be seen in the recent 

evolution of airport procedures, particularly check-in and passport control. The digitization of these 

services has already introduced widespread self-service systems, such as automated check-in kiosks 

and biometric passport gates, reducing the number of ground staff involved. Now, this transformation 

is poised to reach a new stage, as the International Civil Aviation Organization plans to eliminate 

traditional boarding passes and manual check-ins within the next three years (Gecsoyler, 2025). In their 

place, a “journey pass,” will integrate passport and flight information into a mobile device. Upon arrival 

at the airport, facial recognition systems will confirm the traveler’s identity and automatically complete 

the check-in process, eliminating the need to scan a boarding pass altogether. 

  This example is equally useful in showing how smooth design operates through a fundamental 

paradox: while it promises clarity, ease, intuitiveness, and connection, it systematically conceals the 

very infrastructures, decisions, and processes that shape our interactions (Pais, 2014).  

  As Inke Arns notes, in the context of human-computer interaction (HCI), transparency no longer 

means openness or legibility — as it might in politics or ethics — but rather the invisibility of operations 

for the sake of usability (Arns, 2011). This concealment is not neutral. A smooth interface hides not only 
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code and software but also the political and economic relations embedded within them (Pais, 2014). In 

this way, code becomes law (Lessig, 1999), and design becomes governance.  

  Hence, the design of smoothness removes friction, but in doing so, it also seems to erase some of 

user's awareness, capacity to question or resist. Friction, once a marker of difference and delay, is 

replaced by a compulsive sense of connectedness and immediacy — what Jonathan Crary describes 

as the "hallucination of presence, of an unalterable permanence composed of incessant, frictionless 

operations” (Crary, 2014). The dream of a 24/7 society mirrors the line of smooth design, both 

committed to eliminating temporal, spatial, and human thresholds. What disappears in this vision is not 

only friction but the very conditions that make time, rest, sleep and difference possible (Crary, 2014). 

The dream of 24/7 is permeated and supported by another dream, that of full automation. Nicholas Carr 

critiques the dream on frictionless automation — the ideal of seamless, efficient systems that remove 

the need for human effort, decision-making, or engagement, warning us that the removal of friction 

comes at a human cost: diminished agency, skill, attention, and meaning (Carr, 2014). He draws on 

examples from aviation, medicine, and creative work to show that when automation removes the need 

for decision-making or struggle, users become disengaged and lose critical abilities. For instance, pilots 

relying too much on autopilot can lose situational awareness, making them worse in emergencies:  

 The experience of pilots also reveals the subtle but often strong connection between the way automated 
systems are designed and the way the minds and bodies of the people using the systems work. The 
mounting evidence of an erosion of skills, a dulling of perceptions, and a slowing of reactions should 
give us all pause. As we begin to live our lives inside glass cockpits, we seem fated to discover what 
pilots already know: a glass cockpit can also be a glass cage. (Carr, 2014, p. 63) 

 
Smooth design, then, is not just a neutral technical pursuit, it is part of a broader cultural, economic and 

ideological technocratic worldview that sees human variability, slowness and friction as problems to 

solve, redefining how we live, move, and relate under late capitalism. 

 

2. Friction in User Experience Design  

  More than a decade ago, my thesis in the field of interactive art aesthetics led me to explore the 

concepts of smooth design, friction design and the experience of flow (Pais, 2014). Although my primary 

focus was on their application within art experience, I became also interested in how the tactics of 

friction might be extended beyond the arts, into everyday digital interfaces and interactions. Today, 

while such tactics continued to surface within experimental and critical art, it is perhaps unsurprising 

that few remarkable attempts emerged within mainstream interaction design, which remained largely 

committed to the classical principles of usability and efficiency as dictated by Norman, Nielsen and other 

followers (Norman, 2013; Nielsen, 1994). 

  Nevertheless, in recent years, there have been a few scattered calls to reflect on and deliberately 

incorporate friction into design practices (Maurer & Wouters, 2025), and through the intentional use of 

friction within game interfaces (Silva, Cardoso, & Giesteira, 2024) (Silva, Cardoso, & Giesteira, 2023). 

One frequently cited voice is that of Alan Cooper, who defined cognitive friction as “the resistance 

encountered by a human intellect when it engages with a complex system of rules that change as the 

problem permutes” (Cooper, 1999, p. 19). According to Cooper, digital interfaces inherently generate 
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more cognitive friction than non-digital physical devices, due to their layered, hidden complexity and 

dynamic behaviors. This friction can be exacerbated by poor design, for instance, when an element that 

appears to be a hyperlink (e.g., blue and underlined text) does not function as one, or the interface 

applies unfamiliar interaction patterns, thereby violating user expectations. While some degree of 

cognitive friction is unavoidable in digital systems, it is typically unintentional.  

However, according to other, more contemporary views, alongside with resistance, cognitive friction 

can also be seen as an opportunity that forces users to stop and to think. For Nicholas Carr, “problems 

produce friction in our lives, but friction can act as a catalyst, pushing us to a fuller awareness and 

deeper understanding of our situation” (Carr, 2014, p. 133). This perspective opens possibilities that 

have been gradually explored and selectively implemented in popular user interfaces in recent years, 

revealing that reasonable amounts of cognitive friction, when applied intentionally and strategically, can, 

in fact, be desirable. This shift marks a growing awareness that seamlessness is not always beneficial, 

especially when it comes to wellbeing, ethics and sustainability. For instance, digital wellbeing tools like 

Apple’s Screen Time create interruptive friction by pausing usage and requiring intentional override 

actions, encouraging users to reflect on compulsive behavior. Similarly, both Netflix’s “Are you still 

watching?” prompt and YouTube’s auto-stop function introduce forms of temporal and cognitive friction 

that disrupt the seamless autoplay loop, requiring users to actively confirm continued viewing. These 

seemingly minor interruptions serve multiple purposes: they attempt to reduce passive 

overconsumption, reintroduce intentionality into media engagement, and may even contribute to 

sustainability goals by minimizing unnecessary data streaming and helping lower the user’s digital 

carbon footprint. Other forms, like security friction in two-factor authentication or reflective friction in 

Reddit’s toxic comment warnings, serve ethical and protective functions. In a similar vein, cookie 

consent banners, when clearly designed, introduce reflective cognitive friction by prompting users to 

make deliberate choices about their privacy and data sharing, encouraging awareness of surveillance 

practices that might otherwise go unnoticed. 

  I could continue listing examples, but by now the point should be clear: friction has found a tiny place 

in the UX designer’s toolkit, used to prompt reflection, confirm intent, encourage reconsideration, and 

help prevent user errors. However, while this is an “OK start”, I argue that this use of friction remains 

largely aligned with the logic of smooth design. In other words, friction is often instrumentalized to keep 

users within optimal flow states, minimizing disruptions and avoiding negative experiences. Yet I see 

far greater potential for cognitive friction, with more nuanced, sophisticated, and radical forms that go 

beyond error prevention. One can imagine how friction be more vigorously applied to enable critical 

awareness of corporate data concealment, challenging practices around data privacy, draw attention to 

behavioral manipulation, help reduce digital carbon footprints, or disrupt our tendency to blindly accept 

everything generative AI presents as truth. 

 

3. Friction & playfulness   

  In my thesis, I primarily explored how friction can be employed as an aesthetic element in various art 

projects to provoke reflection, amusement, confusion, and critical engagement. This was demonstrated 
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through the analysis of works such as Delayed by Mathias Gommel, Human Browser by Christophe 

Bruno, Present Continuous Past(s) by Dan Graham, or Discontrol Party by Samuel Bianchini (Pais, 

2014). These artworks that deliberately introduce resistance such as delays, glitches, or expose 

surveillance systems, show that friction alongside with fun and playfulness, can make users more aware 

of the systems they are embedded in, prompting them to question norms of control, efficiency, and 

smooth interaction (Pais, 2014). This approach, I’ve argued, resonates with Mary Flanagan’s concept 

of critical play, which sees games and play not merely as sources of fun and entertainment, but as tools 

for conceptual thinking, creative expression, and social critique (Flanagan, 2009). Just as Flanagan 

identifies artistic and experimental games that subvert conventional rules and expectations, thereby 

exposing underlying ideologies, I’ve tried to show how friction in interactive art it opens up a space for 

critical engagement, subversion, and re-imagining of sociotechnical structures. Both perspectives 

emphasize that play, when entangled with friction, becomes not just a form of diversion, but a potent 

method for producing counter-narratives and reflective experiences. However, the works studied during 

my thesis remain largely proto-games, relatively simple in form, with limited narrative depth, minimal 

mechanics, and short durations of engagement. 

  By contrast, games and video games, due to their structural complexity and ability to sustain player 

attention over extended periods, are capable of supporting more intricate and layered forms of friction, 

both procedurally and semiotically. I can identify at least four levels of friction in games: technical friction; 

user experience cognitive friction; ethical friction, in-game narrative friction and procedural friction. On 

a technical level, players may experience undesirable and unintentional frictions such as loading times, 

lag, resolution drops, glitches, and system disconnections. From a user experience standpoint, 

cognitive friction may arise from unclear interfaces, insufficient feedback, or ambiguous system status, 

all of which can complicate player interaction; both technical and user experience cognitive frictions are 

typically flaws in performance or result of poor design. Beyond these external or surface-level 

disruptions, however, video games can also enable deliberately designed in-game frictions, ones that 

challenge narrative progression, procedural coherence, ethical decision-making, and the player’s sense 

of control or agency. It is this deeper and more generative category of friction that I will explore in the 

following sub-sections and sections. 

 

3.1 Ethical friction 

  In the book Beyond Choices (2013), Miguel Sicart offers a compelling reflection on friction in video 

games, bridging his work on emotions and ethics with Alan Cooper’s concept of cognitive friction. While 

Sicart acknowledges that certain interface elements such as GUIs and HUDs should avoid cognitive 

friction to maintain usability and clarity, he emphasizes that games, at their core, are emotional and 

ethical experiences. They thrive on ambiguity, emotional attachment, and uncertainty. For this reason, 

he argues that introducing or amplifying cognitive friction can serve as a meaningful design strategy; 

one that enables “emotional experiences that might encourage a thoughtful kind of play” (Sicart, 2013, 

p. 96). 
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  To illustrate this, Sicart points to moments where gameplay introduces intentional resistance or 

tension. In Grand Theft Auto IV (Rockstar, 2008), for instance, embodied friction appears when a drunk 

avatar stumbles and becomes difficult to control, disrupting the player’s sense of mastery and mirroring 

a loss of agency. In Heavy Rain (Quantic Dream, 2010), non-action becomes a form of friction, as the 

player, embodying Ethan, is forced to sit silently while his son eats dinner, creating psychological 

discomfort not through dramatic action, but through stillness and emotional weight (Sicart, 2013). 

  Building on this, Sicart introduces the notion of ethical cognitive friction which arises from the tension 

between the procedural level of the game and its semiotic level. This tension interrupts the instrumental 

logic of play, inviting players to pause, reconsider, and question both the game’s internal values and 

their own actions. As Sicart puts it, it is “a pause in instrumentality that allows creative play to take over” 

(Sicart, 2013, p. 95), transforming play from mere task execution into a space for ethical interpretation 

and reflection. To demonstrate the scope of this concept, Sicart draws on examples such as Fallout 3 

(Bethesda Game Studios, 2008) and Call of Duty 4: Modern Warfare (Infinity Ward, 2007). In Fallout 

3’s “Tenpenny Tower” quest, the ambiguity of ethical consequences is central: seemingly moral choices, 

such as diplomacy and peaceful negotiation, lead to unintended, ethically troubling outcomes, 

prompting players to question their assumptions about morality and causality. In Call of Duty 4, the 

“Aftermath” mission stages a moment of procedural-semiotic dissonance: after a nuclear explosion, the 

player briefly regains control of their avatar, suggesting survival — only to die moments later in a bleak, 

non-heroic scene. This inversion of player expectation challenges the conventions of the military 

shooter genre and encourages reflection on mortality, powerlessness, and the cost of war (Sicart, 

2013).  

  Sicart analyzes several games, and I am fairly certain that The Stanley Parable (Galactic Cafe, 2013) 

would have been included had it been released at the time of his writing. This game, in particular, offers 

numerous relevant examples of friction in action, some of which I will attempt to unpack below. 

 

3.2 The Stanley Parable, a game of many frictions 

  The Stanley Parable is an experimental narrative game in which players assume the role of Stanley, 

an office worker. One day, Stanley notices that the commands have stopped arriving, and his coworkers 

are missing. As he leaves his office to investigate, a disembodied narrator begins to guide his every 

move, telling him which doors to walk through, what paths to follow, and implicitly, what kind of story 

he’s in. The central dynamic of the game lies in how it invites players to either comply with or resist the 

narrator’s instructions. Every choice, whether it aligns with the narrator or subverts him, leads to a new 

branching path. This structure makes The Stanley Parable an ideal object for examining how friction 

can be meaningfully embedded into gameplay. Unlike conventional games that seek to streamline 

player experience into a state of "flow", The Stanley Parable introduces multiple forms of friction to 

interrupt, unsettle, and create critical distance (Soderman, 2021).   

  Cognitive friction arises when players are placed in unfamiliar, absurd, or unclear situations, such as 

standing in a white void, being locked in a broom closet, or restarting the game in recursive loops. As 

Braxton Soderman observes, “the game often breaks the fourth wall, acknowledging players’ presence 
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while encouraging them to reflect on their own experiences. It asks players to ponder questions such 

as ‘What am I doing here? What is the point of this? Why am I playing this game? — the kind of critical 

questions that flow experiences typically seek to displace”  (Soderman, 2021, p. 158). These moments 

defy the immersive rhythm of traditional gameplay, offering instead a break — a moment of mental 

dissonance where players become aware not only of the game’s structure, but of their own role within 

it. Friction extends beyond the cognitive into the procedural, as the game systematically refuses to 

reward skill, problem-solving, or mastery. Actions such as choosing a door, pressing a button, or defying 

the narrator rarely contribute to traditional progress. Unlike puzzle-based games, where each decision 

leads to mastery and linear advancement, The Stanley Parable strips these actions of functional 

significance, leaving the player suspended in ambiguity. In doing so, as Soderman observes, it aligns 

with Miguel Sicart’s concept of “slow technologies”: games that “break the flow of the interaction and 

create moments of awareness” and promote “reflection against the pressure of function, efficiency, and 

speed” (Sicart, 2013, p. 72-73; Soderman, 2021). As it also resonates with Brian Upton’s argument that 

narrative requires mental space to “breathe” (Utpon, 2015; Soderman, 2021). 

  Friction is equally embedded in the narrative structure, where the ongoing struggle between the 

narrator and the player generates a tension around control. While the narrator demands obedience, the 

game invites disobedience, only to reveal that even rebellion is anticipated and absorbed into the 

system. As Soderman observes, The Stanley Parable “keeps video games at a distance, ruthlessly 

mocking their illusion of choice, fractured narratives, critical thinking, and lust for achievement and 

solution” (Soderman, 2021, p. 183). Rather than offering a coherent storyline, the game unfolds through 

disjointed fragments that constantly undermine narrative expectations. 

  Ultimately, the game enacts a basic form of ethical cognitive friction: Stanley’s mindless job, 

(pressing buttons according to arbitrary commands) becomes a metaphor for the player’s own actions. 

The game not only interrogates whether the player’s choices carry any real weight but also poses a 

deeper question about the very purpose of play itself. 

  This brief analysis of Sicart’s scholarship on cognitive ethical friction and the multiple layers of friction 

in The Stanley Parable has helped identify at least four distinct types of in-game frictions: cognitive 

friction, ethical-cognitive friction, narrative friction, and procedural friction. Given more time and space, 

it would certainly be worthwhile to extend this inquiry to other games and interaction modalities in order 

to develop a more comprehensive mapping of friction. Nonetheless, the current analysis already 

provides enough ground to shift our focus and reflect on a more specific and underexplored category: 

non-anthropocentric friction. 

 

4. Non-anthropocentric play & non-anthropocentric friction 

 

  In recent years, I became increasingly interested by the notion of non-anthropocentric play, a mode 

of play that seeks to decenter human perspectives in game worlds, foregrounding non-human lives and 

ecosystems. Rather than reinforcing dominant, human-centered narratives, games such as Shelter 

(Might and Delight, 2013), Goat Simulator (Coffee Stain Studios, 2014), Everything (David O’Reilly, 
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2017), Untitled Goose Game (House House , 2019), Stray (BlueTwelve Studio, 2022), and Endling – 

Extinction is Forever (Herobeat Studios, 2022) invite players to engage with more-than-human worlds, 

granting agency to non-human beings who are typically marginalized or rendered invisible. Just like 

Alenda Chang, in this context, a non-anthropocentric game is “less concerned with graphical fidelity [...] 

than with responsiveness and responsibility — an accuracy regarding the kinds of relationships that 

inhere between humans and their environments and between elements within those environments, 

whether or not humans are present.” (Chang, 2019, p. 48) 

  Non-anthropocentric games recognize the complexity and multiplicity of reality, what Arturo Escobar 

(2018) describes as the pluriverse, and embrace the interdependence of all forms of life. By rejecting 

the “One-World World” paradigm, these games invite players to shift their perspectives and become 

attuned to invisible phenomena and the entangled ways in which human actions affect ecosystems 

(Escobar, 2018). In the game Everything, for instance, players play by becoming-with not only animals, 

but also bacteria, rocks, and galaxies (Pais, 2024). This ontological fluidity unsettles the cognitive ease 

typically associated with role-playing, demanding a shift in perspective toward interconnection. Its 

uncanny walk cycles, surreal collective dances, and meditative voiceover excerpts from Alan Watts 

create a sustained sense of estrangement that dislodges the player from habitual, anthropocentric 

modes of engagement. 

  Games such as Everything make playable a set of ideas that have emerged not only within 

philosophy, through the rise of object-oriented and flat ontologies (Bryant, 2011; Bogost, 2012) as well 

as posthumanism (Wolfe, 2010; Braidotti, 2013), but also within design (Borthwick et al., 2022; 

Wakkary, 2021; Forlano, 2016), which has become increasingly attuned to environmental concerns and 

seeks to decenter humans in complex design processes. In other words, non-anthropocentric games 

and modes of play are inscribed within a broader intellectual and cultural movement. 

  While games may contain a certain incongruity — raising ecological awareness while simultaneously 

relying on infrastructures with non-negligible carbon footprints (Abraham, 2022) — they remain powerful 

vessels for expanding our worldviews through interaction. By virtue of their capacity for simulation, 

games can reveal what the world was, what it is, and what it could yet become. Moreover, non-

anthropocentric games emerge against a backdrop of digital environments that are overwhelmingly 

human-centered, offering the possibility to unsettle and reconfigure players’ social imaginaries. 

  However, while some games appear non-anthropocentric on the surface, they can at times remain 

deeply structured around human control and expectations. This is the case of Stray, a game that is, in 

many ways, at the origin of the reflections developed in this paper. On first encounter, Stray seems to 

decenter the human by placing the player in the body of a cat wandering through a post-human world. 

Yet a closer examination reveals that the game is profoundly human-centric both procedurally and 

narratively. The cat entirely submits to the player’s will, moving with perfect responsiveness and 

alignment to human intention, erasing any sense of feline autonomy. This produces a striking 

incoherence: why would a non-human animal behave as an extension of the player, without resistance 

or unpredictability? 

  I would like to advance that, this gap between thematic framing (a non-human protagonist) and 

mechanical structure (anthropocentric control) points to an opportunity: introducing non-anthropocentric 
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friction. By embedding frictional elements, such as temporary refusal, autonomous behavior, or 

unpredictable reactions, the game could more meaningfully align with the cat’s own perspective and 

rhythms. Imagine moments when the cat ignores the player, chases a moving shadow, instinctively 

retreats from a loud sound, or stops for a nap. These interruptions would not weaken the gameplay 

experience; on the contrary, they would deepen its non-anthropocentric character, making visible the 

limits of human mastery and foregrounding the agency of the non-human protagonist. 

  This observation extends beyond Stray. Many so-called non-anthropocentric games could be pushed 

further by embedding frictional mechanisms that acknowledge non-human agencies and temporalities. 

Conceptualizing these design interventions as non-anthropocentric friction provides a vocabulary and 

framework to describe, design, and analyze such moments of resistance — not as failures of interaction, 

but as intentional strategies that cultivate encounter, negotiation, and cohabitation between humans 

and other forms of life. 

 

4.1 Non-anthropocentric friction dimensions  

 

  In this section, I propose a set of speculative frictional dimensions that form part of what I refer to as 

non-anthropocentric friction. The thirteen dimensions presented below were not derived arbitrarily but 

emerged through a multi-layered analytical and conceptual process. This process draws on several 

complementary sources. First, it builds on the research I conducted during my doctoral thesis, in which 

friction was explored as a design and aesthetic tactic in interactive artworks. Second, it involves close 

analysis of selected games that foreground environmental agency or resist traditional player control, as 

well as other works that can be understood as “non-anthropocentric games” already mentioned above. 

These analyses focused on identifying recurring patterns, absences, and moments of frictional 

encounter that challenge player expectations. 

  A third key influence is the theoretical framework developed by Miguel Sicart, particularly his work 

on cognitive and ethical friction, as well as the different forms of friction that emerge in The Stanley 

Parable. In addition, the taxonomy extends ideas articulated in my earlier work developing five 

guidelines for non-anthropocentric game design: becoming(s), shifting perspectives and multispecies 

relations, balancing human mastery with non-human agency and freedom, and negotiating between 

fun, reflection, and contemplation (Pais, 2024). 

  Finally, speculative reasoning and imaginative projection played a crucial role in the formulation of 

the dimensions. While some are directly grounded in observed design strategies and existing games, 

others are intentionally proposed as speculative design propositions, meant to provoke further reflection 

and experimentation.  

  This combination of theoretical synthesis, analytical observation, practice-based exploration, and 

speculative ideation provides a methodological grounding for the taxonomy, while leaving space for 

future empirical testing and refinement. This set of non-anthropocentric frictions can be organized into 

four overarching categories: cognitive, ethical-cognitive, narrative, and procedural. 
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4.1.1. Temporary Loss of Control 

As I have previously argued in an analysis of Stray, despite their appearance as living creatures, avatars 

in many games often function as inert extensions of human intent, privileging mastery over relationality: 

“In Stray, while the cat’s physical attributes, locomotion, and modelled actions reflect a high degree of 

realism, the feline portrayal lacks fundamental cat-like behaviours. Despite its status as a 'living' 

creature, the cat doesn’t show signs of fatigue, and its fundamental animalistic instincts (such as foraging 

for sustenance or tending to physiological needs) are absent. The portrayal diverges from the authentic 

behaviour of actual cats, which often exhibit a tendency for disregarding commands or manifest 

indifference” (Pais, 2024, p. 11). 

  This tension is also evident in games like Shelter, where the player adopts the perspective of a 

badger but retains full control over its actions, an example of what Caracciolo describes as the 

reinforcement of human superiority, even in design attempts to decenter it (Caracciolo, 2021).  

  Temporary Loss of Control emerges as a frictional response to this paradox. Inspired by Sicart’s 

notion of embodied friction (such as the drunken, staggering avatar in GTA IV), this design strategy 

disrupts direct control and forces players to relinquish mastery, even if only momentarily (Sicart, 2013). 

In non-anthropocentric games, such loss of control might arise through ecological forces (weather 

systems, animal instincts and needs, or geological rhythms), that override the player’s commands or 

render them ineffective. Rather than punishing the player, this form of friction repositions surrender as 

a meaningful experience. As Anna Tsing cautions, and as Alenda Chang underscores through her 

ecological reading of games, “we might not always be in charge. We might get to know other-than-

human worlds in which we participate, but in which we don’t make the rules” (Chang, 2019, p. 144). 

This reframing foregrounds the idea that game environments can act with their own rhythms, agencies, 

and refusals, rather than as passive backdrops for human action. The avatar ceases to be a mere tool; 

it becomes a co-presence, sometimes unresponsive, sometimes elusive, reminding the player that not 

all systems (or beings) exist to serve human desire. 

 

4.1.2. Human Absence / Autoplay  

In the game Everything (2017), even though avatars typically remain passive and submissive to player 

input during regular gameplay, the game activates an autoplay mode when the player becomes idle. In 

this state, the world continues to unfold without any human intervention, revealing a network of 

interactions and relationships that operate independently of human presence. Within this dynamic 

system, no single element dominates; instead, agency is distributed across all entities, each influencing 

and responding to one another in a fluid, interdependent web (Pais, 2024). 

  This decentering strategy can also be observed in Brent Watanabe’s GTA V Deer Cam (2016), in 

which “the deer has been programmed to control itself and make its own decisions, with no one actually 

playing the video game. The deer is ‘playing itself,’ with all activity unscripted and unexpected” (Chang, 

2019, p. 112). Here, agency is not only redistributed, it is fully withdrawn from the human. The world 

does not stop when the player steps away; instead, it continues to perform itself, generating emergent, 

unpredictable narratives without direct human input. 

  Human Absence / Autoplay, in this sense, operates as a form of procedural friction: the player is no 

longer the hero, solver, or actor, but one among many perspectives. In doing so, the game seems to 
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subtly suggest that humans are not essential; that the world can exist and unfold independently of 

human presence, suggesting for a sort of flat ontology. This friction invites contemplation rather than 

optimization and opens pathways to non-human playstyles and timelines. 

 

4.1.3. Ecological Temporalities 

Building on Miguel Sicart’s analysis of Heavy Rain, where players sit in non-action (like Ethan at the 

dinner table), this form of friction uses waiting, duration, and pacing to counter the acceleration and 

instant feedback loops that characterize most digital games.  

  Jakob von Uexküll observed that ticks can remain dormant for up to eighteen years, “waiting for their 

next meal,” whereas “our human time consists of a series of moments… A human moment lasts one-

eighteenth of a second. Notably, ‘the duration of a moment is different in different animals’” (Alenda 

Chang, 2019; Uexküll, 2010). This striking contrast underlines how human temporal perception 

represents only one of many temporalities present in ecological systems. 

  By aligning gameplay with nonhuman rhythms, designers can create forms of procedural friction that 

emphasize slowness, latency, and unpredictability. And, non-anthropocentric games could draw on 

natural rhythms such as tidal cycles, migration seasons, plant growth, as pacing structures, displacing 

human temporal expectations and foregrounding ecological time. These temporal disjunctions disrupt 

habitual patterns of instrumental play, shifting the focus away from immediate input–output relations 

and instant gratification, toward attunement, patience, and ecological timescales.  

 

4.1.4. Navigational Ambiguity & Non-Human Signaling 

This form of friction resists the excessive usability and guidance common in games (e.g., HUDs, quest 

markers, “press X to interact”) by instead requiring curiosity, patience, memory, and sensory learning. 

Drawing from Cooper’s notion of cognitive friction, non-anthropocentric games might present worlds 

without clear human signage, using birdsong, wind, or animal tracks as navigational cues. Players 

would need to learn the language and affordances of the environment, not decode an explicit system 

designed for them. This could also involve non-human linguistic systems, whale song, fungal signals, 

shifting geographies, that defy simplification or translation. Here, friction emerges from a certain 

disorientation and the need to unlearn anthropocentric shortcuts and attune to more-than-human 

epistemologies. 

 

4.1.5. Multispecies Ethical Cognitive Friction 

Where traditional ethical friction focuses on moral dilemmas from a human-centered perspective (e.g., 

Fallout’s “Tenpenny Tower” in Sicart’s analysis), non-anthropocentric ethical friction asks players to 

confront moral ambiguity and injustice across species lines. This might involve forms of ecological 

unfairness, such as the construction of a human settlement that disrupts a migratory bird path, or 

scenarios where players are forced to prioritize the survival of one species at the expense of another. 

This form of friction challenges the universality of human ethical frameworks, inviting the player to make 

decisions within unfamiliar, more-than-human moral landscapes. 
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4.1.6. Acknowledging the Gaps: Ambiguity, Misinterpretation, Mystery 

Rather than aiming to represent the non-human with complete accuracy, this dimension acknowledges 

the fundamental limits of human understanding. As humans, we cannot fully know how other entities 

perceive or inhabit the world. This friction emerges when a game makes that gap visible instead of 

concealing it. Much like The Stanley Parable’s self-reflexive irony, it exposes the mismatch between 

the player’s expectations and the system’s design, but crucially, it preserves ambiguity rather than 

resolving it. In practice, this can appear as misunderstood signs, untranslated messages, opaque 

signals, or events that resist narrative closure. By emphasizing the opacity of otherness, the game shifts 

the focus away from mastery or comprehension, and toward what might be called epistemological 

humility: a friction that invites players to dwell with uncertainty and accept the unknowable. 

 

4.1.7. Sensory Mismatch Friction 

Linked with the previous dimension and with navigational ambiguity (dimension 4), sensory mismatch 

friction involves designing sensory modalities that do not align with standard human perception. For 

instance, the game could simulate echolocation, pheromone trails, ultraviolet vision, or seismic 

vibrations. The friction arises from the player’s struggle to interpret an alien sensory world. Unlike 

cognitive puzzles, this friction is experiential, requiring embodied, interpretive attunement to signals that 

defy human-centric feedback conventions. We could imagine for instance this applied in a game in 

which you play as a bee or moth navigating by UV patterns invisible to humans, forcing players to 

engage perceptually in unfamiliar ways. 

 

4.1.8. Scale Friction 

Games often operate at a human scale, both temporally and spatially. Scale friction intentionally 

disrupts this by placing the player in vast or minuscule dimensions — planetary, microbial, geological 

— where movement, impact, or agency are either stretched across deep time or reduced to near 

invisibility. This form of friction unsettles ingrained expectations of what interaction feels like in games, 

pulling the player out of familiar tempos and perceptual frames. As Alenda Chang notes, scientists 

typically design ecological studies on scales appropriate to human experience and perception rather 

than to the species or processes under investigation. Yet ecologists such as Göran Englund and Scott 

Cooper have long cautioned against such arbitrary, anthropocentric scaling. Instead, they emphasize 

the need to “match the scale attributes of organisms, processes, and the abiotic environment,” 

preserving what they call the “effective scale” — the scale of the system as experienced by the 

organisms themselves (Chang 2019, p. 75-76; Englund and Cooper 2003, p. 170). Playing as a glacier, 

for instance, might mean that “choices” unfold over centuries: eroding land, influencing climate, and 

slowly shifting ecosystems, while players must wait, observe, or trust that change is happening beyond 

immediate perception. The game Everything embodies this scalar logic through its seamless zooming 

mechanic, allowing players to move fluidly between subatomic particles, living organisms, planetary 

bodies, and galaxies. At each scale, the sensation of agency transforms: time dilates, movement 

patterns shift, and one’s significance relative to the environment is reconfigured. 
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4.1.9. Distributed or Collective Agency Friction 

Instead of controlling a single character, the player navigates a networked collective, a fungal mycelium, 

a flock of birds, or a school of fish, where decisions are emergent, decentralized, and outcomes ripple 

unpredictably across the system. This form of friction resists the anthropocentric model of central 

control, challenging the player’s desire for direct, coherent action. One can imagine a game where 

players guide a forest root network, with decisions manifesting slowly and indirectly, their impact 

dependent on the collective health of the ecosystem rather than individual will. Everything offers an 

interesting example of this through its flocking mechanic: when embodying animals, rocks, or objects, 

players can trigger group behaviors — entire collectives moving in sync, dancing, or migrating together. 

While the distribution of agency in Everything remains relatively simple and limited, it points toward a 

powerful design space where players might abandon the fantasy of singular control and instead engage 

with the subtle, interplay of collective existence.  

 

4.1.10. Non-Instrumental / open-ended Play  

Many games are goal-driven: win, collect, complete, kill, destroy, survive, achieve. Non-instrumental 

friction introduces play without fixed objectives, clear feedback, or measurable progression. It 

challenges players to remain engaged in the absence of traditional reward structures, inviting them to 

find meaning through exploration, observation, or simply being in the game. Everything exemplifies this 

approach through its open-ended world in which players can inhabit anything, from blades of grass to 

galaxies, without any explicit goals or narrative direction. Rather than offering missions or challenges, 

the game encourages exploratory wandering across scales, forms, and environments, punctuated by 

meditative voiceovers and collective behaviors. The absence of instrumental reward mechanics invites 

players into a mode of contemplative play, where the act of moving, zooming, or transforming becomes 

meaningful in itself. This friction resists gamified productivity and instead opens a space for drifting, and 

a quiet reorientation of what it means to play. This design dimension seems to generate a high degree 

of friction for many players. For instance, my own students, have often expressed frustration or 

confusion when confronted with the absence of direction, competition, or clear purpose. Some even 

describe Everything as resembling an interactive screen saver rather than a “real game,” revealing just 

how deeply ingrained instrumental expectations remain within dominant gaming cultures. 

 

4.1.11. Affordance Reversal  

Games often give objects stable uses: keys open doors, ladders are for climbing… This form of friction 

challenges those conventions by introducing non-standard or shifting affordances, where objects may 

behave differently depending on ecological context, time of day, or interspecies interaction. For 

example, a seashell might be a home for a crab, a tool for sound generation, or a portal. Its meaning 

and function shifting depending on what species you are and when or how you encounter it. This friction 

not only resists habitual expectations but also encourages players to engage creatively and 

imaginatively with their surroundings. To progress or survive, players must learn to inhabit other 

species’ perspectives, interpreting affordances in new, context-sensitive ways. By doing so, gameplay 
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becomes less about problem-solving through mastery and more about adapting to alternative logics of 

use and meaning — an exercise in ecological sensitivity and cognitive flexibility. 

 

4.1.12. Decay and Entropy  

With this friction dimension on, rather than being stable, the game world is always changing, degrading, 

decomposing, or eroding. Items rot, information fades, paths disappear, highlighting natural processes 

of loss and impermanence. Friction emerges from the player's inability to retain permanence, 

accumulate endlessly, or restore a prior state. A powerful example of this can be seen in games that 

allow permanent environmental degradation as a result of player actions such as deforestation, 

pollution, or over-extraction of resources. For instance, in The Legend of Zelda: Breath of the Wild 

(Nintendo Entertainment Planning & Development, 2017), overuse of weapons leads to their eventual 

breakage, but one could imagine a mechanic where excessive hunting or burning of forests causes 

irreversible ecological collapse: rivers dry up, species disappear, and entire regions become 

uninhabitable or sterile. In such a system, the friction lies in the fact that damage caused by the player 

is permanent and cumulative, fundamentally altering the level design, available resources, and 

aesthetic landscape, forcing the player to reckon with the long-term consequences of their actions and 

adapt to a world that will not reset or forgive. 

 

4.1.13. Friction Through Refusal 

Some systems or entities may simply refuse to engage with the player. An animal might flee, a plant 

may not react, or a process may be too slow, subtle, or hidden to perceive. This friction arises not from 

difficulty, but from the game’s ethical withholding of response, challenging the deeply rooted expectation 

that everything in the game world exists for human interaction, mastery, or entertainment. It invites 

players to consider what it means to be present without control. For example, one might imagine a 

game where wild creatures gradually begin to acknowledge the player’s presence, but only after long 

periods of non-intrusive observation and respectful distance. In this context, friction becomes ethical 

not in a moral sense, but by repositioning the player within a more-than-human field of agency; one in 

which attention, patience, and restraint carry more ethical weight than action or achievement. Friction, 

in this light, emerges from encountering the autonomy of other entities — their capacity to remain 

opaque, withdrawn, or indifferent. This form of friction has been lightly explored in games such as 

Walden, a game (USC Game Innovation Lab, 2017), where the player, embodying Henry David 

Thoreau, observes and attunes to the rhythms of nature without extracting or dominating. Similarly, in 

Endling – Extinction is Forever, the mother fox’s cautious relationship to the hostile human world models 

a form of ethical navigation where retreat, avoidance, and survival are more meaningful than conquest. 

 

5. Discussion  

 

The thirteen dimensions outlined above can be mapped onto four primary categories of friction: 

cognitive, ethical-cognitive, narrative, and procedural. However, many of these dimensions resist strict 

classification and may overlap. Decay and Entropy, for instance, is often procedural, emphasizing how 
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environments degrade over time in response to the player’s actions, but it may also carry strong 

narrative weight by embedding irreversible consequences that challenge the player's expectations of 

permanence and restorative control. Likewise, Non-Instrumental Play blurs the line between narrative 

and procedural friction by removing clear goals or reward structures, encouraging players to construct 

meaning through open-ended exploration rather than scripted progression. 

These forms of friction are not intended as mere disruptions for their own sake; rather, they function 

as deliberate design strategies, tools to unsettle anthropocentric assumptions and open space for other 

kinds of presence, perception, logic, and affect.  

Each friction type varies in intensity. For instance, Temporary Loss of Control, Autoplay, or Ecological 

Temporalities tend to produce more disruptive interruptions than more subtle forms like Multispecies 

Ethical Friction or Scale Friction. Yet their impact ultimately depends on the context, balance, and player 

disposition. Friction, like salt, should be used thoughtfully, enhancing rather than overwhelming the 

experience. Given that non-anthropocentric games already diverge from mainstream expectations and 

often attract niche audiences, designers must remain attentive to the risks of alienation. Even open-

minded players may disengage if friction feels excessive or ungrounded.  

This paper is intentionally theoretical and speculative in nature, aiming, first of all, to articulate a 

conceptual framework for understanding and designing non-anthropocentric friction in games. 

However, the taxonomy of non-anthropocentric friction can also serve as a generative framework for 

designing new games, particularly in rapid, collaborative contexts such as workshops or game jams. 

Rather than treating the dimensions as analytical categories alone, they can be translated into design 

prompts and constraints that actively shape prototyping. For example, participants might select one 

frictional dimension and develop a mechanic or environment where human agency is deliberately 

displaced: an animal that refuses interaction, a process unfolding at glacial pace, or a soundscape that 

reveals only fragments of a larger system, etc. Alternatively, teams could combine multiple dimensions, 

creating layered frictions that operate across scale, time, and sensory perception. This approach 

encourages designers to start from non-human logics rather than retrofitting them into existing 

gameplay patterns. By doing so, the taxonomy becomes not only a conceptual lens but also a practical 

scaffold for experimentation, helping designers craft interactions where resistance, slowness, refusal, 

or distributed agency are treated as expressive and world-building forces rather than design problems 

to solve. 

The next stage of this research involves operationalizing and testing these dimensions in practice. 

This will include applying the taxonomy in workshop and prototyping contexts, examining how designers 

engage with it as a creative and critical tool, and observing how it translates into concrete game 

mechanics and experiences. Through these experiments, the goal is to refine the taxonomy into a more 

concrete and actionable heuristic set capable of serving a dual function: (1) informing the design 

process by offering structured prompts and design drivers, and (2) supporting critical analysis by 

providing criteria to identify and evaluate non-anthropocentric friction in existing games. This iterative 

movement between theory and practice will allow the framework to evolve beyond speculation into a 

usable design and analytical methodology.  
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Finally, this future work may also involve the development of a non-anthropocentric friction evaluation 

tool, grounded in qualitative user research, to better understand how different friction types are 

perceived and enacted by players. Such an instrument would offer valuable insight into how friction 

operates affectively, cognitively, and ethically, providing an empirical basis for refining the theoretical 

framework and its applications in both design and critique. 

 

6. Closing remarks, a declaration and a definition 

 

UX designers have perfected the art of smoothness, flow, and subtle persuasion. They’ve mastered 

the techniques that keep us awake at night, pulling us away from work, from family, from presence, 

scrolling endlessly, trading our attention and personal data for fleeting rewards. Generative AI now 

builds on these same strategies, extracting from us and from the environment with even greater speed 

and depth. But will we learn to design with friction, just as we’ve learned to engineer flow and screen 

addiction? While scattered signs of interest are beginning to emerge, the question remains: will marginal 

efforts be enough to counterbalance the dominant drive toward smooth design? The hope is to see a 

rise in frictional design — not as a tool in service of smoothness, as is often the case today, but as an 

emancipated practice that enable more open, ethical, and radical forms of interaction.  

 

If play matters, as Sicart once wrote, then surely friction does too, especially today (Sicart, 2014). 

Let this be my small declaration: Friction Matters.  

 

Ultimately, I propose non-anthropocentric friction as a generative concept for advancing both the 

theory and practice of more-than-human non-anthropocentric play. It refers to a set of intentional design 

choices that attempt to decenter human control, perception, and logic, creating resistances that 

foreground other-than-human rhythms, agencies, and epistemologies. Whether through delayed 

feedback, ambiguous affordances, multispecies ethics, or unknowable signals, this friction invites 

players into states of humility, curiosity, and attunement. It resists accelerationist, flow culture and 

human mastery and supremacism, repositioning play as a space of entanglement, opacity, and 

ecological sensitivity. In doing so, it seeks to expand what games can be — and what they can ask of 

us — beyond the human. 

 

References 
 

Abraham, B. (2022). Digital games after climate change. Springer. 

Arns, I. (2011). Transparency and Politics. On Spaces of the Political Beyond the Visible, or: How 
Transparency Came to Be the Lead Paradigm of the 21rst Century. In S. Pold, Interface 
Criticism (pp. 253-276). University of Arhus. 

Bethesda Softworks. (2008). Fallout 3 [Video Game]. 

BlueTwelve Studio. (2022). Stray [Video Game].  

Braidotti, R. (2013). The Posthuman. Polity Press, Cambridge, UK. 

Bryant, L. (2011). The Democracy of Objects. Open Humanities Press. 



Journal of Digital Media & Interaction 

Vol. 8, No. 20, (2025) 

 

 

175 

Bogost, I. (2012). Alien Phenomenology, Or, What It's Like to be a Thing. Duke University Press. 

Borthwick, Madeleine, Tomitsch, Martin, & Gaughwin, Melinda. (2022). From human-centred to life-
centred design: Considering environmental and ethical concerns in the design of interactive 
products. Journal of Responsible Technology, 10, 100032. 

Caracciolo, M. (2021). Animal mayhem games and nonhuman-oriented thinking. Game Studies. The 
international journal of volume 21, issue 1. 

Carr, N. (2014). The Glass Cage, Automation and Us. New York: Norton & Company. 

Chang, A. (2019). Playing Nature, Ecology in Video Games. University of Minnesota Press. 

Coffee Stain Studios. (2014). Goat Simulator [Video Game].  

Cooper, A. (1999). Inmates Are Running the Asylum, The: Why High Tech Products Drive Us Crazy 
and How to Restore the Sanity. Sams Publishing. 

Crary, J. (2014). 24/7: Late capitalism and the ends of sleep. Verso. 

David O’Reilly. (2017). Everything [Video Game].  

Escobar, A. (2018). Designs for the Pluriverse: Radical Interdependence, Autonomy, and the Making 
of Worlds. Duke University Press. 

Englund, G., & Cooper, S. D. (2003). Scale effects and extrapolation in ecological experiments. 
Advances in Ecological Research, 33:161-213. 

Farlex. (n.d.). Friction. In The Free Dictionary. Retrieved from The Free Dictionary: 
https://www.thefreedictionary.com/friction. 

Flanagan, M. (2009). Critical Play, Radical Game Design. MIT Press. 

Forlano, L. (2016). Decentering the human in the design of collaborative cities. Design Issues, 32(3), 
42–54. https://doi.org/10.1162/DESI_a_00398. 

Galactic Cafe. (2013). The Stanley Parable [Video Game].  

Gecsoyler, S. (2025). Boarding passes and check-in could be scrapped in air travel shake-up. The 
Guardian. Retrieved from The Guardian: 
https://www.theguardian.com/world/2025/apr/11/boarding-passes-and-check-in-to-be-scrapped-
in-air-travel-shake-up-plans. 

Herobeat Studios. (2022). Endling — Extinction is Forever [Video Game].  

House House. (2019). Untitled Goose Game [Video Game].  

Infinity Ward. (2007). Call of Duty 4: Modern Warfare [Video Game]. 

Lessig, L. (1999). Code: And Other Laws of Cyberspace. Basic Books. 

Maurer, L., & Wouters, R. (2025). DESIGNING FRICTION A call for friction in digital culture.  

Retrieved from https://designingfriction.com/. 

Might and Delight. (2013). Shelter [Video Game].  

Nielsen, J. (1994). 10 Usability Heuristics for User Interface Design. Retrieved from 
https://www.nngroup.com/articles/ten-usability-heuristics/. 

Nintendo Entertainment Planning & Development. (2017). The Legend of Zelda: Breath of the Wild. 

Norman, D. (2013). The design of everyday things. Basic Books. 

Quantic Dream. (2010). Heavy Rain [Video Game].  

Pais, F. (2024). Exploring more-than-human worlds and becoming with living and non-living entities 
through play, in Gray, C., Ciliotta Chehade, E., Hekkert, P., Forlano, L., Ciuccarelli, P., Lloyd, P. 
(eds.), DRS2024: Boston, 23–28 June, Boston, USA. https://doi.org/10.21606/drs.2024.606. 

Pais, F. (2014). Experience and meaning-making process in interactive arts: The influence of play and 
aesthetic distance in interactive art encounters (Doctoral dissertation, Faculdade de Engenharia 
da Universidade do Porto; UT Austin–Portugal Program). Universidade do Porto. 

https://doi.org/10.1162/DESI_a_00398
https://doi.org/10.21606/drs.2024.606


Filipe Pais 

 

 

176 

Rockstar. (2008). Grand Theft Auto IV [Video Game].  

Sicart, M. (2013). Beyond Choices, The Design of Ethical Gameplay. MIT Press. 

Sicart, M. (2014). Play Matters. MIT Press. 

Silva, I., Cardoso, P., & Giesteira, B. (2023). Strategies of Intentional Friction in the User Interface of 
Digital Games. In N. Martins, & D. Brandão, DIGICOM 2022, SSDI 27 (pp. 42-69). Springer. 

Silva, I., Cardoso, P., & Giesteira, B. (2024). Friction Firestarter: A Toolkit for Designing Meaningful 
Friction in Game User Interfaces. In N. Martins, D. Brandão, & A. Fernandes-Marcos, 
Perspectives on Design and Digital Communication IV. Springer Series in Design and Innovation 
, vol 33. Springer. 

Soderman, B. (2021). Against Flow: Video Games and the Flowing Subject. MIT Press. 

Uexküll, J. (2010). A Foray into the Worlds of Animals and Humans, with A Theory of Meaning,. 
University of Minnesota Press. 

Upton, B. (2015). The Aesthetic of Play . MIT Press. 

USC Game Innovation Lab. (2017). Walden, a game [Video Game]. 

Wakkary, R. (2021). Things We Could Design For More Than Human-Centered Worlds. MIT Press. 

Wolfe, C. (2010). What is posthumanism? University of Minnesota Press. 

 


