
 

Abstract 

Frictionless, dematerialised environments (FDEs) are producing a paradox: a rise in 

cognitive exhaustion and somatic discomfort even as information environments become 

objectively more efficient. This editorial argues the progressive removal of material, bodily, 

and social resistance from knowledge environments does not expand cognitive possibility; it 

forecloses the conditions under which understanding has historically been assembled. What 

distinguishes the current moment is not merely the pace of change but the nature of the niche: 

for the first time, the dominant cognitive environment is genuinely immaterial and 

acquiescent, aligned with the Cartesian fantasy of mind liberated from body rather than with 

the embodied, situated reality of human cognition. It introduces the concept of the cognitive 

uncanny valley to account for the somatic discomfort that accompanies AI-generated 

knowledge. The editorial concludes with a call not for greater cognitive efficiency but for its 

opposite: the deliberate preservation of inefficiency, impasse, and not-knowing. 

  



The Effort-Reward Mismatch: Cognitive Friction and the Conditions of Possibility 

This is the most information-rich environment in human history (Hołyst et al., 2024); 

an environment marked not only by information abundance but also ease of access and 

concentration in digital interfaces—what Bawden and Robinson refer to as "homogenised 

diversity"  (2009, p. 181). These frictionless, dematerialised environments (FDEs) are 

characterised by instant access to information while the effort, materiality, and embodied 

engagement that have historically accompanied knowledge acquisition have been 

progressively designed out. In these environments, information is available at people's 

fingertips with little or even no effort. Despite this, there are many reports of people feeling 

cognitively exhausted and overwhelmed even when their attitudes are generally positive and 

their thinking objectively more efficient (Shalu et al., 2026). As Constance de Saint Laurent  

(2024) has clearly articulated in an earlier editorial in this journal, technology both expands 

and contracts possibilities and often for different groups of people. 

The arrival of large language models (LLMs) has accelerated this environmental shift 

to a qualitatively new level. This is not merely a shift in scale, but in shift in kind: a 

technology performs the synthesis, evaluation, and articulation of knowledge on the agent's 

behalf, leaving the human as passive recipient rather than active thinker. We are all plugged 

into the Matrix and we no longer even need to know Kung Fu, the machines do the fighting 

for us!  A growing body of empirical research documents the cognitive consequences of this 

LLM and human coupling. Famously, Kosmyna et al. (2025) used electroencephalography to 

monitor brain activity across four sessions of AI-assisted essay writing, finding that LLM 

users exhibited substantially reduced neural connectivity compared with those writing 

without tools, that 83% could not quote from the essay they had just written, and that those 

who had relied on AI struggled to recover independent cognitive engagement when the tool 

was removed. Gerlich (2025) found a significant negative correlation between frequent AI 

tool usage and critical thinking abilities. Stadler et al. (2024) showed that LLMs reduce 

cognitive load but compromise depth of scientific enquiry. Lee et al. (2025) found self-

reported reductions in cognitive effort and decision-making confidence among knowledge 

workers using generative AI regularly. The list grows rapidly and exponentially1.   

 
1 Of course there is a scientific story here. The finding that cognitive functions are retained when coupled with 
LLMs fits less into the current zeitgeist and so those papers may find it harder to see the light of day. There is an 
active and reciprocal relationship between publication bias and our understanding of psychological phenomena 
that actively constructs our understanding.  



On the surface to proponents of extended cognition, this coupling should not be so 

concerning. Embodied and situated human agents have always structured the world to reduce 

cognitive load so the relationship between offloading onto digital tools and cognitive ease is 

to be expected (Kirsh, 1995; Vallée‐Tourangeau, 2013; Wilson, 2001). Even before the 

current information explosion, there has been too much information for the human brain to 

comfortably process. Theories of cognitive extension (such as the Extended Mind Theory; 

Clark & Chalmers, 1998) have long documented the offloading of cognitive work to the 

environment and increasing capacity in this way. Humans have a history of manipulating the 

environment to construct cognitive niches where the environment both scaffolds and becomes 

an active agent in their cognition (Clark, 2008; Malafouris, 2013; Sterelny, 2012). However, 

the difference here lies in the somatic discomfort that people experience when coupled over 

the long term with digital tools in FDEs leading to reported brain fog and “AI brain fry” 

(Bedard, J. et al., 2026). This difference is important to note because not all forms of 

cognitive offloading to the digital world produce this discomfort, even when they reduce the 

capacity of the individual to work independently. For example, there has been concern over 

the effect of Google on the tendency to understand where to find information rather than 

committing that information to memory (Gong & Yang, 2024). However, in an environment 

in which the agent has learnt that the information is stored in stable place, knowing who 

knows what and knowing what you do not know are sophisticated and genuinely adaptive 

cognitive skills (see the argument on “glue and trust” in the original Extended Mind Thesis; 

Clark & Chalmers, 1998). From this perspective, phenomena such as the so-called Google 

Effect do not represent cognitive failure but a rational adaptation to a changed information 

environment. However, in the case of the current human-technological coupling there are 

embodied indications that this environmental shift is different.  

Of course, it is possible that our brains and behaviours will adapt to these FDEs over 

time and it is simply the rapid accumulation of change that has caused these somatic side 

effects rather than anything deeper. Analogies are often drawn between this moment of 

information transition and other moments such as the widespread adoption of the calculator 

(Anderson et al., 2025). From this view, the somatic discomfort that accompanies the current 

change is a reflection by how rapidly it has spread rather than anything more serious. On the 

other hand, it is also possible that what distinguishes the current moment from previous 

episodes of cognitive niche construction is not only the pace of change but also the nature of 

the cognitive niche being constructed (see Voinea et al., 2026 for differences between 

calculators and LLMs). Previous cognitive niches have been socio-material in nature and 



while malleable retained their own form independent and distinct from the individual human 

mind; abstraction was supported by the concrete. What is new about the niche that we see in 

FDEs is that it is genuinely immaterial and, importantly, acquiescent. These environments are 

based on pure language and on disembodied symbol where there are no constraints and any 

fantastical imagining is possible. It is, in other words, the first cognitive niche that 

fundamentally resembles the Enlightenment fantasy of an intellect not restrained by the 

inflexibility of the material world or the weakness and unreliability of the body. That is 

precisely what makes it at once so seductive, and yet, I argue, so poorly matched to our actual 

cognitive profile. 

Fundamentally, the current situation of cognition coupled with FDEs reflects the 

dominant perspective running through Western thought from Plato to Descartes to the 

transhumanists: that the mind is the part of us that transcends the body, that knowledge 

outlives flesh and that intelligence properly understood is liberated from the constraints of a 

physical self that can only age, degrade, and die. AI did not invent this perspective; it is 

merely its most technologically persuasive expression yet. From this view, effortless, 

disembodied information acquisition fits perfectly with the promised freedom of mind 

detached from body and world (Ross et al., 2024). However, the negative somatic effects that 

are reported point to a dissonance between the promise of Enlightenment Cartesian dualism 

and the embodied thinking that the situated agent actually does. This discontent can be 

explained by something fundamental; there is an ongoing reconfiguration of cognitive life in 

the model of rational, abstracted thought, which is poorly matched to the thinking of 

embodied, situated, socially assembled beings. The emerging evidence does not show a mind 

being damaged so much as a mind being reshaped in ways that are increasingly misaligned 

with the conditions under which human cognition has historically flourished.  

Possibility Studies offers a direct challenge to this view in the ongoing commitment 

that the possible should not be romanticised. The belief that possibility expands without limit 

when constraints are removed, enforced by cultures oriented towards progress and 

technological liberation, can itself become a source of cognitive and psychological harm 

when the expectations it generates are not met. In addition, constraints are not the enemies of 

possibility but its enablers, and encountering resistance can itself be a trigger for genuine 

discovery (Glăveanu, 2023). From this perspective, FDEs do not expand possibility even 

though on the surface they make anything possible. In promising to remove all friction, they 

foreclose the very conditions under which genuine possibility emerges, whilst simultaneously 



generating the dissonance and discomfort that people report when coupled with them over 

time.  

Effort, Scarcity, and the Evolutionary Roots of Possibility 

To understand this reconfiguration, it helps to borrow an analogy from another 

domain. The industrialisation of food production in the nineteenth and twentieth centuries 

created an environment of engineered caloric abundance (Bellisari, 2008; Gluckman, 2006). 

In this environment, the reward signals that evolution had calibrated for scarcity, such as the 

powerful drive towards fat, sugar, and salt that had reliably guided our ancestors towards 

nutritionally valuable food in conditions where such food was rare, became maladaptive 

when they were not accompanied by the physical work that had always accompanied them. 

The result was a systematic mismatch between a reward system shaped by one kind of 

environment and a world that had changed faster than biology could follow. The analogy is 

not perfect, and there are dangers in overextending it, but the structural logic is similar to 

what we are now observing in the cognitive domain: a system calibrated for one set of 

conditions, operating in conditions for which it was not designed, producing a form of life 

that feels satisfying in the moment but is increasingly misaligned with what the system needs 

to function well. From the perspective of our argument, both environments now provide 

resources without the effort that we evolved to exert.2  

Human cognition evolved in conditions of information scarcity. The evolutionary 

mismatch hypothesis offers a useful starting point for understanding the new cognitive 

environment. Li et al., (2018) argue that human psychological mechanisms are adaptations 

that evolved to process particular kinds of environmental inputs, and that when those inputs 

change faster than the mechanisms can follow, the result is a system producing outputs it was 

not shaped for. While Li and colleagues do not consider cognitive adaptions, Pirolli and 

Card's theory of Information Foraging (1999) demonstrates that human agents approach 

 
2 It is worth noting that the parallel runs deep. Long before the industrialisation of food production, the 
expansion of the sugar trade in the sixteenth and seventeenth centuries introduced refined sweetness into diets at 
a scale and concentration that had no precedent in human evolutionary history. But the sugar trade also tells a 
darker story: its abundance was made possible by the violent exploitation of people in the service of satisfying 
appetites elsewhere. Transitions of this kind are never merely technological or economic, rather they reorganise 
who bears the cost and who receives the benefit, and the cognitive transition we are describing is unlikely to be 
any different. The communities most exploited in the sugar and slave trades are disproportionately represented 
among those performing the poorly paid, psychologically damaging data labelling and content moderation work 
on which contemporary AI systems depend (see Perrigo, 2023; Hao, 2023). The costs of cognitive abundance, 
like the costs of caloric abundance before it, are not borne by those who most benefit from it. 
 



information seeking the way animals approach food: assessing the likely yield of any given 

source against the effort required to exploit it and allocating attention accordingly. They 

suggest that human agents are, in a formulation borrowed from Dennett, informavores, that is 

creatures whose cognitive architecture is built around the active, effortful pursuit of 

knowledge. Even theories of information encountering rather than active search that arose as 

information became more able to be passively acquired emphasise the active role of the 

person in making the most of the information that is encountered (Erdelez & Makri, 2020). 

We are primed to explore for information. From an evolutionary perspective, it used to 

require sustained investment to acquire reliable and trustworthy knowledge; knowledge was 

acquired through observation, social learning, trial and error and importantly physical 

engagement with the world and with other people. Information acquired through this sort of 

effort was more likely to have been tested against reality and also more likely to be encoded 

deeply and integrated with prior knowledge. This allowed it to be consolidated into the kind 

of understanding that can be retrieved, transferred, and built upon. 

Those impoverished information environments have in turn shaped emotional 

geographies, particularly the importance of epistemic emotions to support and motivate 

information search. For example, we can draw on Loewenstein's (1994) Information Gap 

Theory of curiosity, in which he argues that curiosity is the awareness of a gap between what 

we know and what we want to know. What is important to note is that this model of curiosity 

does not predict mere interest but epistemic discomfort, which then translates to a 

motivational state that drives active search. Crucially, the dopaminergic reward circuitry is 

activated by the effort of closing the gap, not merely to the arrival of information (Gruber et 

al., 2014). This suggests that the act of foraging itself is important. In work that we are 

currently doing in our lab, my colleague Selene Arfini and I gave participants hard problems 

to solve and allowed them to opt to be given the answer rather than go on to solve. Only 17% 

opted to have the answer prior to offering a solution, the rest wanted to attempt the problem 

even though there was no financial nor clear epistemic benefit. The satisfaction of solving a 

problem without help and the sense of ownership over hard-won knowledge are the 

fundamental motivational drivers through which effortful engagement is sustained and 

through which knowledge seekers retain a sense of agency. The answer to our problems may 

come more quickly and efficiently with coupling with FDEs but this is only truly optimal in a 

model which values the outcome over the process. Possibility Studies frames this affective 

dimension of cognition as central rather than incidental. Experiences of the possible are 

multifaceted: they involve the entire being and carry a strong motivational and emotional 



dynamic (Glăveanu, 2023). These are not merely cognitive events but possibility experiences, 

and their affective texture is part of what makes them. Removing the need for search flattens 

the affective landscape within which genuine possibility is encountered and pursued.  

Cognitive Load, Serendipity, and the Instability of Efficiency 

Sweller's (1988) Cognitive Load Theory offers a further lens through which to 

understand what is at stake when we remove all effort from knowledge acquisition. The 

theory distinguishes between extraneous cognitive load and germane load. Extraneous 

cognitive load represents effort spent on unnecessary complexity that impedes learning, 

which Sweller argues should be reduced, while germane load is that the effortful engagement 

with cognitive material that drives the formation of schemas and the consolidation of 

understanding. The outsourcing of information synthesis to FDEs does not distinguish 

between extraneous and germane load, by reducing one, it reduces both. As Chirayath et al. 

(2025) observe, technology that reduces germane load has a negative impact on deeper 

engagement, potentially alleviating present burdens whilst risking the erosion of long-term 

capacity. There is an ongoing cognitive value to the effortful processing of information. 

However, even the distinction between extraneous and germane load is less stable 

than it first appears when we consider cognition as a process extending over time. The 

distinction as originally formed is essentially synchronic: it evaluates cognitive effort at the 

moment of processing and classifies friction as either productive or obstructive on the basis 

of its immediate relationship to the learning goal. However, outcomes from embedded and 

situated cognitive tasks can take place over several different timescales. What registers as 

wasted effort or irrelevant noise in the moment frequently turns out, in retrospect, to have 

been the generative detour that mattered most. The value of these impasses become visible 

only later, and only because they were not smoothed away. To apply Sweller's distinction in 

real time is to make exactly the kind of advance determination about which friction is 

productive that no external agent is in a position to make.  

This temporal problem deepens when we consider what FDEs implicitly claim to do. 

They are designed on the assumption that cognitive friction is, in general, extraneous: an 

obstacle between the agent and the information they seek, to be minimised in the interest of 

efficiency. But this is not a neutral design decision. It is an epistemological commitment 

based on the assumption that the path between question and answer is best shortened, that the 

detour is waste, that the period of impasse is of less interest than the insight which follows. 

Sweller's own framework offers no mechanism by which an external system could reliably 



distinguish, at the moment of encounter, which difficulty will prove generative and which 

will not. This is a structural decision and commitment to a view of knowledge that values 

outcome over process.  The other position views the notion of load as a dynamic interaction 

between person and material. The resistance that would be extraneous noise to an 

experienced practitioner may be precisely the generative challenge a novice requires; the 

difficulty that one person navigates towards insight another encounters as mere obstruction. 

The category is not fixed in advance.  

Possibility Studies describes this as the intertwining of the possible and the actual: 

possibility and actuality continuously feed into and transform each other through the course 

of action, and it is the tension between them that generates discovery. The margins of the 

story of scientific discovery are covered with examples of progress made through the 

encounter with failure and accidence (Copeland, 2019; Ross, 2022; Yaqub, 2018) 

Serendipitous encounters are not departures from reality but collisions with it. FDEs, in 

smoothing away that tension, do not open up the possible. They close it down. Failed 

attempts act as cognitive markers, reorienting the mind towards what is actually important by 

disrupting a planned cognitive trajectory and forcing a restructuring of the problem space 

(Ross, 2023b, 2024; Seifert, 2024; Seifert et al., 1994). The external world intrudes, derails, 

and in doing so opens possibilities that the original trajectory would never have reached. 

Selene Arfini (2019, 2023) deepens this in her work on ignorant cognition, arguing that the 

assumption that searching and finding are tightly and linearly coupled is itself a philosophical 

mistake and that understanding knowledge acquisition requires taking seriously the 

generative role of not-knowing in the cognitive economy. 

The Cognitive Uncanny Valley and What the Data Cannot Capture 

It is important to note that the mismatch that is occurring is not about a separation or 

tension between the mind and the world. This would continue to uphold the misplaced 

dualistic notion that undergirds much of current thought. Rather, from a perspective of 

metaplasticity (Malafouris, 2015), what matters is not that there is some original or optimal 

form of mind to which we should return but rather the continuity of the conditions under 

which cognitive becoming has historically occurred. The mismatch in question is between a 

historically constituted process of cognitive becoming and an environment that is 

systematically removing the conditions that process requires. The mode of cognition where 

information was assembled through sustained engagement with resistant materials, with the 

body's own effort, and with the unpredictable resistance of other people, is being displaced by 



a mode that is systematically immaterial and non-resistant. This is not just in one part of our 

cognitive ecologies, it is rapidly expanding to encompass it all. One of these modes is 

continuous with the embodied, material, socially situated history of human cognition, and one 

aligns with the dominant theory of abstracted thought and effortless knowledge gain. 

This reframing sends us back to the studies that are examining the cognitive impact of 

coupling with the FDEs. These measure cognitive debt, critical thinking scores, and memory 

retention which are all metrics that presuppose the brain is essentially an information 

processing machine to be evaluated in terms of efficiency and output. They ask whether 

FDEs are making human agents better or worse at cognitive production with the implicit 

assumption that worse and better can be understood in terms of cognitive efficiency. But this 

is precisely the model of mind that this editorial has been arguing against. In framing the 

question this way, these studies risk validating the very framework that produced the 

problem. Instead, it is possible to recruit other ways of knowing that are not easily measured 

(De Jaegher, 2019). For example, there is a widespread and growing need to know whether 

something was written by a human or generated by AI, even when people struggle to say 

exactly why it matters. After all, the intellectual argument that it should not matter is perfectly 

coherent with a model that is only interested in the answer. This discomfort is an important 

bodily signal. Something is being registered below the threshold of conscious analysis, a 

somatic discomfort that precedes and exceeds what we can articulate intellectually. 

This could be seen as the cognitive uncanny valley. The concept borrows structural 

logic from Mori’s (1970; 2012) original uncanny valley in robotics: as a robot's human 

likeness increases, our affinity for it rises, until it reaches a point of near-human but 

detectably imperfect resemblance, at which point our response abruptly shifts to eeriness and 

revulsion. The discomfort is not caused by the thing being too different. It is caused by it 

being almost right, close enough to trigger our recognition systems, but wrong in ways the 

body detects before the intellect can name them.  The structural logic that is transferable here 

is this: a stimulus activates recognition responses it then fails to satisfy, and the mismatch 

between the triggered response and the absent confirmation produces discomfort rather than 

neutrality. In our case, the trigger is not visual human-likeness but epistemic authority. AI-

generated text has the form and the apparent authority of knowledge. But something is 

absent, and our embodied cognitive system registers this absence as wrongness even if our 

rational selves cannot explain it. 

David Pye's distinction between the workmanship of risk and the workmanship of 

certainty may also be helpful here (Pye, 1968). Originally formulated to understand the 



different between craft and factory-based work, the workmanship of risk is work in which the 

quality of the outcome is not predetermined. It characterises work that depends throughout on 

the judgement of the maker and in which something is at stake in the doing of it (Ross & 

Groves, 2023). The workmanship of certainty is work in which the result is predetermined 

before a single thing is made. Pye's observation was that all the works humans have most 

admired throughout history have been made by the workmanship of risk. It is possible to 

somehow recognise the effort and the possibility of failure, and when that is absent, when 

what we receive is the workmanship of certainty dressed in the appearance of the 

workmanship of risk, we feel the uncanniness even before we can say what we are feeling. 

It is important to establish that this response is not nostalgia, and not merely a social 

attitude towards AI that will shift as the technology becomes familiar. This may be the case 

and it is not a given that the change will be negative.  The argument is that we should grant 

the discomfort functional rather than merely sentimental status. This claim carries an 

empirical prediction: if the cognitive uncanny valley is a genuine perceptual signal, the 

discomfort it produces should track something real. It should, for instance, correlate with the 

ability to detect the absence of epistemic markers even when participants cannot consciously 

articulate what they are responding to. A response that is purely attitudinal or nostalgic would 

show no such correlation. It is equally important to note that not all forms of cognitive 

offloading produce this form of discomfort. The discomfort people are describing is triggered 

by something more specific: the increasing smoothness of our information environments and 

the progressive removal of every trace of effort, risk, and human struggle from the knowledge 

we receive. There is a collective feeling something is wrong which cannot always be 

articulated. The dominant intellectual and cultural framework, which relies on the model that 

efficiency is progress and that the frictionless delivery of information is an unambiguous 

good, provides no language with which to articulate it. It may well be that the cognitive 

uncanny valley is not a symptom of nostalgia. It is a perceptual signal. In evolutionary terms, 

perceptual signals that register mismatch between what something appears to be and what it 

actually is exists for good reasons. The discomfort is not the problem. The discomfort is the 

data. 

Three Forms of Productive Friction 

The argument so far has established that cognitive friction is not an obstacle to be 

overcome but a fundamentally constituent part of cognition. Possibility Studies frames this 

systemically: possibility-related phenomena depend on more than individuals, requiring a 



wide ecosystem of human and non-human actors and their entanglement (Glăveanu, 2023; 

Harris, 2023; Ross, 2023a). Agency, from this perspective, is co-agency: the discovery and 

exploration of the possible depends on the relationship between person and environment 

rather than either of those in isolation. There are three distinct domains of such friction that 

human cognitive life has historically depended upon, and that FDEs are systematically 

redesigning away.  

The first is the friction of materials. The physical properties of the tools and media 

through which we think have always shaped how we think. The resistance of clay or the grain 

of paper are not incidental textures or noise but cognitive partners, active participants in the 

assembly of understanding. Thinking happens not just in the brain but in the transactional 

space between brain, body, and material world (Vallée-Tourangeau, 2025). This is the space 

that Malafouris described when he demonstrates that the potter's knowledge of clay is not 

separable from the resistance clay offers the hand (Malafouris, 2008). As FDEs replace 

material engagement with linguistic and digital surfaces that offer no resistance, no grain and 

no unpredictability, something changes in the cognitive life that is assembled through them. 

However, our understanding of cognition has been so long cast in the mould of this 

dematerialised world, that we have little understanding of what we are in the process of 

losing. 

The second is the friction of the body. Cognition is not a brain process that happens to 

occur in a body. It is an embodied process in which brain, body, and environment are 

constitutively entwined (Chemero, 2011; Fuchs, 2017; Gallagher, 2023). Physical exertion, 

gesture, movement, and full-body engagement with the world have all been shown to deepen 

cognitive encoding and support the kind of understanding that sedentary, screen-mediated 

environments cannot replicate (Goldin‐Meadow, 2017; Lakoff & Johnson, 2010). As 

knowledge work migrates into FDEs, the body becomes a passenger rather than a participant 

in cognition and so the particular kind of knowing that is grown through bodily effort, 

through the coupling of physical and cognitive demand that Rosati (2017) traces back to the 

evolutionary roots of human intelligence, becomes progressively less available. The 

consequences of this are not yet fully understood, partly because the research paradigms most 

often used to study cognition in FDEs are themselves shaped by the model of mind that this 

paper has been questioning and they are therefore structurally unable to detect what is lost 

when the body is removed from the loop. What the embodied cognition literature (e.g. Newen 

et al., 2018) suggests, however, is that this loss is not trivial. The knowing that is assembled 

through bodily engagement has a different texture to the knowing assembled through purely 



symbolic, screen-mediated processing. To remove the body may make cognition more 

efficient but it may also change what cognition is.  

The third is the friction of other people. Perhaps the most cognitively consequential 

friction of all is the resistance of other minds. Human cognition evolved in deeply social 

contexts in which knowledge was acquired through dialogue, debate, and the challenge of 

different perspectives (Glăveanu, 2020; Tomasello, 1999). Possibility Studies argues that the 

possible is grounded in difference: minds defined by diversity and dialogue are open to new 

possibilities in ways that monological and fixated mindsets are not, and differences between 

people are a necessary condition for engaging the possible. The unpredictability of other 

people, their resistance to our ideas, their non-verbal signals of doubt, their refusal to 

understand until we explain better, constitutes a form of cognitive friction that structures and 

tests thinking in ways that no individualised system can replicate and one to which we are 

attuned. AI assistants are, by design, agreeable. The absence of interpersonal friction, like the 

absence of material and bodily friction, is something we feel before we can say what it is. 

Conclusion 

The goal is not to reject FDEs, which is as futile as it is misguided. It is to develop a 

clear understanding of what is being lost through this cognitive shift by taking the 

environment of thought seriously and understanding that human agents are always coupled 

with the world.  Considering the importance of cognitive friction in this way can support 

design for FDEs which embrace friction. This is already happening; Microsoft has a Tools for 

Thought project which is drawing on interdisciplinary research to understand how AI can be 

designed to support rather than replace human thinking (Sarkar, 2025). The findings that 

better thinking happens when resistance and friction is built in creates artificially the friction 

that exists in traditional offloading onto material, bodes or people. The notion of an embodied 

AI is growing in education circles (Videla et al., 2025) and the pages of this journal has 

showcased the work of Ronald Beghetto on human and AI collaboration (Beghetto, 2023) 

This is also not a call to design for greater cognitive efficiency. Research that points 

to the lack of efficiency in cognitive processes when enacted in FDEs misses the point. To 

frame the coupling of mind and FDEs as a story of damage or loss is already to concede too 

much to an unhelpful model of the human mind which relies on optimisation and indeed, the 

very model which drives this acceleration. Rather, I suggest there is no self-sufficient and 

ideal brain-based cognitive system which is either weakened or strengthened by technology 

because the metaphors of strengthening and weakening subscribe to a teleological fallacy of 



cognitive progress. Instead, cognition is ongoing and has always been constituted through 

tools, materials, and social and physical environments. The mind is not an entity which the 

world acts upon, but a series of softly formed, transient, situationally assembled systems that 

perpetually connect, disconnect, and reconnect across brain, body, and world. The question is 

therefore not whether technology shapes cognition but the extent to which this particular 

reconfiguration is compatible with the embodied, material, and social substrates through 

which human cognitive life has historically been assembled and sustained. The efficient 

cognition that is being enacted is both unsatisfying and counter to the ongoing process of 

thinking in the world. To develop a narrative that runs counter to the narrative of progress 

and calls instead for the deliberate preservation of inefficiency, not-knowing, impasse, and 

discomfort through which understanding has always been assembled. It is a call to defend the 

right to be cognitively inefficient. This means taking the long way round, sitting with not-

knowing, and following the detour that turns out to matter. These are not failures of cognitive 

performance. They are the conditions of it. 

Possibility Studies insists that an ethics of possibility is imperative: we need sustained 

reflection on the scope and limits of our engagement with the possible and the consequences. 

The possible is also political. The construction of norms around who has the right to discover 

new possibilities and who is denied that right is a political act, and power relations are a key 

determinant in the dynamic of the possible. It is the case that proposals like the one in this 

editorial may run the risk of romanticising friction just as others may romanticise possibility. 

Forms of social friction can fall on those groups that are least able to bear it and AI promises 

to remove some forms of artificial gatekeeping that have long excluded different groups. 

However, it could also be the case that as efficiency becomes ever more possible, those with 

least access to the material, bodily, and social friction described in this paper will bear the 

greatest cost of a world redesigned for cognitive smoothness. The discomfort that increasing 

smoothness produces is not equally distributed, but neither will be its consequences. Taking 

that discomfort seriously as evidence is therefore not only a scientific responsibility. It is an 

ethical and political one. 
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