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Shaun Gallagher is a  well-known Ameri-
can philosopher focusing his research 
on embodiment, agency, philosophy of 
time, etc., within the domains of phenom-
enology and cognitive sciences. His 2023 
book Embodied and Enactive Approaches to 
Cognition is a somewhat condensed (only 
64 pages excluding references) overview 
of contemporary theories of embodied 
cognition in their relation to classic cog-
nitivism. The book critically examines the 
4E framework – embodied, embedded, 
extended, and enactive cognition. It ex-
plores, as stated in the abstract, the topics 
of the relationship between the mind and 
brain, the roles of perception, mental rep-
resentation, environment, sense-making, 
and social cognition, among other things. 
It summarises and critically assesses the 
discussions and results of the last two dec-
ades of philosophical, psychological, neu-
roscientific, cognitivist, as well as some 
other, research into embodied and enac-
tive cognition. 

The book, which appeared in Cam-
bridge Elements series on the philoso-
phy of mind, is divided into 8 chapters. 
Five of the chapters focus on the way five 
‘challenge questions’ (1), paraphrased 
from Alvin Goldman and Frederique de 
Vignemont’s  2009 publication, are an-
swered by the embodied cognition (EC) 
theories: 

1.	 Which notion of embodiment is opera-
tive?

2.	 Which sectors of cognition, or which 
cognitive tasks, are embodied; and 
how fully does each task involve em-
bodiment?

3.	 What empirical evidence supports spe-
cific embodiment claims?

4.	 How do the proffered claims depart 
substantially from CC [classic cognitiv-
ism. – S.Sh.]? […]

5.	 What role do mental or neural repre-
sentations play in cognition? (1). 

Chapter 1: ‘Introduction: What is Em-
bodied Cognition?’ presents embodied 
cognition (EC) as a framework consisting 
of a multitude of approaches. To structure 
his discussion, Gallagher introduces five 
key questions (see above) which he uses as 
guidelines for helping to ‘characterize the 
field of EC’ (2). Through this approach, 
the book tries to map out the field of EC 
and address some terminological incon-
sistency and theoretical ambiguities.

Chapter 2: ‘The Field of Embodied Cog-
nition’ deals with 4E cognition as the way 
to define the scope of EC. Gallagher ref-
erences Margaret Wilson’s 2002 six prin-
ciples of EC, which encompass the situ-
ated, action-oriented, and time-pressured 
nature of cognition, and body-based off
line cognition, along with the ideas that 
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cognitive work is offloaded onto the envi-
ronment, which in its turn, is part of the 
cognitive system, as one of the early at-
tempts to outline the principles of EC (2). 
He also mentions Larry Shapiro’s  three 
EC research goals including the role of 
bodily processes in cognition, the ways 
bodily factors shape cognitive content, 
and the importance of body-environment 
coupling (2). Yet, Gallagher rejects these 
principles for being vague, sometimes ex-
clusive of each other or contradictory. In-
stead, he suggests 4E cognition, and its ex-
tended versions (including other Es, such 
as ecological, emotional, existential, etc.), 
as being more inclusive. Adopting 4E 
schema, the scholar attempts to redress 
the vagueness of classic cognitivism, and 
while also embracing some of its postu-
lates, he tires to offer a more sustainable 
explanation of EC. At the same time, the 
author draws attention to the limitations 
present in this approach: e.g., existing dis-
agreements among the 4E and within the 
E’s, relation and attitude to classic cogni-
tivism paradigm, or the role of body in 
shaping cognition (3–4). 

In Chapter 3: ‘The First E: Embodied 
Cognition’, Gallagher addresses selected 
scholarly debates about weak and strong 
embodiment. ‘Strong embodiment en-
dorses a  significant explanatory role for 
the (nonneural) body in cognition; weak 
embodiment gives a significant explanato-
ry role to body-related or body-formatted 
(neural) representations,’ he explains (5). 
The author starts by focusing on the most 
prominent research in weak EC (e.g., by 
Shapiro, Goldman, Jackendoff, Barsalou, 
and others) and points out to the evolution 
of views on body-formatted (B-formatted) 
representations in the brain. Gallagher, 
quoting mainly Goldman’s research, high-

lights the non-propositional nature of B-
formatted representations and includes 
some of the existing hypotheses regarding 
which representations are B-formatted 
and which information is required for 
them to be such. He references primarily 
Goldman’s take on the ‘reuse hypothesis’ 
(based on Anderson’s 2010 research), sug-
gesting that neural circuits originally in-
volved in one specific use can be exapted 
for broader cognitive roles, along with the 
assumption that B-formatted representa-
tions play a role in perception. Gallagher 
cites several examples, such as activation 
of motor areas related to the hand during 
counting, or activation of cortical motor 
areas in language comprehension (7). 

Gallagher’s  criticism includes the fol-
lowing points: lack of understanding by 
the researchers of the internal mecha-
nisms involved in perceptual judgments, 
together with a  largely neurocentric and 
paradoxically disembodied view of weak 
EC, which does not truly integrate the 
body (beyond the brain) or its coupling 
with the environment. Some scholars sug-
gest that emphasising internal body rep-
resentations undermines the embodied 
approach by treating the body similarly to 
how classical cognitivism treats external 
representations of the world. Addition-
ally, Gallagher mentions that by making 
a claim that cognition operates indepen-
dently of the physical body, weak EC ul-
timately fails to challenge traditional CC 
framework. The discussion of weak EC 
closes by a summary of how weak EC an-
swers the five questions.

Next, Gallagher proceeds with position-
ing Lakoff and Johnson’s seminal work on 
the embodied mind in the ‘intermediate 
position between weak EC and strong EC’ 
(9). The rationale for this view is Lakoff 
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and Johnson’s theory of conceptual meta-
phor as a mechanism of experience and 
thought representation, which Gallagher 
entitles as ‘embodied semantics’ (9). 

According to Gallagher, the debate sur-
rounding strong EC centres around the 
claim that cognitive processes are deeply 
influenced by the bodily anatomy and 
movements. He presents several examples 
of earlier research which give evidence 
that ‘extraneural structural features of 
the body shape our cognitive experienc-
es’ (11). Quoted empirical research into 
holistic, biological, proprioceptive, so-
maesthetic, affective processes is claimed 
to challenge traditional cognitive science 
models of brain pre- and postprocessing. 
Gallagher sums up that ‘[s]trong EC thus 
requires that we acknowledge the role of 
core bio-systemic processes that range 
across motoric, interoceptive affective, 
autonomic, endocrine, and enteric func-
tions’ (13). Strong EC also questions the 
plausibility of the ‘brain in a vat’ thought 
experiment, arguing that cognition can-
not exist without the full range of bodily 
performances (‘pre- and postprocessing, 
precise and time-constrained hormonal 
and neurotransmitter chemistry, emotion-
al life’, etc.) that coevolved with the brain. 
Just as the subsection on weak EC, this 
subsection ends with a  summary of how 
strong EC answers the five questions. 

Chapter 4: ‘The Second E: Embedded 
Cognition’ opens with the core idea be-
hind embedded cognition that cognition 
is shaped by interactions with the environ-
ment. ‘When agents coordinate their ac-
tivity with environmental resources such 
as external artifacts, cognitive processes 
may be productively constrained or ena-
bled by objective features, or enhanced 
by the affordances on offer’ (14–15). Gal-

lagher lists situated cognition, distrib-
uted cognition, and ecological cognition 
as some of the approaches to embedded 
cognition. The author refers to Wilson’s, 
Robbins and Aydede’s, Hutchin’s, Gib-
son’s, as well as some other scholars’ re-
search in these areas. The discussion of 
CC vs EC approaches to embedded cogni-
tion is shifted to the five questions which 
end the chapter.

Chapter 5: ‘The Third E: Extended 
Cognition’ presents quite an overview of 
the evolution of approaches to extended 
cognition. Unlike the previous chapters 
which are structured around the key con-
cepts related to the type of cognition, 
this one is divided based on the ‘waves’ 
in research. The first wave Gallagher pri-
marily associates with Clark and Chalm-
ers’ extended mind hypothesis (EMH). He 
mentions parity principle complemented 
by reliability, trustworthiness, and acces-
sibility criteria: 

Clark and Chalmers emphasize that the 
brain may in fact come to depend on spe-
cific types of coupling to environmental 
factors, but also that it may be the cogniz-
er’s  capacity to couple systematically with 
a wide variety of elements, rather than any 
one specific tool or environmental factor, 
that is of greater importance’ (19).

The criticism of EMH, which is men-
tioned, includes objections to cognitive 
bloat, or ‘extending cognition too far be-
yond the traditional notion of cognition’ 
(20), the mark of the mental, or neurally 
generated intrinsic content in internal 
representational processes (20), the caus-
al coupling-constitution fallacy related to 
the difference between embedded and ex-
tended cognition (21). 
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The second wave ‘view[s] the par-
ity principle as a  clandestine Cartesian 
supposition, such that internal processes 
are to be the measure of what counts as 
cognitive’ (22). The second-wave scholars, 
including Gallagher himself, advocate the 
complementarity rather than parity of 
the internal and external processes, in-
tegration of practices and internal brain 
activities through epistemic actions, bio-
logical couplings, self-corrected actions, 
and cognitive practices (23). Gallagher 
himself proposes a term ‘socially extend-
ed mind’ (24): 

Cognitive processes, as they are shaped in 
both institutional and technological struc-
tures and practices, can allow us to see cer-
tain possibilities even as they blind us to 
others. We should take a closer and critical 
look at how social and cultural practices ei-
ther productively extend or, in some cases, 
curtail mental processes. (GALLAGHER 
2013: 11)

The third wave, according to Gal-
lagher, looks into the idea of predictive 
processing and the relation between ex-
tended cognition and enactive approach-
es (25). The author primarily presents 
Clark’s  (2016) and Hohwy’s  (2013; 2016) 
views, along with some others’, on the 
predictive processing models in the brain 
and the nature of prediction error mini-
misation. Additionally, he outlines the 
points of both agreement and disagree-
ment between the extended-mind and 
enactivist views, especially regarding the 
role of representation and functionalist 
perspective on the extended mind. The 
chapter ends with the responses to the 
five questions through the lens of extend-
ed cognition. 

Chapter 6: ‘The Fourth E: Enactive Cog-
nition’ is the longest chapter in the book, 
encompassing sections on dynamical in-
tegration, representations, intersubjectiv-
ity, sense-making, and complex cognition. 
‘Enactive views on EC emphasize the idea 
that perception is for action, and that this 
action orientation shapes most cognitive 
processes’ (30). The idea dates back to the 
seminal research of Varela, Thompson, 
and Rosch from 1991 and Varela’s  1996 
neurophenomenology and theory of au-
topoiesis, or explanation of how a  living 
system independently organises itself and 
maintains its existence through self-pro-
duction (32). ‘Autopoietic enactivism thus 
argues for a strong continuity between life 
and mind’ (32). Enactive cognition pre-
supposes fully embodied cognition, which 
is characterised by affordance-related en-
gagements as well as relational and social-
ly situated nature (33). 

Gallagher presents how enactive ap-
proaches to cognition argue that thinking 
and perception are not confined to the 
brain but emerge from the dynamical in-
tegration of the brain, body, and environ-
ment. Enactivism asserts that bodily pro-
cesses, including emotion regulation and 
sensorimotor interactions, play a  funda-
mental and irreplaceable role in shaping 
consciousness and cognition (34). Sensori-
motor enactivists emphasise enactive per-
ception as an active process dependent on 
‘body-environment interaction and active 
motoric engagement’ rather than internal 
representations (34). Gallagher draws at-
tention to the research into sensorimotor 
contingencies and affectivity as well as the 
relation between the two. 

Somewhat more attention Gallagher 
pays to the existing disagreement in EC 
about the nature and role of representa-
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tion. As the central point of debate, he 
pinpoints the idea of action-oriented 
representations (AORs) used, as some 
authors claim, for ‘navigating and nego-
tiating the environment’ (38). As the al-
ternative to AOR, Gallagher quotes Hutto 
and Myin’s and Egan’s  somewhat oppos-
ing views on representational content. Us-
ing Smith’s example of interpreting a ro-
bot’s perspective of picking up cans and 
possible interpretations of representation 
related to it, Gallagher shows how the 
change in perspective leads to the change 
in interpretation of cognitive processes 
(43). Gallagher seems to advocate a more 
pragmatic view of the issue by quoting 
Clark and Grush’s question: ‘which […] is 
most useful for Cognitive Science?’ (44). 

Gallagher approaches the notion of 
intersubjectivity as ‘intrinsically relevant 
to understanding perception, memory, 
action, problem-solving, and so forth’: 
‘enactivists take intersubjective interac-
tions to be fully embodied perceptual and 
motoric processes, involving facial expres-
sion, posture, movement, gestures, vocal 
intonations, and specific forms of sensory-
motor couplings in highly contextualized 
pragmatic and social environments’ (45). 
The enactive perspective on social cogni-
tion relies on a  series of developmental 
studies, discussing among other things, 
secondary intersubjective practices, false-
believe testing and explanations, narrative 
practices, etc. 

Another core concept in EC is sense-
making, especially since it emerges and 
is shaped by interactions with others and 
the environment. Gallagher refers to De 
Jaegher and Di Paolo’s term ‘participatory 
sense-making’ (PSM): meaning is co-con-
structed between individuals engaged in 
dynamic social exchanges. PSM is thus en-

trenched in social cognition and helps to 
explain how we understand others. This 
perspective is supported by studies in con-
versation analysis, ethnography, and coor-
dination dynamics, quoted in the section 
(51).

The final section of the chapter is dedi-
cated to ‘higher-order’ or complex cogni-
tion. ‘The common strategy is to think of 
complex cognition as continuous with ba-
sic cognition, and as involving the same 
or similar skills’ (51). Examples of scien-
tific and mathematical cognition help the 
author show how ‘participatory sense-
making’ (52) works. Research such as Gal-
lagher and Lindgren’s  ‘MEteor’ project 
demonstrates how enactive approaches 
help learners understand scientific con-
cepts through body engagement; after 
all, the emphasis is on the brain-body-en-
vironment system. Enactive theorists also 
explore memory and imagination as part 
of more complex forms of cognition, and 
language, communication, and narrative 
practices as pushing basic cognitive pro-
cesses to more complex ones (54). In fact, 
the enactivist view allows the study of cog-
nitive processes beyond perception and 
action. The chapter closes with the review 
of the five challenge questions, which sum 
up the discussion above. 

Chapter 7: ‘Causation, Constitution, 
and Free Energy’ examines two aspects in 
more detail: causal coupling-constitution 
fallacy and the free-energy principle. As 
the author states himself, ‘[…] I’ll con-
sider the viability of ongoing attempts 
to consolidate extended and enactive 
approaches by integrating them in a  PP 
framework that focuses on the free-energy 
principle’ (55). Gallagher suggests that en-
activist dynamical conception of constitu-
tion helps to avoid falling into a  trap of 
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causal coupling-constitution fallacy, while 
integration of predictive processing and 
enactive approaches could be both effec-
tive and counterproductive, as shown in 
the discussions of deontic behaviour, Fris-
ton’s free energy principle, and creativity. 
The concluding paragraph of the chap-
ter is undoubtedly important for theatre 
studies and actor training:

On the enactive view, performers, based 
on their well-trained skills and well-formed 
habits (which involve a  heedful flexibility 
rather than automaticity or repetitiveness) 
are able to move beyond controlled engage-
ment to the point of not-knowing (embrac-
ing a kind of uncertainty or surprise) about 
what precisely will happen – letting the 
system (brain–body–environment) move in 
unpredictable, surprising ways – without 
a  prediction of what happens next. What 
happens next, on the enactive view, is that 
brain-body-environment couple in novel 
ways – they join forces to enact something 
unpredictable – they create cortical pat-
terns, and behaviors, and new affordances 
that are unique to each event (62–63).

In the last chapter of the book dedi-
cated to practical implications of EC, 
Gallagher explores applications and 
selected research of EC in ‘creativity 
and improvisational performance’ (63), 
education, literature and humanities, 
architecture, economics, psychiatry and 
clinical reasoning, medicine and physi-
cal therapy (63–64). A  bit surprisingly, 
some of the authors, including the ones 
who contributed to The Oxford Handbook 
of 4E Cognition (2018) – which Gallagher 
himself co-edited, – and have been pio-
neering the fields mentioned, are not 
referenced. 

All in all, Gallagher’s Embodied and Enac-
tive Approaches to Cognition is quite a rigor-
ous exploration of contemporary theories 
in the EC field, which would be of interest 
to researchers who wish to incorporate 
the 4E framework into their research. The 
book is a good read for those interested 
in cognitive science, philosophy of mind, 
or interdisciplinary research in cognition. 
It opens up new prospects for exploring 
the complex relationship between mind, 
body, and environment, and could be 
used for research projects inspiration. 
One of the strengths of the book is an at-
tempt to balance empirical evidence with 
philosophical depth. At the same time, 
some sections are quite dense (e.g., Chap-
ter 3) and may be challenging for readers 
unfamiliar with theories discussed. Addi-
tionally, sometimes the versatility of the 
author’s  knowledge leads to his assump-
tion that the reader will follow the logic at 
the same pace. These discussions assume 
familiarity with at least some research in 
neuroscience, cognitivism, philosophy of 
mind, etc., making them less accessible 
to readers without a  strong background 
knowledge. On the other hand, the refer-
ence list offered at the end of the book 
(65–82), could help with where to start if 
one experiences difficulties with under-
standing terminology or genesis of ideas.

Despite the discussed shortcomings, 
Gallagher’s  Embodied and Enactive Ap-
proaches to Cognition could have important 
implications for theatre studies in general 
and theatre scholars and practitioners in 
particular, especially in areas related to 
performance, actor training, audience 
engagement, and the philosophy of thea-
tre, as Amy Cook and Rhonda Blair men-
tion in the interview published in this is-
sue. In fact, Amy Cook’s  chapter in The 
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Oxford Handbook of 4E Cognition, could 
help bridge some of the gaps between 
the discussions of 4E by Gallagher and 
theatre studies, or broader humanities, 
research into theatre as such and the neu-
roscience of theatre (e.g., GREAVES et al. 
2022). For example, EC research seems 
to resonate with Stanislavsky’s belief that 
physical actions trigger emotions and psy-
chological states. Taylor, MacArthur, and 
Sadr’s  article in the present issue shows 
how the principles of embodied cogni-
tion and ecological psychology could be 
successfully incorporated into actor train-
ing. The enactive approach suggests that 
cognition emerges through active engage-
ment with the world, rather than through 
mental representations alone, – an idea, 
which can deepen our understanding of 
theatre as an interactive, embodied event.
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