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Abstract
This paper considers the epistemic role that embodiment plays in imagining. We 
focus on two aspects of embodied cognition understood in its strong sense: explicit 
motoric processes related to performance, and neuronal processes rooted in bodily 
and action processes, and describe their role in imagining. The paper argues that 
these two aspects of strongly embodied cognition can play distinctive and positive 
roles in constraining imagining, thereby complementing Amy Kind’s argument for 
the epistemic relevance of imagination "under constraints" and Magdalena Balcerak 
Jackson’s argument for justification by imagination.
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Once we no longer demand a disembodied (or nonphysical) rationality, then 
there is no particular reason to exclude embodied imagination from the bounds of 

reason." (Mark Johnson, 1987, p. 168)

This article belongs to the topical collection on Imagination and its Limits, edited by Amy Kind and 
Tufan Kiymaz.
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1  Introduction

Imagination is said to be mostly voluntary and under our control. Aside from log-
ical impossibilities and morally deviant worlds (Gendler, 2000, 2010), we seem 
able to imagine anything we want. Imagining is seen as unconstrained by the 
environment. It is also often agreed that one cannot get out of imaginings any-
thing more than what one puts into them. However, in recent publications, Amy 
Kind (2018) and Magdalena Balcerak Jackson (2018) contest these positions in 
separate ways. They argue that imagination can teach us something new, and 
can justify our choices, when imagination is constrained by beliefs and wishes 
(Kind), or due to its recreative nature (being perception-like) (Balcerak Jackson). 
Beliefs are good kinds of constraints to structure our imaginings since beliefs do 
not allow “anything goes”—they aim at truth. Perceptions are also good kinds of 
constraints as they are themselves constrained by facts about the environment.

What has been left out of the discussion is a consideration about the positive 
role of ’strong embodiment’ in constraining imagination. Although there is no 
consensus on what it means for the mind to be embodied, we follow Alsmith and 
de Vignemont’s (2012) distinction between two broad senses of embodiment: 
weak embodiment or embodied cognition (EC) and strong embodiment or EC. 
Weak EC refers to the idea that mental representations of one’s body or action 
goals must be entertained; it "gives a clear explanatory role to representations of 
the body" (ibid., p. 3). It sees involvement of minimal brain activations in motoric 
or motoric-related areas as playing an important role in cognition, but conceives 
of these motoric activations as “body-formatted representations” (Goldman, 
2006). Strong EC "depends on the possession and use of a body, not just a brain 
… [and] gives a clear explanatory role to the body itself (ibid., p. 3). It refers to 
the role the extra-neural body plays in cognition—its postures and movements, 
and the history of bodily interactions that make up a bodily habit, skill or know-
how (see Sect. 3 for detailed discussion). Radical embodied cognitive science has 
emphasized these stronger, essential roles of embodiment for cognition, and has 
stepped away from reference to mental or body-formatted representations in its 
explanatory proposal (Gallagher, 2017; Hutto and Myin, 2013). We aim to further 
the reach of radical embodied cognitive science and argue for the role of strong 
EC for imagination.

There has been some discussion about the relation between "weak" notions of 
EC and imagination. For instance, Neil van Leeuwen (2011) has proposed the 
Active Imagination Thesis in which imagining involves a continuously updated 
forward model of action in the world. A forward model is described as "an inter-
nal representation of motor commands that anticipates the consequences of those 
commands on bodily motion" (ibid., p. 56). Likewise, simulationists like Alvin 
Goldman (2006) suggest that body-formatted representations inform empathic 
imagination (also see Goldman & de Vignemont, 2009). On the other hand, 
proponents of strong EC have mostly posited bodily limitations on our capac-
ity to imagine. For example, in virtue of the way my body is, and my past bod-
ily interactions, imagining what’s it like to be someone else is said to be limited 
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(Clavel-Vázquez and Clavel Vázquez 2018; see also Sect.  4.3 of this paper). A 
consideration of strong EC, however, is missing in the discussion about the epis-
temic role of imagination.

In this paper we look at the role that strong EC could play in the type of argu-
ments put forward by Kind and Balcerak Jackson. Specifically, we’ll look at two 
aspects of strong EC and how they contribute to constraining imagination. We’ll 
argue that it’s not only beliefs about bodies, or perceptual simulations, that can play 
a role in constraining imagination—a view consistent with weak EC—but also that 
embodiment understood in a stronger sense as including processes related to embod-
ied motoric processes, as well as more explicit processes that involve movement 
and body-environment coupling, can constrain imagination. In short, this paper will 
show that embodiment understood in the strong sense is an important addition to the 
argument that imagination can be epistemically relevant.

The paper will develop as follows. Section 2 discusses the challenge of epistemic 
relevance as developed in Kind and Balcerak Jackson. Section 3 discusses different 
senses of strong embodiment and introduces the strongly embodied-enactive imagi-
nation thesis. Section 4 then shows how this notion can complement the arguments 
of Kind and Balcerak Jackson. It also considers the worry expressed by Clavel-
Vázquez and Clavel Vázquez that while body schemas can constrain imagination, 
the role of these constraints is limiting: one cannot get away from one’s own per-
spective. We’ll show how strong EC can deal with this worry, by arguing that move-
ment constrains imagination not in a limiting way, but in an enabling and construc-
tive way. Section 5 follows up on the reach of explicitly embodied imagination and 
discusses examples of cases when explicit motor processes and movement further 
enhance imagination, including cases that involve pretend play, training, therapy, 
learning, and in practices of marking. Such cases show that one can learn something 
new from a form of imagination that involves movement. Section 6 concludes the 
paper.

2 � The challenge of epistemic relevance

2.1 � The ’Up‑To‑Us Challenge’ and imagining under constraints

In her analysis of the arguments for the epistemic irrelevance of imagination, Amy 
Kind (2018) distinguishes three distinct claims about imagination: (1) imagination 
is under our voluntary control, (2) imagining is not world-sensitive, as its content 
is determined by the imaginer, and (3) imagination is not informative, in that it can-
not provide us with new information (pp. 231–232.) Regarding point 1, we do not 
have control over what we perceive the same way we have control over what we 
can imagine (we can imagine anytime and anything we want). Point 2 refers to the 
fact that our imaginings are detached from the environmental constraints, as an act 
of imagining "typically fails to track changes in the worldly objects with which it 
is concerned and can diverge dramatically from the actual facts about them" (p. 
232). Point 3 refers to Sartre’s worry that we cannot get out of an image more than 
what we put into it. These are in brief the arguments for the epistemic irrelevance of 
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imagination. Balcerak Jackson (2018) terms it the Up-To-Us Challenge of imagina-
tion: since what we imagine is up to us, how can imagination provide us with justi-
fication?1 The epistemic relevance and usefulness of imagination is determined by 
whether we can learn anything from our imaginings, and whether they can justify 
our choices. These challenges make precise the idea that imagination cannot teach 
us anything, as suggested by Wittgenstein and Sartre.2 Being under voluntary con-
trol, imaginings seem to be inadequate epistemic sources.

Is it the case that imagination is so limited, that we cannot learn from it, or justify 
our choices through imagination? Kind and Balcerak Jackson provide distinct kinds 
of arguments in response to this view. We’ll briefly present these below, and then, 
following their arguments, we will show how they can be strengthened when we 
consider them through the lens of strong EC.

2.2 � Imaginings constrained by beliefs

In discussing a case of extraordinary imaginers like Temple Grandin and Nicola 
Tesla, Kind (2018) argues against the epistemic irrelevance of imagination. Grandin, 
for example, famously relied on her powers of visual imagery to design new infra-
structure for cattle. Not only did she complete her designs ’in her head’, but she also 
tested the designs using her imagination, similarly to how we run a computer simu-
lation, to check for its flaws and to further improve her designs.3 The test-runs gave 
her complete confidence in the success of her design. According to Kind, this cre-
ated in Grandin a belief and a trust in her imaginary powers, which served, for her, 
as justifications for choosing one design over another (ibid., p. 235). Grandin has 
extraordinary abilities not just to imagine, but to keep her imagination under control.

In response to the question "how is epistemic relevance achieved?", Kind pro-
poses a framework she calls imagining under constraints, and explains how imagin-
ings can be kept under control by reference to constraints. One of the constraints, 
according to Kind, is a strong desire to not fall prey to "imagining anything one 
wants", but to strongly desire to "get things right" and to "get at the truth in the 

1  Balcerak Jackson’s ’Up-To-Us Challenge’ refers clearly to argument 1 (imagining being under our 
voluntary control), yet it already encompasses argument 2 (determining of the content), as seen in this 
quote: "There are at least two plausible senses in which imaginings can be said to be under our voluntary 
control, or up to us: First, imaginings are mental states that we do not passively endure, but that we inten-
tionally engage in when we choose to do so. And second, imaginings are mental states whose content is 
determined by what we choose to imagine" (2018, p. 212).
2  In Zettel, Ludwig Wittgenstein writes: "Imaginings tell us nothing about the external world … Imagin-
ings are subject to the will … It is just because forming an imagining is a voluntary activity that it does 
not instruct us about the external world" (1981, §632). And in The Psychology of the Imagination, Jean-
Paul Sartre states: "The image teaches us nothing … No matter how long I look at an image, I shall never 
find anything in it but what I put there" (1972, p. 7). See also Balcerak Jackson 2018, p. 212.
3  As Grandin (1995) writes, “Visual thinking has enabled me to build entire systems in my imagina-
tion… Now, in my work, before I attempt any construction, I test-run the equipment in my imagination. 
I visualize my designs being used in every possible situation, with different sizes and breeds of cattle 
and in different weather conditions. Doing this enables me to correct mistakes prior to construction" (pp. 
19–20; see also Kind 2018, p. 234).
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imagining" (ibid., p. 241). In short, it is the will, aim, or desire of the imaginer that 
can influence whether the imagining is correct or appropriate. For example, we can 
consider situations where the stakes are high to imagine correctly (such as when 
strategizing about how to win a competition), and in such situations, the desire of 
the imaginer to imagine correctly will act as a relevant constraint for the imaginings. 
We can call this "the strong-willed imaginer" case.

However, it is not clear that everyone can be such a strong-willed imaginer. A 
pressing question is whether simply willing the imagining to be aimed at truth in 
fact lets us achieve this. Can we trust our strong will to imagine correctly? Kind 
(2018, p. 244) recognizes a similar worry, when she writes:

I might not always be good at setting the right constraints, and I might not 
always be good at abiding by the constraints that have been set. (...) I might 
embellish [my imaginings]. But when I do set the right constraints, and when I 
am good at abiding by them, my imagining can be as epistemically relevant to 
my project as [Grandin and Tesla’s] imaginings are to theirs.

There is something else that is necessary to help us constrain our imaginings. 
Kind suggests that this something is belief. Kind thinks that it is a mistake to think 
that imaginings must be completely world-insensitive; how they get to be world-
sensitive is when beliefs (about the world) infuse imaginings. Supposing we can all 
be strong-willed imaginers, we also need to be accurate believers, as the various 
beliefs about the world we have "infuse (our) imaginings", and act as constraints on 
imagination "just as pre-programmed variables set constraints on computer simula-
tions" (ibid., p. 243). Let’s take a look at another example from Kind’s earlier work 
(2016, pp. 155–156):

A prospective parent—call her Imogen—might engage in various imagin-
ings in an effort to figure out whether she is ready to have children, or what 
kind of car to buy, or where to put the crib. If she wants these imaginings 
to be epistemically useful to her, it seems natural that she will deliberately 
attempt to line them up with her conception of the world. These aren’t mere 
daydreams, but rather are controlled—that is, constrained—imaginings. For 
example, when she imagines the crib against the various walls of the room 
that will become the nursery, her imagining is constrained by the actual size 
of the room [emphasis in original], the actual size of the crib, the placement of 
the windows and doors in the room, and so on. Will the door still comfortably 
open if the crib is placed against the west wall? This can best be determined if 
both the reality and the change constraints are met—if she imagines the room 
as it actually is [emphasis added], but suitably adjusted for the insertion of the 
crib.

But how do we know if the beliefs constraining our imaginings are aimed at the 
truth, and have not been compromised? Beliefs, after all, are fallible, and prone to 
misrepresentation. Also, how can we make sure that the imagining is of the world as 
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it actually is? How can the world (the actual size of the room or the crib) constrain 
Imogen’s imagining, even if her beliefs about the world are accurate?4 How do we 
know if the link between her imagining and her beliefs is intact? As Imogen’s imag-
inings are not done in the respective environments, it is not the relevant environment 
itself, but how this environment is represented, that constrains her imaginings.

To paraphrase Daniel Hutto (2015), the root problem is that "what is imagined is 
rarely, if ever, present and causing such imaginings in the right kind of way" (p. 76). 
If imaginings are guided by beliefs which strive to tell us how things presently stand 
with the world, then they could easily misrepresent the world, because the imagin-
ing is never done in the presence of what is imagined. We can easily misrepresent or 
misremember the room (Kind acknowledges this problem by naming it the ’imagi-
native illusion’), or engage in wishful thinking (imagining the room as bigger than 
what is remembered), in order to match the desire to fit the crib into the room. Simi-
larly, desires can have a distorting influence on our imaginings. For example, we 
can have a more favorable body image of ourselves than the body we have in reality. 
We might embellish what we imagine, as Kind acknowledges. Kind does not pro-
pose an alternative to these worries other than a capacity to set for oneself the right 
constraints and abide by them, as the above quote showed. However, we challenge 
whether such ’strong will’ alone is sufficient to keep the link between one’s beliefs 
and one’s imaginings intact.

In this regard we will provide an alternative to thinking of this simply in terms 
of desires and representations. According to our version of the strong EC of imagi-
nation, the world (the actual size of the room or the crib) can constrain Imogen’s 
imagining in the right way because moving in the relevant environment has directly 
shaped our imaginative projections. We will elaborate on this view in sections 
below.

2.3 � Imaginings constrained by perceptions

Balcerak Jackson’s (2018) response to the ’Up to Us Challenge’ does not consider 
beliefs or desires, but focuses on the mere fact that imagination is recreative. She 
argues that imagination, "thought of as a recreative capacity that stands in a close 
relationship to our perceptual capacities, provides us with information about expe-
riential possibilities" (ibid., p. 210). She proposes that there is a "tight relationship 
between imaginings and perceptual experiences" (p. 220), as perceptual experiences 
provide us with "evidence about which objects there are in our immediate external 
environment … [as well as with] evidence about how things look to us, whether or 
not things in our external environment actually are the way they look" (ibid). Since 
perception is taken to be a paradigmatic source of justification for our everyday 
beliefs, Balcerak Jackson writes that imagination provides justification "in virtue of 

4  There are two subtly different issues in play here: the issue of whether the imagining in question is 
constrained by "good" beliefs, and the issue of whether the link between one’s (supposedly good) beliefs 
and one’s imagining is suitably intact. We would like to thank the anonymous reviewer for this clarifica-
tion.
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being a recreativist or simulationist cognitive capacity" (p. 216) and "in virtue of 
being by their very nature derived from or parasitic on perceptual experience" (p. 
221). As she says, "because imagination is constitutively a capacity to recreate per-
ceptual experiences—in Yablo’s words, an ability to run the perceptual faculty ‘off-
line’— it can tell us how things look" (pp. 221–222).

How does this move provide explanation of the justificatory role of imagination? 
According to Balcerak Jackson, what provides justification for our choices are per-
ceptual experiences, because they are outside of our voluntary control, and "the con-
tents of those experiences are determined by causal or functional relations to proper-
ties instantiated in it" (p. 213).

But in what sense are imaginings really like perceptions? Consider the thought-
experiment of Peter Langland-Hassan (2015). Joe wants buy a new couch. He ima-
gines a new couch to fit through the front door. However, when the couch arrives, it 
does not fit. As Langland-Hassan summarizes, “The imagining was a failure. Our 
conception of its correctness conditions should reflect that fact” (2015, p. 672). One 
explanation for this possibility of failure is that the imagining was not systematically 
fixed by the environment. If imaginings are guided by contents of perceptions which 
strive to tell us how things presently stand with the world, then, as with the case of 
beliefs, they could easily misrepresent the world, because, in contrast to perception, 
they are also not systematically fixed by and coupled to the environment. Balcerak 
Jackson seems to anticipate this move, and acknowledges that the occurrence and 
the content of imaginings is "not systematically fixed by the external environment" 
as are perceptual experiences (p. 214). Her proposal, however, is that "Imaginings 
justify us in beliefs about ways things could look because they are relevantly similar 
to experiences that could have been had (emphasis added)" (p. 221).

This possibility, however, can lead to imaginings that are too open, and therefore, 
always correct. If imaginings simulate perceptions and represent various scenarios 
about the world not as is, but as being possible (à la Yablo, 1993), "then the cor-
rectness conditions for sensory imaginings are so unconstrained that they turn out 
to be almost always successful" (Hutto, 2015, p. 76). In that case, imaginings would 
end up not having the same constraints as perceptions do, but be much more open. 
Therefore, the mere fact of being a recreative capacity may not be a feature of imagi-
nation sufficient to play constraining and justificatory roles.5 Also, Balcerak Jack-
son’s argument is that recreative imaginings are sufficiently perception-like because 
they give us similar experiences to those that "could have been had", and therefore, 
they justify our choices. But this view has its limitations. For how do you get from 
knowledge about appearances (of how things could look or could be), to knowledge 
about how things are?6 Balcerak Jackson does not provide an answer to this ques-
tion. Knowledge about how things are is the kind of knowledge that is available 
from perception.

5  Unless one accepts that justifications regarding what is possible form modal knowledge that still plays 
a significant epistemic role. Thanks to the anonymous reviewer for this point.
6  Thanks to the anonymous reviewer for this point.
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Our proposal is that imaginings can be recreative of perceptions, not because they 
simulate possibilities for action ’as possible’, but because in imagination, we re-use 
the perceptual motor system in the act of prospecting future actions (see also Gal-
lagher & Rucińska, 2021). Our model provides a reason to think that in imagina-
tion we get to reenact what was actually perceived, which better justifies our choices 
made on imagining scenarios. We will elaborate on our proposal in the sections 
below.

To summarize, we should ask what further constraints my beliefs must have for 
them to constrain my imaginings in the right way (to enhance Kind’s argument), 
and what further is necessary to give my imaginings a justificatory role beyond its 
capacity to represent possible scenarios (to enhance Balcerak Jackson’s argument). 
Both questions can be answered by turning to a strong sense of embodied cognition, 
which involves sensorimotor contingencies, body-schematic processes and active 
movement, all of which provide the right kinds of constraints on imaginings. We will 
argue that the strongly embodied imagination thesis presented below is not incom-
patible with ’constraining-via-belief-and-desire’ and ’constraining-by-being-percep-
tion-like’ views; on the contrary, we will show that it can substantially strengthen 
the proposals of Kind and Balcerak Jackson. The next section will discuss different 
senses of embodied cognition and show how embodiment complements the argu-
ments of Kind and Balcerak Jackson. We will then provide the response to the “Up-
To-Us Challenge” from the perspective of embodied and enactive cognitive science.

3 � Different views of embodied cognition and imagination

3.1 � Multiple senses of embodiment, including weak EC and strong EC

There are multiple senses of "embodiment" and embodied cognition in the philo-
sophical and cognitive science literature. For example, Di Paolo and Thomp-
son (2014, p. 68) capture the variety of distinctions that the term "embodied" has 
referred to in this context, including

anything from conservative ideas about how bodily action provides a format 
for neuronal representations (Goldman and de Vignemont, 2009; Gallese, 
2010; Goldman, 2012) or helps to reduce computational load (Clark, 2008; 
Wheeler, 2005, 2010; Wilson, 2004), to a variety of “radical embodiment” 
(Clark, 1999; Thompson and Varela, 2001) proposals—for example, that kin-
esthetic body schemas are a constitutive part of mental skills (Lakoff and John-
son, 1999; Núñez, 2010), that sensorimotor know-how is a constitutive part of 
perceptual experience (O’Regan and Noë, 2001; Noë, 2004), that bodily life 
regulation is a constitutive part of phenomenal consciousness and its extended 
neurophysiological substrates (Thompson and Varela, 2001; Thompson and 
Cosmelli, 2011), and that social sensorimotor interaction can be a constitutive 
part of social cognition (De Jaegher et al., 2010).

In effect there are multiple things that the concept of embodied cognition might ref-
erence, including the notions of the body image and body schema (e.g., Gallagher 
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& Cole, 1995), body or B-formatted representations (Goldman & de Vignemont, 
2009), motor activation and implicit motor control processes (Rowlands, 2006), 
bodily habit or a form of know-how (Silverman, 2017), sensorimotor contingencies 
tied to movement (Noë, 2004), affectivity (Colombetti, 2014), or the role of embodi-
ment in social cognition, interaction and joint action (Gallagher, 2020). This list, 
which is not exhaustive, simply reflects some of the concepts and factors associated 
with embodied cognition in the literature. Some of these concepts can be interpreted 
as closely related to one another (e.g., body schemas are related to bodily skills), 
or as entailing one another (e.g., body schema, on the reading of Goldman and de 
Vignemont, can be reduced to a “B-format” as "a ’sanitized’ way of talking about 
the body, and ’the most promising way’ to promote" embodied cognition (2009, p. 
155; see also Gallagher, 2017). Some senses of embodiment have also been seen as 
trivial, as, for example, the idea that embodiment includes neuronal activation, or 
that it involves a historical role of the body (Shapiro, 2011). As these concepts come 
from different traditions (analytic philosophy of mind, phenomenology, psychology, 
neuroscience), they have often been analyzed separately, and divided up in different 
ways.

For our purposes we’ll adopt a general distinction that has been accepted by pro-
ponents of EC in different camps. This is the distinction between weak and strong 
EC, which is more nuanced than it first might appear. As explained in the introduc-
tion, weak EC takes B-formats and motor-related neural simulations to be explana-
tory for certain types of cognition. Goldman and de Vignemont (2009), for example, 
provide a neurocentric account in which they make it clear that B-formats, rather 
than the body itself, or anything like body-environmental coupling, are what do the 
real work in cognitive processing. In contrast, strong EC contends that the body 
itself (including morphological, motoric, and affective features) and the processes 
of attunement that couple the body to the environment, contribute to, and sometimes 
constitute, cognitive processes. Strong EC, of course, does not rule out the impor-
tant role of brain processes, but provides an alternative (non-representational) view 
of how the brain actually functions.

Accordingly, we need to introduce some clarifications to address an ambiguous 
conceptual space where weak EC and strong EC seem to overlap, specifically with 
respect to neuronal processes.7 On one view this overlap might signal a kind of con-
tinuity between weak EC and strong EC. On an alternative view there is an impor-
tant difference that derives from the fact that these approaches have different starting 

7  Thanks to an anonymous reviewer for raising this issue. The ambiguous area of overlap has been noted 
by Alsmith and de Vignemont (2012, p. 4), who mention the following example: “Equivocation in this 
regard is easily invited by the use of ambiguous terms like ‘body schema’… In the mainstream neurosci-
entific usage, the term ‘body schema’ typically refers to an internal representational process of integrat-
ing sensorimotor information to enable holistic motor control … implicating weak embodiment at most 
…" In contrast, a phenomenologically inspired use of the term “refers to a strongly embodied sensori-
motor process, strongly embodied in so far as it is clearly intended to include peripheral sensory organs 
and effectors in the channeling and structuring of information flow (Gallagher, 2005a; b). This is a clear 
instance in which the contrast between strong embodiment and body representation presents a real ten-
sion.”
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points and, so to speak, come at the issues from different directions. Weak EC starts 
with a more standard or classic cognitivist position that defends the idea that there 
are different representational formats that include propositional and non-proposi-
tional formats. B-formats and neural simulations are non-propositional in format, 
but continuous with the computational-representational framework of classic cogni-
tivism. Goldman and de Vignemont (2009), for example, suggest that social cogni-
tion involves a range of processes where propositional representations do much of 
the work but may be supplemented by B-formats or simulations in the mirror neu-
ral system. B-formats, which may involve neural activation in motor areas, are con-
ceived of as, in some sense, continuous with or complementary to propositional rep-
resentations of the classical sort, but they are viewed as discontinuous or decoupled 
from actual bodily processes (Alsmith & de Vignemont, 2012). In contrast, these 
same neural activations referenced by weak EC receive a different interpretation in 
what is sometimes called a more ‘radical’ perspective of strong EC. Strong EC starts 
with the idea that the body itself—including, for example, its sensory, affective, 
and autonomic processes, its way of coupling with and moving through the envi-
ronment—constitutively contributes to cognitive processes. Bodily factors shape 
the way the brain works (phylogenetically, ontogenetically, and in the ongoing pro-
cesses of everyday cognition). Brain processes, on this interpretation, are ’rooted’8 
in bodily processes. In social cognition, for example, mirror neuron activation is not 
viewed as a backward-facing internal representation or simulation of what the other 
person has just done, but as part of an enactive response that primes the perceiver’s 
body for her interaction with the other (Gallagher, 2020, pp. 117–118). Such pro-
cesses are not discontinuous or decoupled from bodily action, they are processes of 
the body-in-action.9

In this paper we won’t have the opportunity to resolve or even try to address all of 
these issues, including ongoing debates about the role of representation in cognitive 
science. In our discussions of rooted brain-body processes, however, we plant our 
flag in the strong EC camp. Thus, in the following we distinguish between concepts 
related to weak EC, and two sets of strong EC concepts, namely, those related to 
rooted bodily processes and explicit motor processes. For the purposes of this paper, 
we focus on the latter two kinds of processes, which fall under the idea of strong EC, 
because they involve the body in shaping and maintaining cognitive processes in a 
way that cannot be uncoupled from the environment, in contrast to the paradigmatic 
cases of body representations that are strictly internal and uncoupled.

8  We mean the term ‘rooted’ to directly reflect the original meaning of ‘radical’, as in radical embodied 
or enactive cognition. We propose to introduce the term ’rooted cognition’ in order to distinguish it from 
what is sometimes called ‘grounded’ cognition used in weak EC accounts.
9  Alsmith and de Vignemont (2012) review some debates about action-oriented processes in forward 
models involving motor control, where on a weak EC interpretation such processes are said to involve 
minimal (B-) representations that function offline, decoupled from body and environment (e.g., Clark & 
Grush, 1999; Wheeler, 2005). On a strong EC interpretation these same forward processes are part of the 
online motor control processes that are directly tied to bodily movement and cannot be decoupled from 
current bodily posture or environmental structure (e.g., Gallagher, 2008). To the extent that these motor 
control processes can be cashed out in neural terms, these are clearly different interpretations of the same 
neural processes.
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3.2 � Rooted bodily processes and their role in imagination

Rooted bodily processes include implicit body-schematic and sensorimotor pro-
cesses, which involve both neural and extra-neural processes. They are shaped by 
the history of bodily interactions as they contribute to habit formation and skill, as 
well as situated and affective factors. Such processes typically operate in occurrent 
action, but they are also active when we are not engaged in action.10 These rooted 
processes do not require occurrent explicit movement or need to be visible in action, 
which is what the explicit embodiment category aims at capturing, yet they have 
important, permeating effects on cognition.

In our view, the body schema is best understood as a system of sensory-motor 
processes responsible for the regulation of bodily posture and movement, follow-
ing the phenomenologically inspired use of the term (Gallagher, 2005b; see also 
Alsmith & de Vignemont, 2012).11 The body schema can be defined as a system 
of preconscious, subpersonal, sensorimotor processes that play a dynamic role in 
governing and regulating bodily posture and movement. Body schemas define 
possibilities of bodily movement and play a significant role in motor control and 
in instantiating skills (e.g., Kim, 2020). Specifically, on affordance-based enactive 
interpretations, body-schematic processes constrain perception by defining possible 
actions in specific environments. They can also influence judgment and decision 
making (Petracca, 2020) and more abstractly, they are said to inform “image-sche-
mas” that underlie metaphor use and abstract conceptual thought (Lakoff & John-
son, 1980). Hence, they function as rooted bodily processes.

Body-schematic processes include sensorimotor contingencies, or a kind of sen-
sorimotor know-how that plays a role in bodily engagement for cognition. The sen-
sorimotor view relates to rooted processes when it refers to facts about the body and 
the way the body is, such as the structure of our visual systems, which in turn define 
our possible perceptions and movements. O’Regan and Noë (2001, p. 1013) state 
that “differences in our bodies (and thus in sensorimotor contingencies) will make 
a difference to our experiential states”, and “a crucial fact about vision is that visual 
exploration obeys certain laws of sensorimotor contingency. These laws are deter-
mined by the fact that the exploration is being done by the visual apparatus” (ibid, 
p. 941).

How are rooted bodily processes present in imagination? Consider again Kind’s 
example of imagining where to place the crib. On an enactivist view, we don’t sim-
ply imagine the west wall and the objective placement of windows and doorways in 

10  See Kyselo and Di Paolo (2009) for a discussion of the role of body-schema and sensorimotor activa-
tion in patients with Locked-In Syndrome (LIS).
11  It is possible to think of body schemas as mental representations of bodily behaviors—
"representations of the body as a structure made of parts connected by joints" (e.g., Hochstetter, 2016; 
Longo & Haggard, 2010; de Vignemont, 2010), just as it is possible to interpret sensorimotor contingen-
cies as mental representations. Such an interpretation tends to ignore the roles of the peripheral nervous 
system and the environment. It turns strong embodied-cognitive processes into weak embodied cognition 
and reduces full-bodied processes to B-formats in the brain. For arguments against this type of reduction-
ism, see Gallagher (2015).
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an abstract geometry. More likely we imagine how we might move around the room 
if the crib was there, or how we could reach to open the window with the crib placed 
on that wall. This imagining is enacted because it makes use of reenacted percep-
tions and sensorimotor schemas, as shaped by the way our body is and how we are 
able to move, to reach, to lift, etc. If, in contrast, we were disabled, and operated 
with a different set of sensory-motor contingencies, our imagined room arrangement 
might be somewhat different. In addition, imagining can be guided or constrained 
by affective processes. Affectivity may play some significant part in our imaginings 
if we are not simply imagining the way a contracted engineer might imagine furni-
ture placement. Imogen, as a prospective parent, is likely feeling something – joy, 
nervousness, uncertainty, pressed for time, etc. – as she is attempting to imagine the 
nursery, and whatever the embodied-affective mix is, it likely affects what and how 
she imagines things will be.

What I am imagining, however, doesn’t have to feature my body in any explicit 
way. For example, in imagining a bright-white snowy mountain top with eagles fly-
ing high over the tops of tall oaks and the wind blowing from the side, what I imag-
ine does not include my body as part of the content, yet what I imagine will be 
defined by my bodily possibilities (what sorts of movements I can make and the 
kinesthetic sensations that may accompany those movements) and perhaps specific 
past bodily movements (for example, the fact that I can look up, and have moved 
my head to look up when I have previously encountered mountains). It is also con-
strained by an egocentric (i.e., body-centric) perspective—my imagining of the 
mountain entails that I am imagining it from a position that would be occupied by 
my body (for example, the wind will be blowing from left or right, which involves 
an implicit reference to an egocentric spatial frame of reference centered at my 
body)—and by activation of affective processes in the body. If I am refreshed in the 
morning or in an extremely good mood, I may imagine the mountain as climbable; 
if I am fatigued, however, I imagine it as less climbable (Gallagher & Bower, 2014).

What I am visualizing does not have to involve representations of what has been 
seen either. Consider Ilundáin-Agurruza’s view of visualizations, that contrasts 
with the weak EC proposals, which think of them as implicit and representational 
processes. For example, he discusses the case of the famous free soloist Alex Hon-
nold, who recounts how before his first solo climb of Moonlight Buttress’s sand-
stone wall, he spent the prior two rainy days "sitting and thinking, hour after hour. 
Visualizing every single move, everything that could possibly happen (…), every 
handhold and foothold on the long way to the top of the wall" (Ilundáin-Agurruza, 
2017, p. 100). Ilundáin-Agurruza stresses the fact that even such visualizations are 
preceded by corporeal imaginings. Corporeal imaginings are densely textured in a 
cross-modal way, and involve re-enactments of perceptual activities based on both 
past and present material and bodily engagements. Ilundáin-Agurruza contrasts cor-
poreal imaginings with eidetic imaginings, which are concerned with absent situa-
tions, and which unfold when visualizations are "beholden to propositional content" 
(ibid., p. 97). As he explains, "Even in Honnold’s exhaustive visualization, genera-
tive [corporeal imaginings] precede representational [eidetic imaginings], whether 
these be fanciful dreams or goals of veridical imagined possibilities. (…) [One rea-
son is that] such exacting visualizations are not merely pictorial. Surely, they are 
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visually complex, but more importantly, they are densely textured in a cross-modal 
way: kinetic, tactile, kinesthetic, nociceptive, even olfactory and gustatory dynamics 
are pertinent. These are acquired and felt in the midst of performance" (ibid., p. 101; 
also see Mitchell, 2016). Hence, on this view, visualizations involve processes seen 
as rooted in bodily processes. While visualization need not engage explicit move-
ment, it can still be thought of as an explicitly embodied process.

Thus, embodiment in the strong sense shapes or structures not only how I imag-
ine, but certain aspects of what I imagine as well, even if the body-as-content is not 
a necessary feature of embodied imagining. We will discuss below some examples 
of embodied imagination that are clearly influenced by these rooted processes in the 
context of their epistemic relevance.

3.3 � Explicit bodily processes and their role in embodied/enactive imagination

In contrast to rooted motoric processes, explicit bodily processes entail active move-
ment, performances, and occurring bodily interactions. Let’s consider perception 
and action first. O’Regan and Noë (2001) propose that the active moving body 
anchors perceptual experience, and so refers to explicit motor processes. Cognition 
“is not something that happens in us”, but “something that we do … in our dynamic 
living activities” (Noë, 2004, p. 64) and it involves “the active engagement the per-
ceiver undertakes with the environment” (O’Regan & Noë, 2001, p. 962). Kyselo 
and Di Paolo (2015, p. 523) suggest that this “active engagement in an ongoing cou-
pling with the world … is the process by which mastery of the laws of sensorimotor 
contingencies can take place.” Such rooted sensorimotor contingencies are re-shaped 
and mastered through explicit movement and ongoing engagement with the world. 
Movement creates new sensorimotor experiences and informs body-schematic pro-
cesses. According to Noë (2004), one is able to feel the shape of a specific object’s 
surface by “active touching (probing, prodding, stroking, rubbing, squeezing) with 
your hands”, but the “tactile impression” does not only rely on “sensations in your 
hands and feet” but on their “movement through space” (p. 15). Explicit movement 
thus forms an important factor in the role of past experience and the history of bod-
ily interactions, which further shape our embodied habits and skills.

If all of this is on the right track, what role does movement itself play for 
imagination?

Explicit embodied/enacted imagination is a proposal that focuses on imagining 
as bodily doing. Analogous to perception and other forms of cognition, imagina-
tion, according to enactivist approaches, is something that we do, not something 
that merely happens to us. For instance, José Medina (2013), building on Hutto’s 
(2010) notion of enactive imagination, and drawing on evidence involving oculomo-
tor activity during visual imagination, speaks of imagination as re-enactment. "[I]
magining is not something that happens to us, it is something we do, something 
that requires active participation, a form of action and interaction" (Medina, 2013, p. 
319). Imagining can be integrated with perception and action in an ongoing dynami-
cal pattern; it is a construction that involves motoric processes, which are habitu-
ally informed by perception; it is thereby not reducible to simply having an image 
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in one’s head. Medina gives an example of visually imagining a room, which he 
characterizes as "enacting or re-enacting seeing that room, moving our eyes around 
it and checking things out, and not simply seeing a picture-like mental image of the 
room with our mind’s eye, or having a mental model of it" (p. 319). This is even 
clearer if we are actually in the room imagining how we might arrange the furniture. 
Moving around, gesturing here and there, and so forth, would clearly support our 
imaginings of placing the furniture that is not yet there. Just as visual imagination 
involves a re-enactment of seeing, "other forms of imagining are likely to involve 
other forms of enactments: for example, enacting touching or being touched, enact-
ing speaking or listening, or enacting specific movements such as grasping, hold-
ing or releasing through the activation of the sensorimotor patterns involved in the 
preparation of those actions" (p. 320).

The ’moving body’ contributes to the process of imagining, as a means for imag-
ining new possibilities. Such imagining is not uncoupled from acting on the environ-
ment. Explicitly embodied imagination goes beyond the dichotomy between ’crea-
tive’ and ’recreative’ imagination, as proposed by Currie and Ravenscroft (2002). 
According to them, recreative imaginings involve ’body representations’: the body 
features as the content of the imagining, and the imagining has contents that are 
"like" those of experienced movement.12 On the enactivist reading, recreative imag-
ination involves perceptual re-enactments of our experiences and routines (Hutto, 
2015). Creative imagination, on the other hand, is when someone "puts together 
ideas in a way that defies expectation or convention" (Currie & Ravenscroft, 2002, 
p. 9). Currie and Ravenscroft interpret this as a generative capacity, which involves 
putting new ideas together, a capacity that is thought to be hypothetical and dis-
embodied. An alternative interpretation of creative imagination involves a body in 
action featured in the creative process. Explicitly embodied imagination captures 
just this alternative: active movement brings forth new imaginative experience and 
can participate in creative imagining.

To flesh this out, let’s consider some examples of how explicit bodily processes 
can enhance imaginative experiences. The first example returns to rock climbing 
and the practice of marking. According to Sanchez-Garcia et al. (2019), saying that 
expert climbers benefit most from route preview by visually inspecting a climb does 
not capture what it is that the climbers are doing in practice, which often involve, 
before actually climbing the wall, miming the movements they will perform. What 
is particularly interesting about the visualizing process amongst climbers is that it is 
explicitly embodied: it is often coupled with explicit gesturing done right before the 
climb. This is the practice of marking—an exploratory set of gestural movements 
that rehearse the actual climb (a practice also used by dancers [see, e.g., Gallagher, 
2021]). Climbers engage in explicit marking to visualize how the climbing sequence 

12  "Imaginative projection involves the capacity to have, and in good measure to control the having of, 
states that are not perceptions of beliefs or decisions or experiences of movements of one’s body, but 
which are in various ways like those states—like them in ways that enable the states possessed through 
imagination to mimic and, relative to certain purposes, to substitute for perceptions, beliefs, decisions, 
and experiences of movement. These are what we are calling states of recreative imagination” (Currie & 
Ravenscroft, 2002, p. 11).
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should unfold (Rucińska, 2021). Marking is a visible and public process of "cor-
poreal enacting of the actual movements as if they were already engaged with the 
material effort of vertically progressing up the wall" (Sanchez-Garcia et al., 2019, 
p. 519). In marking, we are imagining through our gestures. For instance, to imag-
ine a climb using marking is to run through a sequence of movements to map out 
the upcoming climb. This movement allows for better visualization of one’s bodily 
position to be taken during the climb. Interestingly, marking is often done together 
with other climbers, which means that it can be constrained by others as well. When 
engaging in marking, the climbers look at the wall together and discuss it with each 
other. This even takes place at climbing championships, during which collective 
observation period is allowed (Rucińska, 2021). This behavior is "not an isolated, 
subjective, and individual activity: it is a social and shared chain of anticipatory 
actions" (Sanchez-Garcia et al., 2019, p. 519), which results in "a kind of dynamic 
bodily configuration, a sort of synchronized dance, a shared choreography of steps, 
which are jointly performed and practically displayed" (ibid., p. 520). The socially-
observable sequence of public marking suggests that the imagining can also be an 
intersubjective activity.

A second example involves teaching a self-defense class. In this context the 
trainer, through her own bodily positions, paints a picture of how to physically 
defend oneself from an attacker. The trainer alternates taking on the position of the 
attacker and the victim and enacts, in a safe space, different techniques and courses 
of actions and events that can follow in a situation of an attack. Enacting such move-
ments can also be interpreted as a form of marking—with one’s body—where the 
attacker is and where the victim is, and how to proceed. Not only is this a process 
of imagining enacted through movement by the teacher, but, according to Stucken-
brock (2017), such training "invites the [students] to not only watch, but to mobilize 
their embodied imagination to join in, to co-participate in the emerging interchange 
between victim and aggressor" (p. 245). The students can also "be observed to ver-
bally and bodily interact with their constructs as if they were there, coordinating 
to and with them (…) and thereby constituting an intercorporeal relationship with 
those phantom phenomena" (ibid., p. 240). Stuckenbrock terms this phenomenon 
joint imagination:

Joint imagination is not conceptualized in a mentalistic way as a purely cogni-
tive operation requiring a third person model to be constructed in imagination 
and projected upon the imagined scenario, but as an experiential, embodied 
process of joint imagination and (con)joint displacement. ... (J)oint imagina-
tion occurs when participants interactively establish co-orientation to imag-
ined phenomena." (ibid., p. 239)

In joint imagination, the imagining is shared and dynamic. According to Stuck-
enbrock, the participants "do not permanently remain in the imagined situation. 
Instead, they rebuild it again and again, they interrupt it, transform it, step in and 
out of it to reflect on how they are doing what they are doing and what they have 
been experiencing. Thus, they continuously shift between the imagined intercor-
poreal domain and the immediate intercorporeal reality of the here-and-now in the 
gym" (2017, p. 242). Joint imagining is dynamic and informative; it’s something we 
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can learn from. Marking and joint imagination also show that strongly embodied 
imagination allows for a situation whereby others can form the constraints for our 
imaginings.

4 � What follows about the epistemic relevance of imagination 
from strong embodied cognition?

Does strong EC make a difference for the epistemic relevance of imagination? So 
far we have said what strongly embodied imagination looks like. But how does 
strong embodiment, including its two aspects, rooted bodily processes, and explicit 
movements, constrain the imaginings? In this section we will refer back to Kind and 
Balcerak Jackson’s positions, focusing first on rooted processes. We will show how 
the way to interpret cognitive and perceptual processes as rooted in embodiment 
(following strong EC, and not just grounded in body representations as per weak 
EC), make a difference to how strongly their arguments can justify imagination as 
epistemically relevant. Then, in Sect. 5, we will discuss the added value of explicit 
movement for the epistemic relevance of imagination. But first, we’ll say something 
about a weak version of embodied imagination not discussed above, the ’body-as-
content’ view of weak EC.

4.1 � The ’body as content’ view

One weak way to understand imagination as embodied is to say that one entertains 
imaginings of the body. Embodied imagination sometimes refers to an imagining 
that involves mental imagery of one’s body or entertaining a proposition about one’s 
body. For example, Currie and Ravenscroft speak of embodied imagination when 
motor images "have as their contents active movements of one’s body" (2002, p. 
88). This proposal, however, doesn’t bring anything interesting to the debate on the 
limits of imagination. Reducing the role of the body to being a contentful state will 
play the same role as beliefs in the constraining of imagination (Kind, 2018). Those 
beliefs will simply be about bodies, and such contents will not by themselves further 
constrain the beliefs.

Consider again visualizing for rock climbing. Before engaging in climbing a wall, 
rock climbers engage in the process of visualizing how they will climb. One way 
to interpret why the acts of imagining their pending climbing actions are success-
ful is to say that their imaginings are constrained by their beliefs about their bodily 
capacities. These beliefs determine their conscious awareness of how far their arms 
can reach, and what movements they can do. Climbers can accurately imagine their 
climb by forming accurate contents of their beliefs about their climbing capacities, 
and allowing those beliefs to permeate their imagining of the pending climb. For 
example, believing that his arms are short, Alex’ belief infuses his imagining of not 
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being able to reach the next hold of the rock, and so makes Alex choose to jump in 
order to reach that hold.13

A problem with treating this weak conception of embodiment which targets the 
body-as-content as constraining imaginings concerns misrepresentation. Alex’s 
beliefs about his body could be wrong. It is possible that in forming a system of 
beliefs or attitudes about the body, the system can involve inconsistency or contra-
dictions. We could falsely believe in one’s strength, and embellish one’s body image 
(e.g., believing that we are taller or more flexible than we really are) and our desire 
to "get things right" might not be enough if we depend on such false beliefs about 
our bodies. Thus, something other than contents need to constrain that belief or 
desire.

In our view, body schemas can further constrain beliefs about our capacities, and 
control our imaginings so as to avoid inconsistencies. Recall that body schemas are 
not internal representational states, but sensory-motor processes responsible for 
the regulation of bodily posture and movement (Gallagher, 2005b). Body schemas 
therefore are neither belief-like, nor involve processes that have truth conditions. In 
this regard, body schemas do not face the worry of inconsistency or contradiction, 
or being embellished, as they are not truth-tracking representations of our bodies, 
where misrepresentations can occur. We will discuss the role of thus-conceptualized 
body schemas for epistemic relevance below.

4.2 � The epistemic relevance of rooted bodily processes

One way to understand how rooted embodiment constrains imagination is to base 
beliefs and perceptions relevant for imagination in rooted bodily processes. We will 
hereby show that conceptualizing beliefs and perceptions as rooted bodily processes, 
just as imaginings, and not as implicit representational processes, can enrich both 
Kind and Balcerak Jackson’s proposals about the justificatory role of beliefs/desires 
and perception for imagination.

Kind, as we summarized, argues that imaginings can gain epistemic value if they 
are under constraints, but those constraints are beliefs. Even though such beliefs 
could easily involve beliefs about the body (body-as-content), what makes a differ-
ence in structuring the imagining is for those beliefs to stem from rooted embodi-
ment. Beliefs (also desires and intentions) that constrain imagination can be embod-
ied in a relevantly strong sense, constrained by our bodily schemas, inseparable from 
and found within embodied activity, and emerging through interacting and engag-
ing with the world over time (see Hutto, 2015, p. 83). Through the lens of body 
schematic processes, for example, we can re-consider Temple Grandin’s case: she 
is successful at constraining her imaginings not just because she is a strong-willed 
imaginer or entertains, luckily, correct beliefs about the world, but because her past 
body-schematic and her present motor capabilities actively guide her imaginings; 
her mental imagery involves actively drawing on her motoric habits and skills.

13  As we’ve seen in the case of marking, however, this is not the only way to understand why visualizing 
works for climbers.
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Thus, while Kind writes that beliefs about the world infuse one’s imaginings, 
arguably, body-schematic processes first infuse beliefs about one’s action capaci-
ties and possible pragmatic engagements with the world, as well as one’s desires. In 
addition, affective components of rooted embodiment can shape one’s dispositions 
to embellish (if, for example, one is in an overly optimistic mood), or to think of the 
world accurately. Our rooted embodiment might even influence which limitations on 
imagination we think of as logical impossibilities, even though they actually stem 
from anatomical or physiological functions.14

Another way to understand how rooted embodiment constrains imagination is to 
reconsider what beliefs and desires are. One can follow Langland-Hassan’s (2020) 
’light duty ontology’, according to which someone who believes or desires that p 
has certain characteristic dispositions to behavior. Beliefs and desires understood as 
dispositions for actions do not entail truth-evaluable contents, and so, are already in 
line with the non-representational notion of the body schema. Also, dispositions to 
act in certain ways are shaped by and rooted in sensorimotor experiences. Hence, 
if beliefs and desires are dispositions for action, then they will be shaped by strong 
embodiment as well.

Finally, environments in which we do the imagining will shape the way that we 
imagine, because they are not mediated by fallible representational processes. From 
our perspective, the past engagement with the crib can constrain Imogen’s imagin-
ings related to the placement in the baby room in a direct way, because the motoric 
processes involved in perceiving and studying the crib are reenacted in the imagina-
tive projections.

With regard to the justificatory role of imagination as parasitic on perception, 
Balcerak Jackson argued that imaginings can justify because they involve perceptual 
simulations of possibilities for action, represented ’as possible’. We agree with Bal-
cerak Jackson that imagination is parasitic on perception, but we propose to recon-
sider perception as sensorimotor and rooted in embodiment. We follow the enac-
tivists and think that perceptual states are achieved through sensorimotor processes 
and moving in the world (O’Regan & Noë, 2001). Hence, if imagination is indeed 
parasitic on perception, and if imagination involves reusing perceptual and motoric 
systems that are tightly coupled to action (so instead of imagination being recrea-
tive, it is sensorimotor), then the contents of imaginative states will also be rooted in 
perceptual and motor systems. While involvement of motor systems may also be a 
sufficient condition for weak EC simulationists, the difference in the strong EC view 
lies in the fact that motor system reactivations are action-oriented and prospecting 
future actions (see Gallagher & Rucińska, 2021).

Rooted motoric processes, in turn, allow imaginings to justify through percep-
tion, because perception re-activates learned patterns of action. Imaginings justify 
not because they simulate what could be perceived, but because in imagination, we 

14  As Jones and Schoonen (2018, para. 3) write, "For example, we cannot imagine something being both 
red and green all over, which might indicate that such a situation is impossible. However, it could equally 
be a result of our limited embodied perspective. A creature with two visual systems might think other-
wise."
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re-use the same motoric processes as in perception. These motoric processes, unlike 
simulations, are habitually informed by perception, which strengthens the justifica-
tory power of imaginings. For example, in imagining how to climb a difficult section 
of the rock where a hold is not within reach just by stretching one’s arm, Alex imagi-
nes that he will lean backwards before making a swing and jumping in order to reach 
the far hold with the tip of his right hand while his left hand presses against the flat 
surface of the rock. This imagining justifies his choice to perform this rather than 
another maneuver on the rock, because it is shaped, not by representing a maneu-
ver as possible by simulating what was perceived in the past, but by actively re-
enacting the movements in imagery that already involve habitually acquired cross-
modal motoric and peripheral processes – processes connected to his action-oriented 
vision, his bodily posture, and tactile sensory stimulation.

Conceptualizing beliefs and perceptions as rooted bodily processes can, in our 
view, strengthen both Kind and Balcerak Jackson’s proposals about the justificatory 
role of beliefs and perception for imagination. While their arguments for the epis-
temic role of imagination are justified, they gain more power when beliefs and per-
ceptions that ground these imaginings are seen as strongly embodied, because strong 
embodiment does not require a representational medium that makes epistemological 
issues controversial. In the final section, we will discuss the added value of see-
ing explicitly embodied imaginings as epistemically relevant. However, we will first 
address one more challenge concerning body schemas.

4.3 � The challenge of perspective‑taking

Even if one accepts, for argument’s sake, that rooted embodiment does play a con-
straining role on imagination, there is a potential problem with the idea that the body 
schema constrains imagination. If we’re always embodied in this sense, how is it 
possible that we can imagine counterfactual things? And wouldn’t our body schemas 
limit our imagination, in such a way that we can never step away from our perspec-
tives? Clavel-Vázquez and Clavel Vázquez (2018) worry that, while body schemas 
can constrain imagination, the role of these constraints is overly limiting in this way: 
one cannot get away from one’s own perspective. As they write:

imagining ourselves being someone other [...] is significantly constrained by 
our own embodiment. This means that we cannot really abandon our perspec-
tive to become fully immersed in an imaginative project that would allow us to 
imagine ourselves being someone other with the relevant affective responses. 
Our capacity for empathetic imagining is significantly constrained because this 
exercise of imagination is an embodied exercise of imagination (para. 6).

For example, imagining being someone else who inhabits a perspective different 
from our own should require that "we imagine ourselves being others who think, 
feel and respond differently, to circumstances that might be different from our own” 
(ibid., para. 3). But if we cannot abandon our point of view to adopt a different one, 
as rooted embodiment would seem to suggest is the case, then embodiment plays a 
stifling role for our capacities to empathize with others. Strong EC would be seen as 
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overly constraining, rather than enabling, imagining new possibilities for action or 
taking new perspectives.

There are, however, ways to argue against the idea that body schemas are too 
tightly constricting for imagination. Some authors like Reddy (2003) or Fuchs 
(2012) propose the opposite view, that body-schematic processes can be seen as ena-
bling the ability to take others’ perspective. These authors refer to explicit embodied 
engagements with other people throughout infancy (second-person interaction, joint 
attention) that allows for new body schematic processes to develop inclusive of a 
second person perspective. According to Fuchs (2012), second person perspective 
is an "intersubjective, participant or co-experiencing perspective, referring to situa-
tions of reciprocal interaction that are characterized by some form of mutual related-
ness and coupling of the partners" (p. 658).15 For Fuchs and others, developmentally, 
second-person social interaction is prior to first-person, reflective self-conscious-
ness, or anything like theory-of-mind style mindreading. Sharing perspectives in 
joint attention builds the foundation for understanding and empathizing with others. 
One’s self-perspective, to which Clavel-Vázquez and Clavel Vázquez (2018) refer, 
is arguably derivative from a more basic embodied and interactive intersubjectivity.

5 � The added value of explicit embodiment to epistemic relevance 
of imagination

We now follow up on the reach of strong EC concerning the epistemic relevance 
of imagination, and discuss examples of cases when explicit motor processes and 
movement further enhance imagination, including cases that involve pretend play, 
training, therapy, learning, and practices of marking. In this section, we will begin 
by arguing for the positive role of overt motor action in pretend play for developing 
our explicitly embodied imagination, followed by a discussion of the added value of 
explicitly embodied imagination to the epistemic relevance of imagination.

5.1 � The value of movement for imagining and pretend play

Motor action in pretend play can make new imaginings possible, and can lead to dis-
covery, as it allows us to see new possibilities for real action. Pretend play provides 
a myriad of examples of acting ’as if’ driven by exploratory action, such as by mov-
ing objects. In actively moving objects around and exploring their affordances, we 
can bring forth new possibilities for pretense, which, in turn allow us to create new 
meanings (Rucińska, 2017). For example, in intending to act as if a pen is a "rocket", 
the shape of the pen in the pretender’s hand, the limit of her hand’s stretch, and her 
current feelings of either excitement or tiredness can all influence how the "rocket" 

15  Reference can be made here to Merleau-Ponty’s notion of ’intercorporeity’, which is a way to charac-
terize primary intersubjective interactions starting in infancy. Such processes carry over in some cases to 
secondary intersubjective joint actions as recent empirical research on joint body schemas show (Soli-
man and Glenberg, 2014).
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pretense ends up looking. It can start as slow vertical movement in a linear trajec-
tory (representing most accurately how rockets move upon launch), but it can easily 
be followed by running around with the pen in a horizontal position and making 
"swoosh" sounds, as well as simply throwing the pen up and down once the actor 
feels tired. Our embodiment, including our feelings, determine how "rocket play" 
unfolds and what new shapes it can take. In short, via pretending, we actively move 
(or don’t move) our bodies to bring forth new experiences and new ways of engag-
ing with the world. Pretending, as a form of embodied imagination, can be further 
guided by other artefacts, props, or people (Rucińska, 2016, 2019). It can lead to a 
new understanding of physical or social principles, verify a hypothesis, or lead to 
discovering new possibilities.

As Louis Holtzman (2009) points out, "the unique feature of free play is the crea-
tion of an imaginary situation" (p. 50). For example, improvisation players "collec-
tively create imaginative situations", or a Vygostkian zone of proximal development, 
"going beyond what they know and know how to do" (p. 62). The jointly created 
zone allows one to explore different behaviors and imagine alternative perspectives. 
According to Holzman, the action created in the imaginative sphere "frees the play-
ers from the situational constraint and at the same time imposes constraints of its 
own" (p. 51). Vygotsky also views imagination as a feature of collective activity, 
which makes imagining a social, interpsychological phenomenon. Other people can 
impose relevant constraints on our imaginings. Corporeal imagination opens the 
door for the concept of intercorporeal imagination (Stuckenbrock, 2017), where the 
constraining is done also by the social environment and others within it. We can act 
with other people, and create environments together that facilitate new imaginings. 
We can also jointly create our imaginings. Physically moving together can allow us 
to imagine these new possibilities.

Movement may also assist in respect to social situations that can be difficult for 
people to imagine, such as imagining how to act to change a toxic relationship with 
a family member, or in imagining a world where one is not bullied. Sometimes, one 
cannot even imagine a better life, which is why one might seek therapeutic help. 
Pretend games, in the context of therapy, allow us to imagine alternative scenarios. 
In some therapy, you can role-play such situations when you take over the perspec-
tive of a person you want to be. When you cannot think it through in your head, you 
can ’fake it’ by acting it out. For instance, in some therapeutic games, parents and 
children are asked to role-play each other to be able to gain more of a perspective on 
what’s it like for the other person (Rucińska & Reijmers, 2015). In systemic therapy, 
the therapists do not simply give us new perspectives to re-enact or impose how the 
role should be played; the therapist helps us discover, through playing various roles 
together, what other perspectives are available to us. For example, to help us imagine 
what it is like to be assertive, we can act it out in pretend play, and discover through 
role-play that different ways of responding to a stressful situation are possible. This 
not only allows us to individually learn something new about ourselves, but allows 
us to understand each other better, and find new, shared ways of communicating.

The various examples we’ve cited here and in Sect. 3 can be described as exam-
ples of imaginative pretense: marking involved in rock climbing is a form of pre-
tending to climb; therapy involves role-playing; in the self-defense class we pretend 
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there is an attacker. These forms of explicitly embodied actions can play a beneficial 
role for our capacity to imagine. These cases show that sometimes, it is pretending 
that can lead to further imagining possibilities for action. Imaginative capacities can 
sometimes be gained with movement, and not just be used in movement.16

5.2 � The epistemic value of explicitly embodied imagination

Earlier we discussed some examples of marking and pretense where explicit bodily 
movement or performance played a crucial role in bringing forth new imaginative 
experiences. These cases show that one can learn something new from imagina-
tion that involves explicit movement, which shows the added value of acknowledg-
ing explicitly embodied imagination in the discussion on the epistemic relevance of 
imagination.

One of the added values of movement is that it allows us to imagine situations 
that are difficult to imagine, and from which we can learn, contra Sartre and Witt-
genstein. These are situations that have to do with learning new concepts, like strug-
gling to imagine how a mathematical equation adds up, or struggling to imagine 
the movement of planets or the principles of gravity (Gallagher & Lindgren, 2015). 
Physical action can make a difference in this regard. Movement can infuse our imag-
inings. The action involved can be a kind of play-acting or pretense. Plummer (2009) 
showed that acting out celestial trajectories in one’s own bodily movement has 
learning gains. Some children (and adults) may find it hard to imagine what it means 
that an asteroid "conserves length", but in their own full-body performance, they 
succeeded in imagining how objects move through space. In acting out the behavior 
of an asteroid, the actor makes a better prediction about its trajectory, gaining a bet-
ter grasp of the physical laws he or she is trying to learn about. Imagining in these 
contexts relies on moving one’s whole body (e.g., running, jumping); and movement 
can be leveraged to create learning situations based on kinaesthetic conflict (Gal-
lagher & Lindgren, 2015). These empirical studies demonstrate improved learning 
in science, math and other subjects, compared to using minimal body movement 
(hand and mouse) to control the same movements on the computer screen. Likewise, 
Thompson and Goldstein (2020), in a study of imaginative role-playing, suggest:

Role play embodiment involves taking on the identity of a character and per-
forming actions that are related to that identity. This embodiment of characters 
actively, physically, and affectively engages children, allowing them to be full 
participants in the pretense scenario and potentially having consequences for 
children’s learning from such scenarios (ibid., p. 1366).

Hence, performance has an added value to learning in part because of the physical 
and active dimension that movement brings.

16  This is the position of Picciuto and Carruthers (2016) who speak of pretense as a "kind of embod-
ied imagination", but by that they mean that pretense takes place only when imagination actively guides 
one’s movements (p. 317). For arguments about why pretending doesn’t always need imagining, see 
Langland-Hassan (2015) and Mitchell (2016).
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However, another important aspect of what allows performance, action, and 
movement to make a difference is the additional affective dimension that movement 
brings. I can’t really imagine what’s it like to be a superstar who won the Idol or X 
Factor. But I can try to imagine it by pretending to give an award-winning perfor-
mance during a karaoke session, and getting feelings of anxiety when listened to 
and judged by strangers. Similarly, I can’t possibly imagine the hardships of being 
a migrant by sitting in my comfortable apartment and watching a documentary. But 
by participating in "The Night of the Refugee" event (Nacht van de Vluchteling17), 
I may be a step closer to being able to imagine, even if incompletely or just for a 
second, what it could be like to be a migrant walking from city to city in the middle 
of the night, or when confronted by a long and arbitrary selection procedure when 
trying to enter a ferry to continue my walk (see the ’Extraordinary Cueing Expe-
rience’ project).18 What was completely unimaginable to me before, now becomes 
less unimaginable; and, while clearly, the organized experience cannot replace a true 
experience, the organizers of the event (a group of actors and artists from Syria, 
Italy, Iran, Switzerland, Afghanistan and the Netherlands, some of who are former 
migrants) aimed to "let the audience feel a hint of some of the experiences" (van 
Houte 2017, para. 3) they had on their journeys. The explicitly enacted imagining 
can teach us just how much one cannot really fathom about real migrant struggles 
that include long-lasting feelings of fear for safety and one’s life, or feelings of hun-
ger. Discovering how one feels through such imaginative actions allows one to also 
learn something about oneself: one’s limitations, likes and dislikes, propensities for 
future actions, and even the limits of own imagination. It may also allow for the 
opening up of new possibilities for later imaginings.19

6 � Conclusion

In this paper we have shown that imagining can be both augmented and constrained 
by motoric processes rooted in bodily, body-schematic and affective processes, as 
well as by explicit motor actions. We proposed that the perspective of strong EC can 
aid the arguments of Kind and Balcerak Jackson on the justificatory role of imagina-
tion, because our model of imagination explains how it is that we reuse the percep-
tual motor system involved in the experienced action, and in the act of prospecting 
future actions. Insights based on this strong sense of embodiment have been missing 
from the discussion of the constraints and epistemic relevance of imagination.

We’ve suggested that processes involved in rooted embodiment can enhance 
arguments about the epistemic role of beliefs and desires (Kind) and perceptions 

17  "The Night of the Refugee" is a non-profit charity event intended to raise awareness and money in 
support of migrants coming to Europe. For more about this event, see: https://​www.​nacht​vande​vluch​tel-
ing.​nl/​over-​de-​nacht-​van-​de-​vluch​teling.
18  To read more about the ’Extraordinary Cueing Experience’ at the Night of the Refugee, see van Houte 
(2017): http://​www.​conta​ined-​proje​ct.​com/​the-​extra​ordin​ary-​queui​ng-​exper​ience-​at-​the-​night-​of-​the-​
refug​ee/.
19  Thanks to Martin Weichold for this insight.

https://www.nachtvandevluchteling.nl/over-de-nacht-van-de-vluchteling
https://www.nachtvandevluchteling.nl/over-de-nacht-van-de-vluchteling
http://www.contained-project.com/the-extraordinary-queuing-experience-at-the-night-of-the-refugee/
http://www.contained-project.com/the-extraordinary-queuing-experience-at-the-night-of-the-refugee/
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(Balcerak Jackson) in constraining imagination, because processes involved in 
rooted embodiment permeate these cognitive processes as well. Rooted embodiment 
contributes to the justificatory power of imagination, as it can make imagination 
more accurate and reliable, even though it does not guarantee truth. In case of belief, 
it is not ’body as content’ but the actual body-schematic motor capabilities that 
guide beliefs and imaginings. Drawing on actual motoric habits and skills justifies 
the idea that imagining can be close to real experiences, without having to involve 
a strong will to imagine correctly. In the case of perception, on our view, perceptual 
simulations of possibilities for action represented ’as possible’ are not needed, as 
perception re-activates learned patterns of action.

There is also the added value for strongly embodied imagination connected with 
processes of explicit embodiment. We have shown that imaginings may be closely 
coupled to the dynamic constraints involved in interacting in the world just so far as 
bodily movement and action are constrained by how we relate to our environment 
and engage with others. When we imagine with movement, we can’t imagine any-
thing we want, as our movements are constrained not just by the actual parameters 
of the body and developed body schema, but by ongoing environmental situations, 
including those involving other people. The examples of marking during rock climb-
ing and self-defense training, both performed in interactive contexts, showed that 
engaging with other people can play an additional role in constraining our imagin-
ings, something not mentioned or emphasized by other theories of embodied imag-
inings.20 We thus argued that explicit bodily processes play a role in our imagina-
tion, and that imagination can be seen as an embodied doing. Strongly embodied 
imagining means that the imagining is never ’detached’ from the body, or the envi-
ronment in which we do the imagining, but this does not make them any less imag-
inings.21 Explicit motor processes and movement can further enhance imagination, 
as we see new possibilities for action and learn from our new experiences, making 
‘the unimaginable’ imaginable.

But does training and learning make us better imaginers, and therefore, expand 
the justificatory role of imagination?22 We believe that the answer to this question is 
’yes’. Training and learning contexts that involve explicit bodily performances can 
open new possibilities for imagining, in which we can enact our imaginings to gain 
new insights and ’test’ whether or not what we imagine matches reality, and is thus 
justified. However, there are also potential limitations of our view. First, explicitly 
embodied imaginings of future states or possibilities do not replace true experiences; 
even the best simulation during an embodied performance does not provide the 
same experiences as going through the real experiences when one is not imagining 

20  Picciuto and Carruthers (2016, p. 323), for example, say that the added value of explicit embodiment 
is that it helps one maintain one’s focus on and intensity of one’s imagining. This is a much more limited 
role of explicit embodiment than what we have offered.
21  As Kind argues, "the introduction of constraints—even substantive constraints—in our mental pro-
cesses should not be seen to suggest that these mental processes no longer count as imaginings" (2018, 
p. 243). Kind references beliefs and desires, while we extend this idea to environmental and social con-
straints.
22  Thanks to the anonymous reviewer for this question.
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any more.23 Also, our model still needs to account for how it is that imaginative con-
fabulations are possible, without involving misrepresentations. These considerations 
require more work and should be reserved for future analyses. Although we have not 
answered all the problems associated with the justificatory power of imagination, 
we did highlight that ’going strongly embodied’ does offer additional insight to the 
kinds of arguments proposed by Kind and Balcerak Jackson.
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