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Abstract 

 

The problem of self-knowledge has been thoroughly discussed in the context of traditional 

epistemology. In parallel to the traditional approach to epistemology, Radically 

Embodied Cognitive Science (RECS) has emerged in the last 30 years as a genuine 

contender in its field. According to RECS, the unity of analysis of cognitive processes is 

the dynamics between brain, body and environment. In this paper, I advance a RECS 

approach to self-knowledge, which immediately suggests that knowing oneself is a matter 

of knowing what one’s body can do. I then turn to resistance training, particularly 

weightlifting, and argue that it offers a paradigmatic case of self-knowledge in RECS’s 

terms. More precisely, resistance training allows the trainee to achieve knowledge of 

themselves in a fundamentally practical manner—and doing so is transformative of the 

kind of actions they are capable of. 
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Introduction 

 

Much of the mainstream contemporary epistemological debate centers on the challenges 

of defining epistemic concepts, such as knowledge, justification, and understanding, as 

well as exploring the putative relations between those concepts and adjacent ones. 

Parallel to those debates, and mostly independently from them, Radically Embodied 

Cognitive Science (RECS) 1  has drawn attention to our embodied ways of cognizing 

(Chemero, 2013; Di Paolo et al., 2017; Gallagher, 2017; Hutto & Myin, 2013, 2017; 

Thompson, 2007; Varela et al., 2016). In radically embodied terms, cognition is a non-

representational (hence, non-propositional) emergent feature of the dynamics between 

organism and environment. Cognition is then positively construed as the exercise of 

sensorimotor abilities in exploring environmental regularities that matter for the agent. 

Whereas other recent approaches also emphasize the role of the body, but retain an 

updated notion of representation that makes room for embodiment (e.g. Barsalou, 1999; 

Clark, 1997, 2015), what makes RECS truly radical is the claim that cognition is not 

fundamentally representational. 

 

Accordingly, RECS entered the epistemological debate through the ongoing discussion 

about the nature of practical knowledge or know-how, typically siding with Ryle’s 

(1949/2009) view on the independence of knowledge-how from knowledge-that 

(Carvalho, 2021; Myin & van den Herik, 2020; Rolla & Huffermann, 2021). This sets 

RECS against the intellectualism put forth most influentially by Stanley and Williamson 

(2001, 2017)2. Aside from that topical intervention in the epistemological debate, not 

 
1 Not to be confused with Radically Enactive Cognition (REC), an influential view advanced by Hutto and 
Myin (2013, 2017). I am using RECS here as a broader term than Hutto and Myin’s REC, where the former 
encompasses enactivism and the standard, non-representationalist construal of ecological psychology 
(Gibson, 2015; Heras-Escribano, 2019b), which Hutto and Myin initially hesitated to count as sufficiently 
radical. However, many others have advanced a combined approach, which is sometimes called Ecological-
Enactive Cognition (Bruineberg et al., 2018; Carvalho & Rolla, 2020; Heras-Escribano, 2019a; Kiverstein 
& Rietveld, 2018; Rolla et al., 2022; Rolla & Novaes, 2022; Segundo-Ortin, 2020; van den Herik, 2018, 
2020; Vasconcelos & Rolla, 2023), thus outnumbering those who argue for a divide between enactivism 
and ecological psychology (see also Segundo-Ortin et al., 2019). I hereby choose the acronym RECS instead 
of EEC, because the former is also meant to cover developments that, although radically embodied in spirit, 
do not side explicitly with enactivism or ecological psychology, especially those coming from the empirical 
findings of the cognitive sciences. 
2 For an exception that rejects all talk of mediating knowledge in basic cognition, see Hutto (2005). 
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much else has been done to approximate those discussions.3 In this paper, I explore 

another classic epistemological problem that could benefit greatly from an embodied 

approach, namely, the issue of self-knowledge. Whereas traditional debates about self-

knowledge discuss how and whether we can have privileged access to our own mental 

states (Bar-on, 2004; Gertler, 2010; Moran, 2001; Shoemaker, 1996), the turn to 

embodiment suggests something radically different: if the mind is embodied, knowing 

oneself is knowing one’s own body. This resonates with the professed anti-dualism of 

RECS, which takes the dynamics between brain, body, and environment to constitute the 

unity of analysis for understanding cognitive processes, and the mind in general. I then 

advance a RECS-inspired view of self-knowledge by discussing another, perhaps more 

exotic subject: resistance training—particularly, weightlifting. I aim to show that, under 

certain conditions, resistance training (RT) offers a paradigmatic example of radically 

embodied self-knowledge. More precisely, RT allows the trainee to achieve knowledge of 

themselves in a fundamentally practical manner—and doing so is transformative of the 

kind of actions they are capable of.  For this, I begin by outlining some desiderata of any 

theory of self-knowledge. Next, I present RECS, emphasizing some of its commitments 

that might contribute to the discussion on self-knowledge. I then present some of the key 

concepts of RT, and I close by combining these discussions by showing how weightlifting 

produces self-knowledge in accordance with RECS. 

 

2. General desiderata for a theory of self-knowledge 

 

Uncontroversially, self-knowledge is a type of knowledge about oneself.4  On a broad 

construal, knowing oneself means knowing one’s motives for acting, desires, intentions, 

emotions, thoughts, and so on. Until very recently in analytic philosophy, the issue of 

 
3 When it comes to the issue of knowledge of other minds, Gallagher and collaborators (De Jaegher et al., 
2010; Gallagher, 2001, 2008; Gallagher & Varga, 2014) have advanced the view that knowing someone 
else’s mental states is achieved through interaction. This can be seen as another intervention (to use 
Gallagher’s own phrase) of RECS into the traditional epistemological debate.  
4 In my argument, I assume the possibility of talking about a self (an embodied, autonomously enacted one) 
in RECS terms. One could, in principle, raise an issue here, given that agent and environment are 
codetermined. This, however, is not such an acute problem for enactive views that borrow the original 
insights of autopoietic theory (Maturana & Varela, 1980), for individuals enact their own boundaries 
asymmetrically in environmental exchanges, which distinguishes then ontologically from their 
environment (see Di Paolo et al., 2017, chapter 5; see also Werner, 2020). 
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knowing the content of our thoughts has received special attention over the other possible 

objects of self-knowledge. This is due to the rise of semantic externalism in the 70s, 

according to which the meaning of the concepts we use is fixed externally (Burge, 1979; 

Hurley, 2010; Kripke, 1980; Putnam, 1975; see also Rowlands et al., 2020). If meaning is 

fixed externally, then what we think about is not entirely discriminable from the first-

person perspective, jeopardizing the possibility of privileged access to our thoughts. 

Externalism, thus, challenges the intuitive idea that we have special access to our own 

thoughts in a discriminative way. 

 

In an attempt to bar that conclusion, Tyler Burge (1988) famously argued that a basic 

form of self-knowledge could be secured by the self-ascription of occurrent thoughts of 

the form ‘I think that p’. That kind of ascription is self-verifying despite the content of ‘p’ 

being fixed externally. Whatever ‘water’ means in the community of speakers I am part of, 

when I say ‘I think that a glass of water would quench my thirst’, that second-order 

thought is forcefully true (provided I am being honest). Notably, the issue with Burge’s 

strategy is that it makes self-knowledge cheap or effortless, unduly merged with the 

notion of self-consciousness. It is one thing to be aware that I’m thinking that p, whatever 

‘p’ turns out to mean—it is quite another to know what I am thinking about. The lesson 

here is that, regardless of how the issue of externalism and self-knowledge is settled, self-

knowledge should not be effortless but always a matter of cognitive achievement (Lawlor, 

2009). Although applied initially exclusively to thoughts, that constraint—the cognitive 

achievement clause—is the first desideratum for any view on self-knowledge, even those 

views that consider other aspects of our mental life, as we will see below. 

 

The second and third desiderata for self-knowledge theories are closely related and hold 

prima facie plausibility, regardless of whether the source of self-knowledge is akin to 

perceptual knowledge (Armstrong, 1968) or whether it takes a different form (Moran, 

2001; Shoemaker, 1996). First, self-knowledge is authoritative: under normal 

circumstances, there should be some asymmetry between what one can know about 

oneself and what others can know about them, as well as what one can know about others. 

In other words, self-knowledge and knowledge of other minds differ in a substantial way—

a way that is yet to be specified by the view we end up endorsing. This is what we may call 



 5 

the asymmetry clause. On the other hand, that difference should not entail an 

unsurmountable gap, otherwise knowledge of other minds might become impossible. 

More precisely, if we take self-knowledge as the paradigm of knowing minds in general 

and assume that a person can never achieve the same level of success in knowing other 

minds as they can know their own (i.e. if we endorse an excessive asymmetry), then we 

swiftly slide into solipsism. Accordingly, the third desideratum is to avoid that 

conclusion—the anti-solipsism clause—and theories can meet it either by rejecting that 

knowing one’s own mind is the paradigm of knowing minds in general (as a behaviorist 

might take it, at the risk of failing to meet the asymmetry clause) or by rejecting excessive 

asymmetry.  

 

The three clauses specify the general constraints that any theory of self-knowledge should 

meet. Before attempting to meet those desiderata in RECS’s terms, I return to a previous 

point: the focus within analytic tradition on thoughts over the other plausible candidates 

for self-knowledge. As mentioned, it seems uncontentious that we can know our desires, 

intentions, fears, and so on, and ignoring these mental states is to forgo an important part 

of our mental lives (Cassam, 2014). Cassam exemplifies that idea by listing cases of 

substantial self-knowledge that are radically different from knowing that you have this or 

that thought, but that should nevertheless be philosophically examined. I quote his list in 

its entirety: 

 

• Knowing that you are generous (knowledge of one’s character). 

• Knowing that you are not a racist (knowledge of one’s values). 

• Knowing that you can speak Spanish (knowledge of one’s abilities). 

• Knowing that you are a good administrator (knowledge of one’s 

aptitudes). 

• Knowing why you believe a controlled demolition brought down 

the World Trade Center on 9/11 (knowledge of one’s attitudes in the 

‘knowing why’ rather than in the ‘knowing what’ sense). 

• Knowing that you are in love (knowledge of one’s emotions). 

• Knowing that a change of career would make you happy 

(knowledge of what makes one happy). (Cassam, 2014, p. 29) 
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Cassam dedicates the rest of his book to explaining how each kind of substantial self-

knowledge can be achieved. Unlike Cassam, I am particularly interested in the examples 

of the items listed above, but not in their possibility. Notice that knowledge of one’s 

character, values, attitudes, and perhaps emotions clearly refer to one’s inner mental 

life—in the sense that they do not (at least not explicitly) reference our bodily 

morphology. 5  Abilities and aptitudes could, in principle, be associated with ways of 

acting—which, therefore, necessarily refer to our embodiment—but the examples listed 

above (being able to speak Spanish and being a good administrator) might suggest 

otherwise. Although, of course, being able to speak any given language is tied to our bodily 

morphology, and being a good administrator involves material engagement with tools and 

shared symbols, processes that are distinctive of human history (Malafouris, 2013), the 

examples used are kept on an abstract, seemingly disembodied level. I suspect there is a 

reason why Cassam does not mention, for instance, the self-knowledge of how much you 

can deadlift, or of your aptitudes for running long distances or for muscular hypertrophy. 

These too are abilities, not radically different from being able to speak Spanish—but 

explicitly embodied ones. The suspicion here is that even the commendable strategy of 

broadening the scope of self-knowledge to encompass substantial cases remains implicitly 

committed to a mind-body division. That division is what RECS aims to reject.  

 

3. Radically embodied know-how 

 

As outlined in the introduction, what is radical about RECS is the explanation of cognitive 

processes without appealing to representational content. This is done in subtly different 

ways by the specific branches within that research program. Traditional enactivists 

explain cognition from the bottom-up through the enactment of recurrent structures of 

sensorimotor engagements (Di Paolo et al., 2017, 2018; Varela et al., 2016), which in turn 

obviates internal representations of the environment. Others, however, adopt an 

 
5 Notably, Colombetti  (2014, 2017) argues that affective states are already present in the most basic form 
of intentionality, for even basic life forms perceive their environments as meaningful (resourceful, inviting, 
threatening, etc.) to them, which scales up to emotional states in more complex life forms. It follows that 
emotions are fundamentally embodied as well. 
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eliminativist stance: the radical enactivism of Hutto and Myin (2013) claims that 

representational content, in virtue of having accuracy conditions, cannot be naturalized 

because semantic information cannot be found in nature. Thus, mental representations 

are rendered useless because, to the best of our knowledge, they do not exist in nature. 

Representations are deemed mere constructs inherited from modern philosophy, 

preserved by old-school cognitivism without any real explanatory work being done (see 

also Ramsey, 2007). Ecological psychologists (Chemero, 2009; Gibson, 2015; Heras-

Escribano, 2019b) typically endorse a position closer to traditional enactivism, aiming to 

explain perceptual states through the direct detection and exploration of possibilities for 

action. Informationally rich environments afford exploration through action; therefore, 

they do not need to be enriched internally (contrary to the ‘poverty of stimulus’ 

assumption that feeds into cognitivism). Given the success of ecological accounts, internal 

inferences and mental representations become otiose, but they might still be needed to 

explain the performance of some cognitive tasks that are yet out of bounds for the 

ecological approach. This, in other words, characterizes a methodological pluralism 

regarding the role of representations (Chemero, 2013).  

 

Whatever the varieties of radical embodiment we deal with, their goal is the same: to 

explain cognition through the performance of embodied abilities. Moreover, as these 

performances unfold, the cognitive system undergoes structural changes that can be 

construed as the entrenchment of habits, i.e., ‘self-sustaining precarious sensorimotor 

schemes’ (Di Paolo et al., 2017, p. 144). Habits are selected by virtue of their success, 

predisposing the agent to engage with their environment systematically and transforming 

the organisms in ways that facilitate the re-enactment of specific actions in appropriate 

circumstances. Di Paolo and colleagues (2017) acknowledge that the fact that habits are 

self-sustaining can “harden” them in a way that the actions associated with a hardened 

habit may hinder the organism’s cognitive success. But this is not to say that habits are 

devoid of plasticity or amount to mere reflexes—for the organism can enact a network of 

metastable habits that counters eventual breakdowns between exercising a habitual 

action and achieving its intended success. So, for instance, if I develop a wrist injury and 

cannot hold a certain weight with my hand supinated (a habitual action that was 

successful up until this point), changing the position of my hand from supination to 
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pronation might allow me to hold that same weight. Doing so systematically turns the 

newly developed wrist movements into a habit. Transitioning between those habits is a 

metastability that ensures success in their enactment. A radically embodied account of 

rationality might take this adaptative success, and not inner calculations, to be the 

distinctive feature of rational behavior (Petracca, 2021; Rolla, 2019). 

 

At this juncture, if we are to explain the kind of knowledge produced by direct 

engagement between embodied individuals and their environments, the best candidate 

naturally is practical knowledge (Myin & van den Herik, 2020; Rolla & Huffermann, 

2021). The other kind of knowledge that could in principle characterize our bodily 

performances is propositional knowledge. But that would be a non-starter unless we are 

willing to say that much of our proficient engagements with dynamic environments 

(crossing a busy street, doing the dishes, playing with our pets, etc.) do not constitute 

knowledge. Propositional knowledge entails the mastery of a language, and its 

combinatory aspect exceeds the character usually attributed to representations. In 

contrast, proponents of RECS argue that most of our engagements with the environment 

are not guided by descriptions of it, and those that are linguistically articulated, in turn, 

are not the expression of a language of thought, but the outcome of enculturation (Hutto 

& Myin, 2017; Malafouris, 2013) or shared practices that give rise to an embodied 

language (Di Paolo et al., 2018). Accordingly, known propositions are the exception, not 

the rule, regarding how we interact with and explore our surroundings through action.6  

 

Regardless of whether RECS introduces a significant divide between the engagement with 

immediate environments (say, avoiding collision with a wall) and the engagement with 

cultural aspects of our surroundings (say, halting at a stop sign) or whether there is no 

substantiation in talking about “basic” and “higher” cognition, know-how has been taken 

 
6  Plausibly, the fact that propositional knowledge has been historically more salient than practical 
knowledge is related to the fact that philosophers actively try to detach themselves from their practical 
engagements in order to think reflectively about philosophical questions. Philosophical reflection is meant 
to break the flux of ordinary life, and this may lead to the illusion that our mental life is primarily 
linguistically articulated, descriptive of an “external world” apart from us. Given the foundational character 
of philosophy, it is reasonable to assume that this illusion spreads to other areas and helped shape the 
scenario of early cognitive sciences. This would explain, for instance, Moravec’s paradox, i.e., the fact that 
it is easier to train artificial intelligences to do what humans find difficult, and harder to train them to do 
what we are able to in a quite natural manner (Moravec, 1995; see also Brooks, 1991).  
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to play a crucial role throughout cognitive processes (Myin & van den Herik, 2020). That 

being the case, it stands to reason that know-how, in RECS’s terms, could be applied not 

only to our engagements with the environment but also to ourselves, as a form of practical 

self-knowledge. 

 

In order to see that, we can begin by following Rolla & Huffermann (2021), who conceive 

know-how as the stable success obtained by exercising the agent’s abilities. Stability (not 

to be confused with metastability of a network of habits) in this context means that the 

relation between the agent exercising a certain subset of their abilities and achieving 

success is not accidental or due to dumb luck, but regular or recurrent. Abilities can be 

understood as the individual’s dispositions for acting, which might include (but are not 

restricted to) habits. RECS and other varieties of embodied cognition would be primarily 

interested in embodied abilities, such as the sensorimotor structures that constitute 

habits discussed above, but the present account generalizes to include every kind of ability 

ascribable to a person (from being able to jump to being able to speak Spanish). So, an 

agent knows how to do something if, by exercising their abilities, they achieve success–

not only in a particular case, but also in sufficiently similar circumstances.  

 

However, that provisionary description of know-how is incomplete, given the 

transformative aspect of cognition for RECS, which is specifically clear in the case of habit 

entrenchment. Because RECS emphasizes the chronologically extended nature of 

cognitive performances (at the developmental and the phylogenetical levels), know-how 

must be transformative. Know-how is transformative because it enables the agent to act 

with a higher degree of stability than in its absence. The skillful individual’s higher degree 

of recurrent success is explained through the structural changes in their body. The main 

idea is that the transformative character of know-how is fundamentally tied to practice: 

acquiring or enhancing a piece of practical knowledge transforms the agent, changing 

their ability to perform certain tasks—so that its practice becomes more fluid and 

cognitively less taxing. As toddlers learn to walk, for instance, they explore many 

possibilities of muscle activation necessary to generate force, but, with practice, they 

select those more efficient to promote bipedal locomotion (Chang et al., 2006). On a 

related note, due to indetermination from the lack of structural development, a novice 
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confronts a broad set of actions that are, in principle and from their relatively unskillful 

point of view, equally possible ways of achieving a certain goal. However, not all actions 

are equally efficient in practice, and some are highly inefficient vis-à-vis that goal. 

Learning minimizes uncertainty by entrenching actions that exhibit a higher degree of 

correlation with the achievement of the relevant goal, eliminating less efficient ones from 

the horizon of possible actions by the more experienced individual (Carvalho & Rolla, 

2020). 

 

To summarize, when it comes to applying RECS’s notion of know-how to self-knowledge, 

we must conceive of know-how as non-propositional and non-representational, a stable 

success obtained by exercising the agent’s abilities. Moreover, know-how is 

transformative, for it enhances the stability and fluidity of cognitive performances 

through structural changes in the individual. By turning to resistance training in the next 

section, I explore how weightlifting can produce self-knowledge in accordance with 

RECS’s epistemological stance. 

 

4. Resistance training and knowledge of our bodily limits 

 

Resistance training (RT) is any exercise that requires moving (or attempting to move) 

against an opposing force (Fleck & Kraemer, 2014; Stone et al., 2007). Resistance can be 

provided by external means (barbells, dumbbells, kettlebells, cable machines, elastic 

bands) or by the practitioner’s own body weight, as in the case of calisthenics and 

plyometrics. It is also possible to produce resistance by combining external forces and 

bodily weight, as in mountain climbing. Empirical research points to many health benefits 

of RT, such as: ‘increased strength, increased fat-free mass, decreased body fat, and 

improved physical performance in either a sporting activity or daily life activities […], 

changes in resting blood pressure, blood lipid profile, and insulin sensitivity’ (Fleck & 

Kraemer, 2014, p. 1). However, the more common goal of practitioners of RT, especially 

weightlifting, is muscular hypertrophy. Unsurprisingly, much of the specialized literature 

is dedicated to optimizing hypertrophic processes (see Krzysztofik et al., 2019, for a 

systematic review).  
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Simply put, hypertrophy is muscle growth, which is generally positively correlated with 

strength and power. More specifically, hypertrophy is the increase of muscle cross-

sectional area, which is a gradual and long-term adaptation of the musculoskeletal system 

after the recurrent practice of RT. The mechanical tension generated by weightlifting 

increases the volume of individual muscle fibers, provided there is a positive balance 

between protein synthesis and the breakdown caused by the mechanical tension (Ponce-

González & Casals, 2022). Muscle fibers are surrounded by satellite cells, which are 

‘normally quiescent but become active when a sufficient mechanical stimulus is imposed 

on skeletal muscle […] Once aroused, satellite cells proliferate and ultimately fuse to 

existing cells or among themselves to create new myofibers, providing the precursors 

needed for repair and subsequent growth of new muscle tissue’ (Schoenfeld, 2010, p. 

2858). 

 

To understand how RT aiming at muscular hypertrophy can generate practical knowledge 

of one’s own bodily limits in accordance with RECS, a few more definitions must be in 

place: 

 

- RT exercises are generally composed of repetitions and sets. A repetition is one 

complete motion of the movement. Two or more repetitions make a set insofar as 

there is no substantial pause for rest between them. Rest is recommended between 

the sets, and its duration varies according to the intensity of the workout (Fleck & 

Kraemer, 2014). 

- Throughout a repetition, the relevant muscles are shortened and lengthened in a 

controlled manner. The muscles’ shortening is the movement’s concentric phase, 

and its controlled lengthening constitutes the eccentric phase. Isometric muscle 

action happens when a weight is held stationary without movement of the joints 

(Fleck & Kraemer, 2014). 

- Proper lifting technique or form involves the activation of the relevant muscles 

targeted by that exercise (its prime movers or agonists), paired with the activation 

of the synergists (auxiliary muscles that help to move the weight) and inhibition of 

the antagonist muscles (those that would move the weight in the opposite direction) 

(Sale, 1988). For instance, the lat pulldown is a back exercise that primarily targets 
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the latissimus dorsi and the teres major (the agonists of that movement). Among 

the synergists, there are the posterior deltoid, the trapezius, the rhomboid, and 

several other muscles, whereas the main antagonist is the anterior deltoid (Sutton, 

2021). 

- Technical failure happens when the wrong set of muscles is activated/inhibited to 

complete a repetition. For instance, activating the anterior deltoid during a lat 

pulldown is a common mistake that leads to a suboptimal mechanical tension to 

the target muscles. 

- The repetition maximum (RM) is ‘the maximal number of repetitions per set that 

can be performed in succession with proper lifting technique using a given 

resistance.’ (Fleck & Kraemer, 2014, p. 3).  

- The intensity of the workout is usually measured by the percentage of 1RM. High-

intensity workouts are >60% 1RM (Nóbrega & Libardi, 2016), and can also be 

indicated by a RM-range typically of 4 and 6 repetitions. A low-intensity workout 

involves lighter loads, usually under 40% 1RM, or a RM-range between 12 and 20 

(or even more) repetitions. 

- Training volume is defined by the number of repetitions and sets performed in a 

session. A higher volume usually implies a lower intensity and vice-versa. 

- Mechanical failure, also called ‘maximal voluntary muscle action’ (Fleck & 

Kraemer, 2014, p. 4) is ‘the point during a set when muscles can no longer produce 

necessary force to concentrically lift a given load.’  (Schoenfeld, 2010, p. 2866). So, 

for instance, the same weight becomes harder to lift at every repetition, up until a 

point in which the motor units recruited cannot move it concentrically without 

technical failure. Rest is then needed to generate more power (in another set) so 

that the same weight can be moved again. 

 

As said above, specialized literature in sports sciences focuses on optimizing hypertrophic 

processes. With that in mind, some advocate for a “sets to failure” protocol, where every 

movement is repeated to mechanical failure (Jacobson, 1981) (henceforth, unless 

explicitly mentioned otherwise, ‘failure’ refers to mechanical failure). The rationale is that 

reaching the point of failure creates a higher level of mechanical stress on muscle fibers, 

thus enhancing the regenerative physiological responses. Although current research 
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indicates that training to failure creates no more stimulus to muscle fibers than stopping 

a few repetitions short of failure, at least in high-intensity workouts (Lasevicius et al., 

2022; Nóbrega & Libardi, 2016; Refalo et al., 2023), my main claim in this section is that 

periodically reaching the point of failure provides an important insight into self-

knowledge, even if it is not optimally hypertrophic-wise.  

 

Crucially, when moving a certain weight, it becomes progressively harder to move, up 

until it is impossible to lift it with correct form and without rest. Whereas an individual 

with an intermediate (and upwards) level of RT practice can easily perceive the point of 

failure and, therefore, stop the movement to avoid injury and secure maximal gains, a 

beginner might compensate for the perceived increased difficulty by engaging other 

muscle groups, which characterizes technical failure. In terms of ecological psychology, 

the same weight afforded moving but only up until a point—and then that affordance 

momentarily ceases to exist, thereby triggering alternative responses (which are 

perceived differently depending on the trainee’s know-how). Thus, reaching failure shows 

the transient limits of one’s bodily capabilities. These limits are transient because training 

can transform one's bodily capabilities over time if the rest, recovery, and nutrition 

recommendations are followed during the hours and days after each training session. This 

means that through the adaptations of the musculoskeletal system from repeated bouts 

of RT, a weight once perceived as unmovable becomes gradually more movable, which 

can be done either by increasing the RM range or switching to a heavier load. For instance, 

for an absolute beginner, doing 3 sets of 10 repetitions of biceps curls with 5kg dumbbells 

might be extremely taxing, but the increase in hypertrophy and strength following 

repeated training sessions usually allows the individual to increase the training volume 

(adding more sets or more repetitions) or increase the intensity of the workout (moving 

up to 6kg dumbbells, for instance) with the same volume as before. If the individual 

previously had a 10RM (that is, failure happens when the 10th repetition is completed) 

doing curls with a 5kg dumbbell in each hand, the higher level of strength achieved may 

increase their RM to 12 with the same weight, or allow them to move 6kg with a 10RM—
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for the relevant muscles have already adapted to the previous weight and volume 

(Jacobson, 1981).7 

 

The main points here are, firstly, the subtly different ways that know-how permeates RT. 

As Sale puts it when discussing electromyographic studies: ‘the expression of voluntary 

strength may be likened to a skilled act, in which prime movers must be fully activated 

and synergists and antagonists appropriately activated’ (1988, p. 135, my emphasis). This 

means that moving weights with appropriate form is far from trivial, and that practice 

allows the trainee to optimize the energy allocated by focusing on which muscles to 

activate/inhibit for a given exercise, which is a matter of know-how or skill. Relatedly, 

there is a differential response by individuals with higher levels of training when they 

approach the point of failure in a given exercise. Being sensitive to when a weight no 

longer affords moving is a matter of know-how. Alternatively, perceiving the imminence 

of failure during a set is something that an intermediate or a more experienced trainee 

can do without prejudice to the technique of their execution, whereas a beginner might 

struggle to reach that point whilst maintaining proper technique. There is, in fact, a good 

prima facie rationale for this: after all, RT is nothing more than putting one’s body under 

mechanical stress in order to literally stress muscle fibers in a controlled manner to 

trigger regenerative physiological responses that ensue hypertrophy and strength gains. 

Without proper training, it is instinctive to evade that uncomfortable situation. Learning 

how to lift weights, in turn, enables the trainee to endure that mechanical stress and 

optimize their energy expenditure to maximize the desired gains. 

 

Moreover, there is no way for an untrained individual to know beforehand their point of 

failure for any given exercise. That is, failure can only be discovered in practice. Finding 

out one’s own point of failure essentially requires a certain level of mechanical stress dealt 

 
7 The biceps curl is a monoarticular movement composed of a concentric phase of elbow flexion and an 
eccentric phase of elbow extension, which can be done at several different shoulder angles. From a 
biomechanical point of view, it is one of the simplest exercises there is, and the main muscles it activates 
(biceps brachii, brachialis, and brachioradialis, whose stimulation varies depending on palm position) are 
relatively isolated from other muscle groups. Other exercises, such as squatting, bench pressing, and 
deadlifting are radically different because they are heavily composed; that is, their execution involves the 
coordination of many muscle groups simultaneously. As such, their proper execution (when good form is 
maintained) requires a higher level of know-how than isolated exercises such as the biceps curls. 
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on the muscles—which means it naturally happens at an embodied level. There seems to 

be nothing representational or propositional in the discovery of one’s failure point, unless, 

of course, the person registers discursively their point of failure after the fact. But during 

the exercise, talk about propositions and representations is completely otiose from an 

explanatory point of view. In other words, the felt sense that one’s own limitations need 

not be represented or articulated propositionally because, as it happens, the individual is 

in direct contact with the environmental constraints that inhibit their movements. 

Instructions (“do it like this, not like that”) naturally do help, but they are secondary and 

even disposable if we consider that discovering one’s own bodily limits in RT is essentially 

a matter of embodied know-how, indexed to the act of lifting that weight. 

 

The second important thing I want to highlight is that RT brings individuals to their own 

physical limits. More specifically, it shows which weights afford moving and which do not. 

Crucially, recurrently reaching those limits transforms them because it expands the range 

of affordances available to a subject. This expansion is done autonomously, in the 

enactivist sense that it is the product of the organism’s own doings and not imposed 

externally. One can relate this to the entrenchment of new habits by structural changes in 

the organism, which, therefore, constitutes a gradual change in the possible dynamics 

between the organism and the (gym) environment. Importantly, although these changes 

are generally appraised by their aesthetical nature, they are not merely aesthetical. They 

are essentially functional—because they enable a broader range of actions—and they 

transfer to other (non-gym) environments of everyday activities. To put it differently, the 

expansion of the range of affordances through RT is, by force of identity, the 

musculoskeletal adaptations undergone by the individual’s own doings, and not 

something that happens over and above their physiological change.8  

 

 
8 The talk about “mind-muscle connection” is widely popular among weightlifters. This is the claim that one 
can increase muscle activation by driving attention to it during an exercise. This sparked empirical research 
that corroborates the advantages of concentrating on the target muscle during the lift (Calatayud et al., 2016, 
2017), but the dualist phrasing might be misleading. Schoenfeld and Contreras (2016), for instance, 
describe the so-called mind-muscle connection as the ‘internally focused strategy [which] involves 
visualizing the target muscle and consciously directing neural drive to the muscle during exercise 
performance’ (2016, p. 27). Framed like this, the phenomenon does not smuggle dualist assumptions.  
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The latter point relates to the issue of know-how and propositional knowledge discussed 

previously. The overarching result of several RT sessions (with proper rest and nutrition) 

transforms the individual and enables or enhances their action possibilities, but this does 

not call for representational states or propositional knowledge. Even when trainees do 

sometimes think to themselves, “I know I should lift this way and not that way” (etc.), 

such pieces of propositional knowledge are merely incidental to the overall adaptive 

results that happen on an embodied level. Propositional knowledge and explicit 

instructions might help (and often do) because we are unavoidably linguistic creatures, 

but they are not an essential part of the structural transformation that results from RT. 

Likewise, training involves planning and often times studying how an exercise should be 

done. Although this plausibly happens at a propositional level, it is not this propositional 

knowledge per se that causes musculoskeletal adaptations and the enhancement of one’s 

embodied self-knowledge.  

 

At this juncture it should be clear that what is special about RT when it comes to realizing 

and transforming one’s own bodily limits is the notion of mechanical failure under 

controlled conditions, that is, conditions autonomously enacted by the trainees 

themselves. Because failure is enacted by the agent, it fundamentally differs from having 

an external impediment (such as an injury or any other form of limitation) that prevents 

proper movement and effective action. Moreover, although it is possible that other 

physical activities, such as endurance training, might have a similar epistemic profile, 

their physiological bases differ, which, in turn, plausibly requires a different analysis. 

More precisely, muscular hypertrophy is believed to be greater in type IIA and type IIB 

(fast-twitching) muscle fibers, where type IIB fibers, which have a greater cross-section 

area, are recruited under high-intensity workouts and transformed into type IIA fibers 

(Fry, 2004). Type I fibers—the ones at play in endurance training—on the other hand, are 

slow-twitching and are not usually linked to RT and its physiological adaptations (Ponce-

González & Casals, 2022). Moreover, because of the characteristics of type II fibers in 

comparison to type I, the energy sources of the former are anaerobic (the phosphocreatine 

system and anaerobic glycolysis), whereas type I fibers are fed by oxidative 

phosphorylation (Fleck & Kraemer, 2014). I am not saying, therefore, that endurance 

training (for instance, running long distances) is not capable of bringing forth self-
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knowledge of one’s own bodily limits, but it would do so in a different physiological 

manner than the one upon which I am basing my analysis here. “Running to failure” 

(whatever that might be) would hardly imply any endurance gains. 

 

5. Meeting the desiderata for self-knowledge 

 

Having discussed how RT transforms and enhances the trainee’s field of affordances, we 

can see how radically embodied self-knowledge acquired from RT meets all the desiderata 

for a sound theory of self-knowledge, as discussed in section 2. First, knowing what 

weights one can (or cannot) move in good form is undoubtedly a matter of achievement—

sometimes a very humbling one—and, as such, it is far from trivial. It requires recurrent 

training sessions, which in turn require dedication and the endurance of pain. Relatedly, 

it requires learning to discriminate the good pain of muscular fatigue from the pain of 

articular injuries, as well as learning to perceive the healing processes after bouts of RT 

and letting the pain run its course before training the same muscle group again. These are 

bits of self-knowledge that one achieves through practice and practice only.  

 

Secondly, self-knowledge from RT is deeply authoritative, because it stems from one’s 

own doings and, given that it is tied to one’s bodily morphology, it cannot be fully accessed 

externally. People with different types of bodies may exhibit resistance or ease to certain 

exercises and exercise variations and, therefore, can develop specific ways of performing 

them. For instance, competitive powerlifters can perform two variations of deadlifting, a 

popular exercise in which the competitor must lift a barbell from the ground up to around 

their waist. Some prefer the conventional variation, where the competitor has a narrow 

stance with feet slightly turned outwards, holding the bar on the outer side of their legs, 

whereas some prefer the so-called sumo variation. This variation requires a wider stance, 

feet turned outwards at a wider angle, and holding the bar on the inner side of their legs. 

Although research does not indicate conclusively which variables dictate the preference 

for one variation over another, some research suggests that conventional deadlift puts 

greater mechanical stress on the hip flexors, whereas sumo deadlift puts greater 

mechanical stress on the knee extensors (Escamilla et al., 2000). This shows that to figure 
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out which variation one feels better doing is something only the person can know about 

themselves.  

 

Thirdly, even though self-knowledge from RT is authoritative, a trained eye is able to 

perceive in another practitioner if they exhibit proper form, if their range of motion is 

appropriate, if there is a risk of injury in the way they are moving the weights, or if they 

are approaching their point of failure given a progressively slower tempo of the concentric 

phase for each repetition. Again, a trained individual can know whether another person 

is about to reach failure (for instance) because they developed the relevant know-how, but 

no one can tell what their point of failure is without practice. So, although there is an 

asymmetry in knowing about another person’s bodily states, this asymmetry can be 

slightly blurred through practice and skill, but never completely surpassed. 

 

6. Conclusion 

 

The preceding sections show how RT can be a source of radically embodied self-

knowledge, in the sense that the practical knowledge of lifting weights (1) unveils one’s 

own bodily limits, something that can only be achieved through practice, and (2) 

transforms the individual by ensuing musculoskeletal adaptations that broaden the space 

of affordances available to them, i.e., changes what they can effectively do. This can be 

done either by increasing the volume of their training (having its intensity constant) or by 

increasing its intensity (having its volume constant). This, I submit, is a fundamental kind 

of practical self-knowledge perfectly in tune with the embodied turn promoted by RECS. 

Importantly, paying attention to our self-knowledge at a fundamentally embodied and 

practical level does not preclude the acquisition of self-knowledge of other (higher) forms, 

such as knowing that one’s own motives and beliefs are so-and-so. The latter remains an 

important part of our knowledge of ourselves, and here I remain neutral on whether it 

can be explained by tools other than those deployed by RECS in its explanation of 

embodied cognition. However, we must bear in mind that a more thoroughly radically 

embodied approach to self-knowledge would explain how even our beliefs, motives (and 

so on) must fundamentally relate to our doings in the world. Although it is certainly 



 19 

possible to pursue such a comprehensive embodied explanation of knowing oneself, it is 

not the project of this paper. 

 

I want to discuss one final possible objection. One could say that this approach makes 

self-knowledge an empirical matter. One might claim that self-knowledge should be 

achievable a priori, obtained regardless of one’s external conditions. I believe these 

questions are misleading because what is crucial about a theory of self-knowledge is that 

it meets the desiderata discussed in section two, regardless of whether it does so in 

empirical or aprioristic terms. Moreover, to the extent that RECS takes the dynamics 

between an embodied organism and its environment to be the unity of analysis of 

cognitive processes, a stark distinction between the internal and the external loses its 

prima facie plausibility. And because RECS is a naturalistic approach, it naturally leads 

to a notion of self-knowledge (and knowledge more generally) that is, as a matter of 

principle, uncommitted to the a priori. If one has a problem with the proposal developed 

here under the correct assessment that it brings empirical matters into consideration of 

knowing oneself, the problem is not specific to this proposal but to the research program 

of RECS itself. And, finally, because this paper is not intended as a defense of RECS, but 

as an application of its tenets in a hitherto underexplored territory, it should not be held 

accountable to a defense of the naturalistic framework in which RECS is developed. 

 

  



 20 

References 

 
Armstrong, D. (1968). A Materialist Theory of the Mind. Routledge & Kegan Paul. 
Bar-on, D. (2004). Speaking My Mind—Expression and Self-Knowledge. Oxford 

University Press. 
Barsalou, L. (1999). Perceptual symbol systems. Behavioral and Brain Sciences, 22, 577–

660. 
Brooks, R. (1991). Intelligence without Representation. Artificial Intelligence, 47, 139–

159. 
Bruineberg, J., Kiverstein, J., & Rietveld, E. (2018). The anticipating brain is not a 

scientist: The free-energy principle from an ecological-enactive perspective. 
Synthese, 195(6), 2417–2444. https://doi.org/10.1007/s11229-016-1239-1 

Burge, T. (1979). Individualism and the Mental. Midwest Studies in Philosophy, 4, 73–
121. https://doi.org/10.1111/j.1475-4975.1979.tb00374.x 

Burge, T. (1988). Individualism and Self-Knowledge. Journal of Philosophy, 85, 649–663. 
Calatayud, J., Vinstrup, J., Jakobsen, M. D., Sundstrup, E., Brandt, M., Jay, K., Colado, J. 

C., & Andersen, L. L. (2016). Importance of mind-muscle connection during 
progressive resistance training. European Journal of Applied Physiology, 116(3), 
527–533. https://doi.org/10.1007/s00421-015-3305-7 

Calatayud, J., Vinstrup, J., Jakobsen, M. D., Sundstrup, E., Colado, J. C., & Andersen, L. 
L. (2017). Mind-muscle connection training principle: Influence of muscle 
strength and training experience during a pushing movement. European Journal 
of Applied Physiology, 117(7), 1445–1452. https://doi.org/10.1007/s00421-017-
3637-6 

Carvalho, E. de. (2021). The shared know-how in Linguistic Bodies. Filosofia Unisinos, 
22(1), 94–101. https://doi.org/10.4013/fsu.2021.221.11 

Carvalho, E. de, & Rolla, G. (2020). An Enactive-Ecological Approach to Information and 
Uncertainty. Frontiers in Psychology, 11, 1–11. 
https://doi.org/10.3389/fpsyg.2020.00588 

Cassam, Q. (2014). Self-knowledge for humans. Oxford University Press. 
Chang, C.-L., Kubo, M., Buzzi, U., & Ulrich, B. (2006). Early changes in muscle activation 

patterns of toddlers during walking. Infant Behavior and Development, 29(2), 
175–188. https://doi.org/10.1016/j.infbeh.2005.10.001 

Chemero, A. (2009). Radical Embodied Cognitive Science. The MIT Press. 
Chemero, A. (2013). Radical Embodied Cognitive Science. Review of General Psychology, 

17(2), 145–150. https://doi.org/10.1037/a0032923 
Clark, A. (1997). Being There. MIT Press. 
Clark, A. (2015). Radical Predictive Processing. The Southern Journal of Philosophy, 53, 

3–27. https://doi.org/10.1111/sjp.12120 
Colombetti, G. (2014). The Feeling Body: Affective Science meets the Enactive Mind. MIT 

Press. 
Colombetti, G. (2017). Enactive Affectivity, Extended. Topoi, 36(3), 445–455. 

https://doi.org/10.1007/s11245-015-9335-2 
De Jaegher, H., Di Paolo, E., & Gallagher, S. (2010). Can social interaction constitute 

social cognition? Trends in Cognitive Sciences, 14(10), 441–447. 
https://doi.org/10.1016/j.tics.2010.06.009 



 21 

Di Paolo, E., Buhrmann, T., & Barandiaram, X. (2017). Sensorimotor Life: An Enactive 
Proposal (p. 296). Oxford University Press. 
https://doi.org/10.1093/acprof:oso/9780198786849.001.0001 

Di Paolo, E., Cuffari, E. C., & De Jaegher, H. (2018). Linguistic Bodies: The Continuity 
Between Life and Language. MIT Press. 

Escamilla, R. F., Francisco, A. C., Fleisig, G. S., Barrentine, S. W., Welch, C. M., Kayes, A. 
V., Speer, K. P., & Andrews, J. R. (2000). A three-dimensional biomechanical 
analysis of sumo and conventional style deadlifts: Medicine & Science in Sports & 
Exercise, 32(7), 1265–1275. https://doi.org/10.1097/00005768-200007000-
00013 

Fleck, S. J., & Kraemer, W. J. (2014). Designing resistance training programs (Fourth 
edition). Human Kinetics. 

Fry, A. C. (2004). The Role of Resistance Exercise Intensity on Muscle Fibre Adaptations: 
Sports Medicine, 34(10), 663–679. https://doi.org/10.2165/00007256-
200434100-00004 

Gallagher, S. (2001). The practice of mind: Theory, simulation, or primary interaction? 
Journal of Consciousness Studies, 8(5), 83–107. 

Gallagher, S. (2008). Understanding Others: Embodied Social Cognition. In P. Calvo & T. 
Gomila (Eds.), Handbook of Cognitive Science: An Embodied Approach (pp. 439–
452). Elsevier. 

Gallagher, S. (2017). Enactivist Interventions: Rethiking the Mind. Oxford University 
Press. 

Gallagher, S., & Varga, S. (2014). Social Constraints on the Direct Perception of Emotions 
and Intentions. Topoi, 33, 195–199. 

Gertler, B. (2010). Self-Knowledge and the Transparency of Belief. In A. Hatzimoysis 
(Ed.), Self-Knowledge (pp. 125–145). Oxford University Press. 

Gibson, J. (2015). The Ecological Approach to Visual Perception. Psychology Press. 
Heras-Escribano, M. (2019a). Pragmatism, enactivism, and ecological psychology: 

Towards a unified approach to post-cognitivism. Synthese, 0123456789. 
https://doi.org/10.1007/s11229-019-02111-1 

Heras-Escribano, M. (2019b). The Philosophy of Affordances. Palgrave Macmillan. 
https://doi.org/10.1007/978-3-319-98830-6 

Hurley, S. (2010). The Varieties of Externalism. In R. Menary (Ed.), The Extended Mind. 
MIT Press. 

Hutto, D. D. (2005). Knowing what? Radical versus conservative enactivism. 
Phenomenology and the Cognitive Sciences, 4(4), 389–405. 
https://doi.org/10.1007/s11097-005-9001-z 

Hutto, D. D., & Myin, E. (2013). Radicalizing Enactivism: Basic Minds without Content. 
MIT Press. 

Hutto, D. D., & Myin, E. (2017). Evolving Enactivism: Basic Minds Meet Content. The 
MIT Press. 

Jacobson, B. (1981). Reach failure to gain success. National Strength Coaches Association 
Journal, 3(2), 24–25. 

Kiverstein, J., & Rietveld, E. (2018). Reconceiving representation-hungry cognition: An 
ecological-enactive proposal. Adaptive Behavior, 26(4), 147–163. 
https://doi.org/10.1177/1059712318772778 

Kripke, S. (1980). Naming and Necessity. Harvard University Press. 



 22 

Krzysztofik, Wilk, Wojdała, & Gołaś. (2019). Maximizing Muscle Hypertrophy: A 
Systematic Review of Advanced Resistance Training Techniques and Methods. 
International Journal of Environmental Research and Public Health, 16(24), 
4897. https://doi.org/10.3390/ijerph16244897 

Lasevicius, T., Schoenfeld, B. J., Silva-Batista, C., Barros, T. D. S., Aihara, A. Y., Brendon, 
H., Longo, A. R., Tricoli, V., Peres, B. D. A., & Teixeira, E. L. (2022). Muscle Failure 
Promotes Greater Muscle Hypertrophy in Low-Load but Not in High-Load 
Resistance Training. Journal of Strength and Conditioning Research, 36(2), 346–
351. https://doi.org/10.1519/JSC.0000000000003454 

Lawlor, K. (2009). Knowing What One Wants. Philosophy and Phenomenological 
Research, 79(1), 47–75. https://doi.org/10.1111/j.1933-1592.2009.00266.x 

Malafouris, L. (2013). How things shape the mind: A Theory of Material Engagement. 
MIT Press. 

Maturana, H., & Varela, F. (1980). Autopoiesis and Cognition: The realization of the 
living. D. Reidel Publishing Company. 

Moran, R. (2001). Authority and Estrangement. Princeton University Press. 
Moravec, H. (1995). Mind children: The future of robot and human intelligence (4. print). 

Harvard Univ. Press. 
Myin, E., & van den Herik, J. C. (2020). A twofold tale of one mind: Revisiting REC’s 

multi-storey story. Synthese. https://doi.org/10.1007/s11229-020-02857-z 
Nóbrega, S. R., & Libardi, C. A. (2016). Is Resistance Training to Muscular Failure 

Necessary? Frontiers in Physiology, 7. 
https://doi.org/10.3389/fphys.2016.00010 

Petracca, E. (2021). Embodying Bounded Rationality: From Embodied Bounded 
Rationality to Embodied Rationality. Frontiers in Psychology, 12, 710607. 
https://doi.org/10.3389/fpsyg.2021.710607 

Ponce-González, J. G., & Casals, C. (2022). Muscle Strength Determinants and 
Physiological Adaptations. In A. Muñoz-López, R. Taiar, & B. Sañudo (Eds.), 
Resistance Training Methods (pp. 29–47). Springer International Publishing. 
https://doi.org/10.1007/978-3-030-81989-7_2 

Putnam, H. (1975). The Meaning of ‘Meaning.’ In Mind, Language and Reality. 
Philosophical Papers, vol. 2 (pp. 215–271). Cambridge University Press. 

Ramsey, W. M. (2007). Representation Reconsidered. Cambridge University Press. 
Refalo, M. C., Helms, E. R., Trexler, Eric. T., Hamilton, D. L., & Fyfe, J. J. (2023). 

Influence of Resistance Training Proximity-to-Failure on Skeletal Muscle 
Hypertrophy: A Systematic Review with Meta-analysis. Sports Medicine, 53(3), 
649–665. https://doi.org/10.1007/s40279-022-01784-y 

Rolla, G. (2019). Reconceiving rationality: Situating rationality into radically enactive 
cognition. Synthese. https://doi.org/10.1007/s11229-019-02362-y 

Rolla, G., & Huffermann, J. (2021). Converging enactivisms: Radical enactivism meets 
linguistic bodies. Adaptive Behavior. 
https://doi.org/10.1177/10597123211020782 

Rolla, G., & Novaes, F. (2022). Ecological-enactive scientific cognition: Modeling and 
material engagement. Phenomenology and the Cognitive Sciences, 21(3), 625–643. 
https://doi.org/10.1007/s11097-020-09713-y 



 23 

Rolla, G., Vasconcelos, G., & Figueiredo, N. M. (2022). Virtual Reality, Embodiment, and 
Allusion: An Ecological-Enactive Approach. Philosophy & Technology, 35(4), 95. 
https://doi.org/10.1007/s13347-022-00589-1 

Rowlands, M., Lau, J., & Deutsch, M. (2020). Externalism About the Mind,. In Edward N. 
Zalta (Ed.), The Stanford Encyclopedia of Philosophy, (Winter 2020,). 
Metaphysics Research Lab, Stanford University. 

Ryle, G. (2009). The Concept of the Mind. Routledge. 
Sale, D. (1988). Neural adaptation to resistance training. Medicine and Science in Sports 

and Exercise, 20(5), 135–145. 
Schoenfeld, B. J. (2010). The Mechanisms of Muscle Hypertrophy and Their Application 

to Resistance Training. Journal of Strength and Conditioning Research, 24(10), 
2857–2872. https://doi.org/10.1519/JSC.0b013e3181e840f3 

Schoenfeld, B. J., & Contreras, B. (2016). Attentional Focus for Maximizing Muscle 
Development: The Mind-Muscle Connection. Strength & Conditioning Journal, 
38(1), 27–29. https://doi.org/10.1519/SSC.0000000000000190 

Segundo-Ortin, M. (2020). Agency From a Radical Embodied Standpoint: An Ecological-
Enactive Proposal. Frontiers in Psychology, 11(June), 1–13. 
https://doi.org/10.3389/fpsyg.2020.01319 

Segundo-Ortin, M., Heras-Escribano, M., & Raja, V. (2019). Ecological psychology is 
radical enough: A reply to radical enactivists. Philosophical Psychology, 32(7), 
1001–1023. https://doi.org/10.1080/09515089.2019.1668238 

Shoemaker, S. (1996). The First Person Perspective and Other Essays. Cambridge 
University Press. 

Stanley, J., & Williamson, T. (2001). Knowing How. The Journal of Philosophy, 98(8), 
411–444. 

Stanley, J., & Williamson, T. (2017). Skill. Noûs, 51(4), 713–726. 
Stone, M. H., Stone, M., & Sands, B. (2007). Principles and practice of resistance training. 

Human Kinetics. 
Sutton, B. (2021, January 3). The Biomechanics of the Lat Pulldown: Muscles Worked, 

Grips and Form. https://blog.nasm.org/biomechanics-of-the-lat-
pulldown#targeted-muscles 

Thompson, E. (2007). Mind in Life: Biology, Phenomenology and the Sciences of the 
Mind. The Belknap Press of Harvard University Press. 

van den Herik, J. C. (2018). Attentional actions- A n ecological-enactive account of 
utterances of concrete words. Psychology of Language and Communication, 22(1), 
90–123. https://doi.org/10.2478/plc-2018-0005 

van den Herik, J. C. (2020). Rules as Resources: An Ecological-Enactive Perspective on 
Linguistic Normativity. Phenomenology and the Cognitive Sciences. 
https://doi.org/10.1007/s11097-020-09676-0 

Varela, F. J., Thompson, E., & Rosch, E. (2016). The Embodied Mind (Revised Ed). The 
MIT Press. 

Vasconcelos, G., & Rolla, G. (2023). Perceiving and creating atmospheres: How 
ecological-enactive cognition can explain and inform architectural practice. 
Adaptive Behavior, 105971232311794. 
https://doi.org/10.1177/10597123231179487 



 24 

Werner, K. (2020). Enactment and construction of the cognitive niche: Toward an 
ontology of the mind-world connection. Synthese, 197(3), 1313–1341. 
https://doi.org/10.1007/s11229-018-1756-1 

 


