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Abstract
In recent years, social cognition approaches to human evolution and Material En-
gagement Theory have offered new theoretical resources to advance our understand-
ing of the prehistoric hominin mind. To date, however, these two approaches have 
developed largely in isolation from one another. I argue that there is a gap between 
social- and material-centred approaches, and that this is precisely the sociomaterial-
ity of the appearance of ancestral hominin bodies, which evolved under selective 
pressure to develop increasingly complex, cooperative sociality. To get this socio-
material body in focus, I develop an esthesiological framework, appropriated from 
Merleau-Ponty (2003), for interpreting the expressive body in an evolutionary and 
comparative context. The guiding hypothesis of esthesiology is that before being 
rationality (social or material), “humanity is another corporeity” (Merleau-Ponty, 
2003, p. 208). Esthesiology studies the appearance of the body and its sense organs 
as an intertwining locus of a sensing power (the ability to see, to touch, etc.) and 
a sensible character (the visible, touchable body). It is this dual-aspect character 
of the body that facilitates the most basic affective and sensorimotor modes of 
sociality. Examining these features from a comparative perspective, we find that 
the human body is distinctively suited to prosocial communication and coopera-
tion: a more cooperative eye, an exposed and communicative skin. I thus propose 
a cooperative body hypothesis, by analogy with the cooperative eye hypothesis 
(Tomasello et al., 2007). Esthesiology provides a framework for integrating and 
interpreting a wide range of otherwise disconnected facts concerning human and 
nonhuman animal bodies, forms of life, cognition, and evolution, thereby bridging 
the gap between social cognition and material engagement perspectives. In doing 
so, however, it not only solves problems and proposes new directions of investiga-
tion, but also demands theoretical revisions from each.
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1  Introduction

Two novel approaches to understanding human prehistory and cognitive archaeology 
have radically challenged conventional conceptions and narratives of the evolution 
of the hominin1 lineage: A cluster of approaches focusing on hominin social intel-
ligence, which I will refer to as Social Cognition Theory (henceforth “SCT” - e.g., 
Dunbar, 2016; Dunbar et al., 2014; Gamble et al., 2014; Tomasello, 2008, 2014, 
2019); and Material Engagement Theory (henceforth “MET” - Malafouris, 2013). 
SCT puts the emergence of increasingly complex sociality at the heart of the story 
of hominin evolution, while MET emphasizes the role of bodily engagement with 
material-cultural artifacts. Both approaches promise to deliver a rich, empirically 
supported picture not only of the brute, objective, anatomical and material facts about 
fossil hominins (what Gamble, Gowlett, and Dunbar, central protagonists of SCT, 
call the “What you see is what there was” approach to archaeology and paleoanthro-
pology – 2014, p. 28). They claim to offer us a glimpse into the mind and even the 
experience of our ancestors.

Disciplinary differences notwithstanding, there is, in principle, no reason why 
SCT and MET could not be engaged in dialogue in the hopes of developing a more 
comprehensive account of the of the ancestral hominin mind and its evolution. To 
date, however, there has been little crossover between the two (though see Aston, 
2019; Barona, 2021; Coward, 2016, 2018; Coward & Gamble, 2008a; Mithen, 2010). 
This is a genuinely missed opportunity, given indications from both sides that there 
is a basis for complementarity: SCT’s proponents have emphasized that social cogni-
tion is materially distributed (Dunbar et al., 2010; Gamble et al., 2014, p. 111), while 
Malafouris, the leading exponent of MET, has praised the theoretical advances of a 
social-centred approach (2016, p. 70, though the praise is tempered by a critical note 
- p. 81). Further, both parties acknowledge that the social and the material-cultural 
are interconnected and should not be treated as entirely discrete aspects of cognition 
and behavior. But SCT and MET maintain conflicting views concerning the priority 
of the social and the material-cultural, and neither has provided an adequate account 
of their interrelation.

I will argue in this paper that this gap between the social and the material is a more 
problematic and pressing lacuna for both approaches than their respective advocates 
have realized. The gap is precisely the materiality of the social (viewed from SCT) 
and the sociality of the material (viewed from MET). And these are one and the 
same thing: the sociomaterial human body as it appears and expresses itself between 
embodied subjects. The expressive sensory morphology of this body is the true inter-
face and locus of hominin sociality and the orientation point of material culture. And 
it likely evolved, I propose, under selective pressure to facilitate this distinctive mode 
of hominin sociomaterial being. I will develop an account of the sociomaterial body 
based in an approach I call esthesiology (borrowing the term from Merleau-Ponty, 
2003), a study of evolved bodily sociomateriality informed by phenomenology and 
recent work in 4e cognitive science.

1  I use the term “hominin” to refer to the various species of the lineage prior to Homo sapiens since the 
last common ancestor with bonobos and chimpanzees.
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I begin with a selective presentation and preliminary critique of SCT and MET, 
identifying the gap between them as a mutual and urgent blind spot (Sect. 2). I then 
lay out the framework of esthesiology as an approach that promises to fill the gap 
between SCT and MET (Sect. 3.1). I apply esthesiology to the human body, consid-
ering aspects of its morphology and appearance as distinctively adapted (or exapted) 
for cooperative sociality (Sect.  3.2). I discuss the constructive and critical conse-
quences for SCT and MET (Sect. 4) and conclude with some indications for further 
development and application of the esthesiological framework (Sect. 5).

Before beginning, two notes, one methodological and one terminological, are 
required. As my project is eclectic, a concern inevitably arises concerning the com-
patibility of the various frameworks I will bring into dialogue with one another (SCT, 
MET, 4e cognitive science, phenomenology, late Merleau-Ponty). My general strat-
egy here will be constructive and ecumenical: In the hopes of staging a productive 
dialogue, I will assume commensurability between these various approaches and 
push that assumption as far as I can. In the end, however, there may be deep theoreti-
cal conflicts between some of or all these approaches. As we shall see, SCT’s and 
MET’s understandings of mind and cognition, and MET’s understanding of material-
ity, are not only complemented but also challenged by the esthesiological framework. 
I touch on those concerns towards the end of the paper, once I have harvested as much 
fruit as I can by assuming commensurability. I use the term “sociality” throughout to 
refer to all aspects of an animal’s social being, including cognitive, affective, interac-
tive, and perceptual aspects.2

2  Social cognition theory and material engagement theory: 
complementary but disconnected approaches to the prehistoric 
hominin mind

2.1  Sociality: social cognition theory

Traditional accounts of what makes humans distinct from nonhuman animals put 
rationality at the centre of the story. Transposing the classical picture into an evo-
lutionary context, we can imagine a form of early hominin life in which the envi-
ronmental demands to solve ecological puzzles drove the development of more 
advanced cognition. By contrast, the Social Intelligence Hypothesis in its broadest 
form holds that it is the demands of living in complex social environments rather 
than non-social ecological demands that drive increases in intelligence in animals 
(Johnson-Ulrich, 2018). The most well-known Social Intelligence Hypothesis is the 
Social Brain Hypothesis, according to which relevant measures of animal (especially 

2  In this sense, “sociality” is simply the abstract noun formed from the adjective “social” taken in its strict-
est, descriptive-zoological sense. This usage departs from the common meaning of the term, however, 
according to which “sociality” just means “sociability.” It is a curious feature of the term, and may betray 
something of widely held values or a typical human way of being social, that the adjective “social” and 
the two abstract nouns formed from it (i.e., “sociality” and “socialness”) tend in their colloquial usage 
towards meaning “friendly,” “prosocial,” or even “extroverted,” and often carry a positive evaluative 
connotation.
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primate and hominin) brain size scale with social rather than ecological complexity. 
The Social Brain Hypothesis has been applied to hominin evolution most thoroughly 
by Robin Dunbar and colleagues. Combining archaeology, evolutionary psychology, 
paleoanthropology (Dunbar et al., 2014; Gamble et al., 2014), and Dunbar’s time 
budget models for primate behaviour (Dunbar, 2016), these researchers have devel-
oped an increasingly rich picture of fossil hominins’ social cognition and behaviour. 
Also within the family of social intelligence hypotheses is Tomasello and colleagues’ 
more specific Cultural Intelligence Hypothesis (Herrmann et al., 2007; Herrmann & 
Tomasello, 2012; Tomasello, 2008, 2014), according to which hominin intelligence 
evolved specifically to deal with the sociocultural domain. As my focus is on hom-
inin evolution, and in that context Tomasello’s and Dunbar and colleagues’ theories 
share similar assumptions about the nature of social cognition and its evolution, I will 
treat them together as Social Cognition Theory (SCT), noting differences between 
them where they are relevant.3

Gamble et al. (2014, p. 40) claim that sociality is “the great evolutionary invention 
of the primate family.” Tomasello echoes that “what most clearly distinguishes non-
human primates from other mammalian species cognitively is their complex skills of 
social cognition” (2014, p. 76). Different primate species live in socially structured 
groups of various kinds. A major advantage for all primates of increased group size 
is greater protection from predators. However, larger groups also mean more stress-
ors. Greater daily travel and foraging time is required to obtain sufficient resources 
for the large group, and social time with allies is required to establish and maintain 
social cohesion. Meanwhile, ingroup competition for resources and power leads to 
conflict that can at times be violent and injurious to individuals while also unset-
tling group cohesion. According to the Social Brain Hypothesis, these challenges and 
stressors put a selective pressure on primates to develop the social cognitive skills 
to cope – whether competitively or cooperatively – in the group setting. Primates 
are comparatively a highly intelligent taxa, with higher brain-to-body-size ratio and 
encephalization quotient than most other mammalian taxa (Roth & Dicke, 2012).

However, big brains are extravagantly expensive from a metabolic perspective. 
With the time demands resulting from the social and ecological requirements of larger 
groups comes the doubled demand for more nutrition to fuel the big brains those 
large groups select for. Dunbar and colleagues have developed time budget models 
that predict how primates must spend their days to satisfy the nutritional and social 
demands of their form of life (summarized in Dunbar, 2016). They predict that early 
hominins would have been under considerable time pressure to satisfy their social 
and nutritional needs. It is these demands that supposedly drove hominin innovations 
in cognition, communication, technology, and sociality. Dunbar and colleagues are 
thus able to offer an archaeologically supported and abductively reasoned (if admit-
tedly still speculative) gradualist account of the emergence of various landmarks of 
human evolution such as tool use, fire use, laughter, music, language, and more.

3  The Social Brain Hypothesis continues to be debated (DeCasien et al., 2022; Dunbar & Shultz, 2023; 
Shultz & Dunbar, 2022). For present purposes, all that is required is the weaker claim that social com-
plexity is a selective pressure operating generally on the evolution of primates, especially hominins, not 
the stronger claim that it is the factor shaping brain growth specifically in all or most (social) animals.
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Tomasello offers a similarly gradualist account of the emergence of a distinctively 
human form of life throughout the hominin evolutionary sequence. For Tomasello, a 
critical distinction between human and nonhuman great ape social cognition is that 
human sociality is more cooperative whereas that of other great apes is more indi-
vidualistic and competitive (2014, p. 4  f.). Early hominins first developed a new 
mode of face-to-face, pre-linguistic, collaborative social cognition: joint attention. 
This entailed a new, perspectival thinking, in which we are each aware that the other 
has a distinctive perspective on the same thing or situation. Joint attention provided 
the foundation for the later emergence of collective intentionality, and the properly 
objective thinking (a “view from nowhere”) by which it is defined (2014).

The main bone of contention between SCT and the approach I will advocate below 
concerns the underlying account of sociality and social cognition that SCT claims 
early hominins were using their big brains for. The heart of sociality for SCT is 
theory of mind (ToM – i.e., mentalizing, mindreading). Social cognition, on this view, 
is about having a theory about minds that allows you to understand the contents of 
your own and other minds. This allows us to understand statements such as “I know 
that she knows that he believes in Santa Clause.” This statement exhibits three levels 
of intentionality. The maximum level of intentionality that a primate is capable of 
appears to scale with frontal lobe volume (Dunbar, 2009). Research suggests that 
normal adult humans demonstrate something in the range of 5–7 levels, nonhuman 
primates are limited to one or two (the research is somewhat contentious), and fos-
sil hominins presumably fell somewhere in between. Dunbar (2014) even proposes 
that different levels of intentionality may correspond with quite specific levels of 
religious organization and sophistication.

2.2  Materiality: material engagement theory

While sociality takes centre stage in SCT, Material Engagement Theory (MET) 
emphasizes the centrality of material culture in hominin cognition and evolution 
(Malafouris, 2013). Of course, stones and bones have long been the bread and but-
ter of archaeology and paleoanthropology. Distinctive about MET, however, is an 
understanding of mind and cognition that allows us to see material culture not just 
as the indirect trace of minded activity, but rather as a co-constituting component of 
mind and cognition. This is because for MET, materiality and mind are not mutually 
exclusive categories. Drawing on 4e accounts of cognition and actor network theory, 
MET sees the mind as made up in part by its very material engagements. MET thus 
challenges classically cognitivist and brain-bound accounts of cognition that have 
often been assumed in cognitive archaeology.

MET’s material emphasis is intended to counteract a perceived anthropocentric 
bias in the human sciences. For MET, agency is not a property of isolated, brain-
bound minds that then take up some external object by means of a body to achieve 
some goal. Rather, brain, body, and material enter into a process together through 
which agency arises as an emergent property. Commenting on the example of the 
blind person’s cane, Malafouris sees this as illustrating “the gray zone of material 
engagement, i.e., the zone in which brains, bodies, and things conflate, mutually cat-
alyzing and constituting one another” (2013, p. 5 – emphasis in original). It is this 
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coalition of the human brain, body, and material culture that Malafouris sees as the 
driving force of human cognitive evolution.

Given its influences and aspirations to counter the bias towards anthropocentrism 
in the human sciences, it is perhaps not surprising that, while MET does not in prin-
ciple deny the role of the social, it has had little to say about prehistoric hominin 
sociality. However, the omission risks leaving the reader with the impression that 
social and material accounts are in conflict with one another in our understanding of 
human cognitive development. While for Malafouris and MET, the mind-material 
coalition “drives human cognitive evolution” (2013, p. 5) for Dunbar, the develop-
ment of increasingly complex sociality is “the prime mover” in hominin brain growth 
and cognition (Dunbar, 2016, p. 59). In the following, I will argue that this state of 
latent tension between SCT and MET will be inevitable until we develop a bridging 
strategy to reconcile the two.

2.3  The gap between social cognition and material engagement

SCT and MET are innovative theories focused on different aspects of human cogni-
tion and experience. What is the relationship between these different aspects, and 
between these two theories? To date, little work has been done to connect SCT and 
MET4, despite acknowledgment from proponents of both views that a fuller under-
standing of the prehistoric hominin mind must account for the integration of tech-
nological and social intelligence (see below). I want to propose that there is a blind 
spot in SCT’s and MET’s understandings of the hominin mind, and the challenge of 
linking up our understanding of hominin material culture and sociality will prove 
irresolvable so long as this gap is not filled.

Let us begin with SCT, focusing on the version based on the Social Brain Hypoth-
esis defended by Dunbar and colleagues. I indicated above that SCT is premised on 
theory of mind (ToM, i.e., mindreading, mentalizing). ToM is vulnerable to critique 
from phenomenological and 4e-oriented approaches to mind and sociality, which 
regard ToM as painting an overly intellectualized picture of human (and nonhuman 
animal) sociality (e.g., Barona, 2021; Barrett et al., 2021; Zahavi, 2014). Explicit, 
mentalizing cognition is SCT’s paradigm for understanding social cognition. Propo-
sitional attitudes about other minds (e.g., I think/believe/hope/know, etc., that she 
thinks/believes/hopes/knows, etc.) are seen as the core of sociality. Thus Gamble et al. 
confidently assert that “We have been able to show that the skills on which the kind 
of sociality that humans have depend on a capacity known as mindreading or mental-
izing – the ability to understand or infer what another individual is thinking.”5 But 

4  Coward (2016, 2018Coward and Gamble (2008a) explore the role of material culture in shaping hom-
inin social networks and scaling up cognition, but without questioning underlying assumptions about 
sociality. Aston (2019) and Barona (2021) critique the theoretical underpinnings of SCT and develop 
MET-inspired accounts of the social dimension of material culture that complement the emphasis on the 
sociomateriality of the hominin body that I will propose below.

5 2014, p. 18. While Tomasello is more nuanced in recognizing distinctions between various levels and 
kinds of intentional directedness, even his joint attention is underwritten by the cognitive mechanism of 
“recursive mind reading” (2014, p. 48), and he is equally insistent on the centrality of ToM to our under-
standing of human sociality (e.g., 2008, p. 3 f.).
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has it in fact been demonstrated that such inferential and intellectual thinking about 
thinking is where the foundation and better part of our social lives is to be located? 
What about the bodily, perceptual, and emotional dimension of sociality? As Leudar 
and Costall (2009) note, ToM (or ToMism) often assumes an “unexamined distinction 
between mind and behaviour” (p. 4) and that other minds can only be given indirectly 
through the detour of theorizing or simulation. ToM tends to take these assumptions 
“not as assumptions at all, but as well-established, inescapable facts of the matter” 
(p. 4).

SCT proponents often gesture towards accounts of cognition and sociality that 
contest or complement the cognitivist, mentalizing account. Gamble et al. accept that 
sociality coevolves with “brains, bodies, materials and surroundings” (2014, p. 123; 
cf. Coward & Gamble, 2008b) and recognize that social cognition is externalized 
across material networks of artifacts (p. 111). They even assert that “hotter,” more 
bodily, emotional, and sensory modes of sociality must have a role to play in the 
story of the evolution of hominin sociality (p. 50–53) alongside the “cooler” chan-
nel of mentalizing, and that emotional intelligence and bonding are as important as 
the intellectual dimension of sociality. But in the absence of a rich account of these 
non-cognitivist aspects of sociality, SCT defaults to cognitivist, ToM-based accounts 
of the distinctiveness of human sociality, thus marginalizing the role of bodily per-
ception, interaction, and affect in sociality. The following passage from Dunbar is 
exemplary:

Although the cognition that underpins the sense of “feeling close” is far from 
clear, one thing that comparative and developmental psychologists agree on is 
that it involves some form of “social cognition.” Our best guess as to what this 
entails has become known as “theory of mind,” mindreading or mentalizing. 
(2016, p. 43–45)

Even when it comes to accounting for feeling close, for the lack of richer, embod-
ied resources to understand sociality, SCT resorts to thinking about thinking. But 
this “best guess” elides a great deal of primate sociality, and the supposed “agree-
ment” overlooks considerable scholarship on the ontogeny of social cognition. Even 
if one grants that normal human sociality somehow “involves” higher order cognitive 
achievements like those described by ToM, many researchers contest the primacy 
and centrality of these capacities within the holistic picture of human and primate 
sociality (Leudar & Costall, 2009; Zahavi, 2014). In the context of developmental 
psychology in which Dunbar himself situates this assertion, for example, the focus 
on ToM neglects the bodily, perceptual, and emotional developments of primary 
intersubjectivity (Trevarthen, 1979), which is likely distinctively human (Moll et al., 
2021) and the bedrock of higher-order sociality and cognition (Jardine & Szanto, 
2017; Zahavi, 2014, 2017 p. 98). Even in quotidian human interactions, we may 
question how central mentalizing is to our social life. My immediate understanding 
of the behaviour of passersby on the streets or teammates and opponents on the foot-
ball field, my rapid assessment of the general demeanour of a student who walks into 
my office, and my emotional and practical domestic engagements with my partner all 
involve a great deal of sociality, some of which is arguably even quite complex and 
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recursive, but which does not obviously depend on the intellectual achievements of 
ToM. We may be even more sceptical about the presence and centrality of ToM in the 
sociality of prehistoric hominins, with their more limited intelligence and the prob-
able absence of language to facilitate ToM (Barrett, 2017).

It is beyond the scope of the present paper to provide a comprehensive survey 
of contemporary work on social cognition and empathy. Regardless of where one 
stands on the nature of ToM, its relation to more basic modes of sociality, and its 
distribution in the animal kingdom, it seems uncontroversial that at least some role 
must be ascribed to what we might call, in contrast to mindreading, body-reading (cf. 
Gallagher, 2005, p. 227); and in contrast to indirect (i.e., inferential or simulative) 
social cognition (in the narrow sense of the “cognitive”), direct social perception: a 
basic, perceptual, and bodily level of sociality alongside mindreading and perhaps 
foundational for it (Krueger, 2018). If, as Tomasello asserts, humans are the “world’s 
experts at mindreading” (Tomasello et al., 2005, p. 675), it may well be at least in part 
because of their foundational skills in and adaptations for body-reading.6

Let us turn now to MET. While MET shifts the emphasis of research in cognitive 
archaeology towards material culture, MET like SCT also officially seeks to avoid 
any overemphasis on one aspect of the complex ensemble that constitutes human 
cognition. Malafouris recognizes that the social and the bodily, alongside the cultural-
material, are also “essentially inseparable parts of the ontological compound we call 
the human mind” (2013, p. 14). Yet his paradigm-defining book on MET (Malafouris, 
2013) says almost nothing about sociality and how it should be understood within 
MET.7 In the absence of such an account, MET’s material culture is overburdened to 
account for hominin sociality and the transmission of cultural knowledge. Without 
an account of sociality that coheres with its broader theoretical commitments, MET 
risks either being interpreted as reductionistically materialistic (cf. van Mazijk, 2022) 
and individualistic, or having ToM appended to the theory. Neither option is attrac-
tive from MET’s perspective.

3  Reconnecting sociality and materiality: the sociomateriality of the 
appearance of the hominin body

In this section I will provide an account of the hominin sociomaterial body that may 
be able to correct for MET’s and SCT’s joint blind spot. First, though, I want to 
suggest a consequence of the reasoning behind the Social Brain Hypothesis that has 
been little appreciated in SCT’s emphasis on brain-bound cognition. If it is true that 
selective pressures for complex, cooperative sociality operated on prehistoric homi-
nins, we should expect that these forces operated not only on intellectual cognition 
and brain size. If affectivity, perception, and the body itself can better facilitate the 

6  Aston (2019) is skeptical about prospects of the attempted turn to more embodied and distributed under-
standings of sociality from proponents of SCT so long as the latter retain their commitment to ToM.

7  Even in a contribution to a volume on intercoporeality (Malafouris & Koukouti, 2017), a theme primar-
ily focused on the relations between two animal or human bodies, MET has nothing to say about the 
social as such or its relation to human-material intercorporeality. Gallagher and Ransom (2016, p. 342) 
also note the omission.
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relevant sociality, we should expect the selective pressures would have operated on 
them as well. And here, the body may be shaped both insofar as it perceives and acts, 
and insofar as it is perceived, acted-upon, and acted-with. This is all the truer if we 
accept an embodied understanding of cognition and sociality, such as I will advance 
in this section. Alongside the Social Brain Hypothesis, we should consider a Social 
Embodiment Hypothesis.

To put the view I will develop rather too crudely (and spatially), what is lacking 
from SCT is the materiality of social cognition, while what is lacking from MET is 
the sociality of material engagement. These two lacks are in fact one and the same 
thing, the obverse and reverse sides of a common lack: a rich notion of sociomateri-
ality. And this is precisely the manifest sociomaterial body of prehistoric hominins. 
The multimodal appearance of this body is the interface of materiality and sociality. 
This body is the first material engagement, the first social engagement, the first sign. 
Manufactured tools are secondary tools, ToM is secondary sociality, and conven-
tional languages (even one’s so-called “mother” or first language) are second lan-
guages. As Merleau-Ponty puts it, “The very first cultural object, and the one by 
which [all others] exist, is the other’s body as the bearer of a behavior” (2012, p. 364).

It is understandable that paleoanthropology and cognitive archaeology are hesitant 
to speak of the appearance of ancestral hominin bodies. There is warranted scepti-
cism surrounding the reconstructions of fossil ancestors’ appearance.8 Unlike skel-
etons and lithic technologies, the soft stuff of our bodies, the muscles and sensory 
organs, do not fossilize. However, the same is true of language and social cognition, 
but this has not prevented abundant and productive speculation concerning their evo-
lution (Tomasello, 2014, p. 152). As Darwin himself remarked, in a letter to Alfred 
Russell Wallace, “Without speculation there is no good and original observation.”9

3.1  The theoretical framework: esthesiology

To get this appearance of the body and its social significance correctly into focus, 
then, we need a theoretical framework for its interpretation. To that end, I propose 
esthesiology. I borrow the name and general strategy from Merleau-Ponty, though he 
only roughly outlined it in a late lecture course from 1959 to 1960 titled “Nature and 
Logos: The Human Body” (2003, p. 201 ff.). I will elaborate esthesiology with the 
support of recent work in phenomenology and 4e cognitive science. My approach is 
thoroughly based upon and inspired by Merleau-Ponty’s work, and there is nothing 
quite the equivalent of this esthesiology available in the landscape of contemporary 
4e work. Further, it is a special virtue of Merleau-Ponty’s thought to seek construc-
tive mediation between opposing intellectualist (SCT) and empiricist (MET, roughly) 
tendencies of thought (cf. Kee, 2019). For these reasons, the reference to Merleau-
Ponty is indispensable. At the same time, the following will not be an exercise in 
Merleau-Ponty exegesis. I will adapt esthesiology to the more generic framework of 
much contemporary work in 4e cognitive science inspired by phenomenology, rather 

8  For the latest efforts in this area, see Wiseman (2023) and Shui et al. (2023). For review and critique, see 
Campbell et al. (2021) and Diogo et al. (2023).

9  Letter from 22 December 1857 (Wallace, 1916, p. 131).
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than presenting it in the richer but more abstruse framework of Merleau-Ponty’s own 
late philosophy. I do this in line with the ecumenical strategy stated in the Intro-
duction to this paper, and because I believe there are original insights into human 
evolution germinating in “Nature and Logos” that can profitably be integrated into 
any account of human evolution without taking on the rest of Merleau-Ponty’s philo-
sophical vision.

3.1.1  Embodiment and expression

Phenomenologists emphasize the embodiment of the mind. Mind and first-personal 
experience are intimately bound up with the body. This body-mind is, as Husserl 
(1989) and Merleau-Ponty stress, a curiously two-faced creature: on the one hand, 
it is my subjective, experiential openness onto the world, the locus of consciousness 
and my ability to feel, perceive, act, and think within the world; on the other hand, 
it is an objective, material thing in the world, visible and touchable to other sub-
jects and constrained by the laws of nature like other spatiotemporal objects. In late 
texts, Merleau-Ponty refers to these intertwining aspects of the body as its sensing 
(roughly, subjective) and sensible (roughly, objective) aspects (2003, p. 209 ff.; 1968, 
p. 131 ff.). These aspects are internally related, like two sides of a sheet of paper. 
What happens to one side will invariably have consequences for the other.

Because of this internal relation, bodily actions, expressions, and gestures are 
not merely accidentally associated with their first-personal, subjective counterpart. 
Rather, the body is the very expression and incarnation of the mind. One will immedi-
ately think of facial expressions and deliberately communicative gestures, and these 
are certainly important examples. But perhaps even more basically, my perceptual, 
behavioural, and volitional intentions are, to some extent, visible in my bodily com-
portment itself. The movements of my eyes, my posture, the orientation of my body, 
and my reaching hand all exhibit something of their correlated experiential, psycho-
logical aspect. A contemporary way of putting it is to say that emotion, for example, 
or motor or perceptual intention, are partially constituted by their expression or other 
bodily factors involved in their execution or realization (Gallagher, 2017a; Krueger, 
2018).10

The full significance of the expressive embodiment of the mind for zoology has 
not been widely appreciated. In those living beings for whom being seen (or not 
seen) is an issue of vital importance, the being’s visual appearance and expressive 
repertoire adapt along with the vision of those animals who may see it (or fail to see 
it). This is true of the colouration of many flowers, invisible to the human eye but 
not to the eyes of bees and birds; and of the tiger’s stripes, compelling camouflage 
to the dichromatic vision of its prey but less so to the trichromatic vision of humans. 
There is a coevolution of the sensing and sensible aspects of an animal’s body with 
its conspecifics and its biotic and abiotic environment.11 When we consider the pre-
cise morphology and occasional conspicuousness, even garishness, of the appearance 

10  On Merleau-Ponty’s general understanding of expression, see Fóti (2013) and Landes (2013).
11  This is an insight Merleau-Ponty appropriates from Portmann (1967). See Merleau-Ponty (2003, p. 
186–190) and Kee (2023).
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of living creatures, along with the metabolic investments required to generate and 
maintain these traits, it is somewhat surprising that greater, more detailed attention is 
not paid to the evolutionary significance of the social-expressive appearance of the 
human body.

3.1.2  Empathy (and the like)

If we accept that mind is embodied and expressive, there is suddenly much more to 
perceive in others’ bodily activity. Contrary to the cognitivism of ToM, embodied and 
phenomenological accounts of sociality centre on empathy in a somewhat technical 
sense of that term (see Zahavi, 2014). The most basic level of empathy is a sort of 
direct social perception (cf. Krueger 2019), understood as basic access to the other’s 
experience through perception (or “quasi-perception” - Jardine, 2022, p. 76 ff.) of the 
other’s body. This is what Merleau-Ponty calls “esthesiological empathy” (1964, p. 
168 ff.) or what Jardine (2022), following Husserl, calls “animate empathy.” What I 
initially perceive in the other is another sensibility – an affective and sensorimotor 
receptivity and agency towards the world – rather than a mind and its thoughts. In 
seeing your head position and the movement of your eyes, along with a bit of con-
textual and background understanding, I simply see that you are seeing, and perhaps 
even what you are seeing (cf. Merleau-Ponty, 1964, p. 169). I have access to your 
mind and experience (or, more cautiously, access to a constitutive aspect of them) 
through their embodied expression. This access does not involve any inference or 
higher order intellection. This is not to deny that we are capable of higher-order social 
cognition, and phenomenological accounts may grant that social understanding as a 
whole is a complex of abilities rather than a monolith (Maibom, 2020, p. 6; Zahavi, 
2014, p. 101).

The phenomenological account of empathy does not require a matching condition 
(Zahavi, 2014, 113). I can empathically perceive that you are sad, or watching a film, 
or deep in thought, even if I myself am not in the same state. Nor does the phenom-
enological account restrict empathy to targeting emotional and narrowly cognitive 
states (i.e., feelings and thoughts), the paradigm examples for most theories of empa-
thy. Esthesiological empathy targets the other’s sensory, motoric, basic affective, or 
volitional state. These are the paradigm cases of empathy and the foundation for 
higher-order social cognition.

Phenomenological accounts of empathy typically focus on access to the other’s 
experience, the most basic epistemic level of sociality. To understand the full signifi-
cance of the evolution of the human body and its adaptivity for sociality, however, we 
must consider the whole range of social phenomena mediated by bodily appearance 
and expression. This may include, for example, emotional contagion, motor mimicry, 
and other causal interactions (cf. Gallagher, 2017a), as well as things we intention-
ally do to directly affect one another’s mental states. Esthesiology concerns not only 
how we epistemically access one another’s mental states, but also how we causally, 
affectively influence them.
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3.1.3  Esthesiology

On the basis of this understanding of the empathic, expressive embodiment of ani-
mate beings, Merleau-Ponty proposes esthesiology as an approach to the emergence 
of a distinctively human variation of animal life (2003, p. 203  ff.). Esthesiology 
should focus on “the miracle that is a sense organ” (p. 209) as this two-sided, sens-
ing-sensible being, and understand the human body on the whole as an “organ of the 
for other” (p. 210, 218) adapted for sociality. It should situate the human body in an 
evolutionary (and comparative-zoological) context to understand how, “before being 
reason, humanity is another corporeity” (p. 208). While Merleau-Ponty’s esthesiol-
ogy survives only in sketches, research in primatology and human evolution from 
the ensuing 65 years allows us to flesh out the skeleton of esthesiology that Merleau-
Ponty provided. In the following section I will present some of those details. Esthe-
siology provides us with a rich framework for interpreting and integrating a wide 
range of findings concerning the morphology and appearance of animal bodies (Kee, 
2023, Forthcoming).

Let me conclude this brief introduction to esthesiology with a claim that, to my 
knowledge, has not been made before, but one that I believe clearly follows from the 
tenets of esthesiology and the basic presuppositions of SCT concerning primate and 
specifically hominin sociality: The most important material, perceivable feature of 
the hominin environment is the morphology and appearance of conspecifics’ bodies. 
These bodies, not tools or language in and of themselves, are the locus of cultural 
learning. Or, if one prefers not to identify a single locus in the distributed network 
of cognition, we can say that the appearance and morphology of the other’s mind-
body is a central node of that distributed network and one that has not received due 
attention amid the infatuation with the unobservable hominin brain and its cogni-
tion, and visible material culture. Indeed, the importance of this sensible, expressive 
body would have been even greater if there was a long period during which our 
lineage developed increasingly complex cooperative sociality prior to language (as 
the primary advocates of SCT hold) and if language itself evolved first in the gestural 
modality (as many theories of the evolution of language hold).

We lavish great attention on the matter and form, morphology and appearance, of 
artifacts. We do the same when it comes to the ecological functionality of the body: 
the adaptation of the hand for tool use, of the foot for walking. Yet comparable atten-
tion has not been paid to the morphology and appearance of the human body insofar 
as it facilitates sociality. This is by and large true even of 4e- and phenomenologically 
oriented research on human evolution. For example, Gallagher (2017b) has empha-
sized the new possibilities of perceiving and acting facilitated by the upright posture, 
Barrett et al. (2021) propose a “visual [i.e., seeing] brain hypothesis” as an alternative 
to the Social Brain Hypothesis, and Zlatev et al. (2020) highlight the role of the abil-
ity for bodily imitating in the development of the original human-specific communi-
cation system. But in each case, the emphasis is on perceiving, acting, or imitating. 
Little appreciation is given to the coevolution of the corresponding sensible aspects 
of the body: the body that has evolved to be perceived, to be acted-upon and -with, 
and to be imitated. It is this lacuna that esthesiology is uniquely qualified to fill.
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3.2  Hominin bodies: cooperative sense organs

In this section I will apply the esthesiological framework to interpret some facts 
about the morphology and appearance of the human body. “Appearance” is under-
stood here as generic to the various sensory modalities, and thus includes not only 
visible appearance, but also tangible and audible appearances. The guiding hypoth-
esis of esthesiology is that, given the selective pressure placed on early hominins to 
develop a cooperative, communicative, prosocial form of life, this pressure ought to 
have acted not only on the hominin brain, but should also be written into the very 
morphology and appearance of the hominin sociomaterial body. In the simplest case, 
there would have been pressure to evolve a bodily appearance that is more efficient 
in displaying the body’s intentions to others. Or, in Merleau-Ponty’s idiom, there was 
pressure to evolve an organ of the “for-other” whose sensible, outward-facing aspect 
more transparently revealed its sensing, experiential aspect.

Let us consider some relevant features of the morphology and appearance of the 
human body in juxtaposition to those of other primates.12

3.2.1  Cooperative and expressive eyes

We may begin with a well-established and widely accepted example of how the 
human body’s appearance has evolved to facilitate cooperative sociality: the coop-
erative eye hypothesis (Kano, 2023; Kobayashi & Kohshima, 1997, 2001; Tomasello 
et al., 2007). The human eye exhibits unusually stark contrasts between surrounding 
skin, sclera, pupil, and iris. These features allow a human’s eye gaze direction to 
be tracked more easily than that of other primates, whose ocular morphology may 
even have evolved to camouflage gaze direction (Kano et al., 2022, consistent with 
Tomasello’s claim, discussed above, that nonhuman great ape sociality is primar-
ily competitive rather than cooperative). Humans can thus rely on eye movements 
to track others’ gaze direction and visual orientation, whereas other great apes rely 
primarily on head movements, a far less precise index of visual direction. Human 
infants learn to track gaze direction in the first year of life and use it as an important 
cue in socialization and language acquisition. In addition to exhibiting our perceptual 
orientation, human ocular morphology also allows us to express something about our 
affective and even cognitive states (Baron-Cohen et al., 2001; Jessen & Grossmann, 
2014). Emotional shedding of tears is humanly unique (Vingerhoets, 2013).

The cooperative eye hypothesis is widely accepted, though the specific formula-
tion of it is still debated (Kano, 2023) and the nature and extent of cooperative eyes 
among nonhuman animals remains something of an open question (e.g., Ueda et al., 
2014). But if the morphology of the human eye evolved under selective pressure to 
facilitate prosocial cooperation, is it not likely that other aspects of our bodily mor-
phology and appearance did as well? We communicate and affect one another, after 
all, with much more than our eyes.

12  Kee (2023, Forthcoming) discusses some of these examples in greater detail.
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3.2.2  Furless faces

Consider in this context another striking characteristic of the primate order. Many 
primate species have shed the fur on their faces (and in some cases their rumps). 
Curiously, there is a strong correlation between primate species that have furless 
faces and those that have evolved trichromatic colour vision. Changizi et al. (2006) 
argue that these traits have coevolved, illustrating the principle of the coevolution of 
the sensing and the sensible presented in the previous section. Colour vision allows 
primates to detect important social signals concerning the inner state or mood of 
a conspecific in their furless face or behind (e.g., anger or sexual receptivity). In 
humans, the blood rushes to the face when we blush, but this display would be wasted 
if we did not have colour vision to see it and visible facial skin to reveal it. This tight 
correlation further corroborates the claim that in social species, there is a tendency 
for the appearance of the body to evolve to serve a social-communicative function.

3.2.3  Visible action and gesture

Returning to Homo sapiens, Hewes (1983) observed a distinctive pigmentation pat-
tern in human skin and proposes a communicative function for this trait. The depig-
mentation of the palms of the hands is unusual among primates, and no other primate 
has depigmented finger- and toenails as an adult. As a result, the visibility of the 
hands and fingers, and their movements, is amplified in contrast to the surrounding 
body, against dark backgrounds, and in twilight or firelight conditions. The hand is 
naturally outfitted with highlighting of its most important kinematic landmarks. We 
are increasingly coming to understand just how much of human intention is visible 
in action itself. For example, subjects can determine whether someone has grasped 
an apple (proximate intention) with the goal (distal intention) of eating it, throwing 
it, or handing it to someone else, simply from observing subtle differences in the 
movements of the hand and arm in the initial grasping motion itself (Ansuini et al., 
2014). The hand is hominins’ most important practical and technical organ for fine 
motor skill and may at one time have been their most important communicative organ 
prior to language proper or if language proper was first manual signed language. The 
hand’s augmented visibility, then, may have facilitated hominin cultural transmis-
sion, deictic and pantomimic communication, and even sign language.

3.2.4  Cooperative skin

Taking the preceding observations as a sort of inductive basis suggests the follow-
ing extrapolation: If the need to facilitate cooperative sociality is a major driver of 
the evolution of the appearance of the hominin body; and if other primates have 
shed some of their fur to facilitate social communication; then perhaps hominins at 
some point shed most of their fur to facilitate sociality. Call this the cooperative skin 
hypothesis, by analogy with the cooperative eye hypothesis (Kee, Forthcoming). It 
proposes that furless skin is more expressive, more communicative, and makes it 
easier for others to see, touch, and affect the underlying sensing state and expressive 
intentions of the body.
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Indeed, even more than the eye, there is a direct link between the skin and our 
affective state. The skin is an organ both of exteroception and interoception (Cru-
cianelli & Ehrsson, 2022; Kirsch et al., 2018). As such, the visibility and tangibility 
of the skin gives us access to the other’s inner state. And it can be accessed not only 
for the epistemic value of knowing what state the other is in. Through social touch 
we can even directly affect and regulate one another’s affective state through the 
skin, allowing us to calm each other and providing a high-speed channel to emotional 
bonding. In the skin, the other’s sensing (their emotional state) is almost literally 
tangible. This would have been of tremendous social significance if, as Dunbar and 
colleagues claim, regulating the stresses of group living and maintaining social bonds 
were major pressures driving the evolution of the hominin lineage.13,14

The cooperative skin hypothesis is not mutually exclusive with alternative expla-
nations for hominin fur loss, such as thermoregulation hypotheses or the hypothesis 
that fur loss occurred as we increasingly used clothing, blankets, or fire for warmth.15 
Further, the cooperative skin hypothesis can be taken in stronger or weaker ver-
sions. The stronger version claims that furlessness evolved as a direct result of selec-
tive pressure for cooperation. The weaker version simply claims that, whatever the 
original pressures that led to the trait, furless skin was at some point exapted for 
cooperative purposes. One observation in support of a stronger claim is the rough 
correspondence in estimates for when hominins first lost their fur (Jablonski, 2021) 
and for when a bodily, mimetic form of communication came to the fore (Zlatev et 
al., 2020), both of which may have occurred in the range of 2 million years ago.

Summarizing and generalizing the above, esthesiology suggests a cooperative 
body hypothesis. There is a tendency for the sensible (i.e., visible, kinematic, touch-
able) aspect of the human body to evolve to better express and expose its sensing 
(i.e., seeing, kinaesthetic, affective) aspect. The sense organs and the human body as 
a whole are organs “of the for-other,” organs to be perceived, acted upon, and acted-
with by others.

13  Of course, nonhuman primates have their equivalent to social touch in the social grooming practices to 
which they dedicate considerable time, and which play an important social bonding function. While I am 
unaware of any research directly comparing the bonding efficacy of furless social touch and furry social 
grooming, a possible evolutionary mechanism has been proposed from grooming behavior “as a utilitarian 
action with affiliative meaning among monkeys, to the caress as a purely affective gesture associated with 
humans” (Grandi, 2016).
14  I have not specified which human social-tactile relationships are most affected by a possible augmenta-
tion or transformation of social touch through furlessness. While any and all prosocial relationships (e.g., 
sexual partner, family member, friend, etc.) may be relevant here, it would be especially interesting to con-
sider the parent- and alloparent-infant relationship through the lens of attachment theory. While Bowlby’s 
(1969) original presentation of attachment theory assumed the attachment system to be widely shared 
and similar across the primate taxon, more recent research indicates considerable interspecies variation. 
Though there is also considerable intercultural variation, the human variation on primate mother-infant 
attachment is distinctive among the great apes for the typically high degree of parent-infant separation 
in the first year of life, the reliance on alloparenting, and the combination of sensory (visual, tactile, and 
vocal) modalities (Hrdy & Burkart, 2020; Myowa & Butler, 2017).
15  Tuomisto et al. (2018) surveys current biologists’ and anthropologists’ views on proposed explanations 
of hairlessness. None of the options offered, however, overlaps to a significant degree with the cooperative 
skin hypothesis.
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I hope that these preliminary esthesiological investigations will convince read-
ers of the importance of the morphology and appearance of the hominin body in the 
evolutionary story of our lineage, and that this will motivate further esthesiological 
reflections and investigations. Esthesiology must consider all the senses and their 
organs. It also requires an account of whether and to what extent humans’ basic affec-
tivity and motivations may differ from those of nonhuman animals, whether in quan-
tity or quality (cf. Tomasello, 2019, p. 219 ff.; Kee, Forthcoming). For the visibility 
of the human body would be socially irrelevant without the appropriate motivations 
and desire for one subject to reach out to another with hand, eye, and mind.16 In a 
metaphor, if there is a circuit running between self and the other, the resistance of this 
circuit is decreased when our social-communicative bodies naturally facilitate expres-
sion and communication. But it is desire, motivation, and interest that determine the 
voltage of the circuit. The intense visual attraction that normal human infants exhibit 
for human faces, behaviour, and the sounds of language, and their basic prosocial 
motivations (e.g., Tomasello, 2008, p. 117 ff.), are all examples of this distinctive 
motivational orientation. The esthesiological body, as Merleau-Ponty put it, is also a 
desiring, libidinal body (2003, p. 210). Beyond this, Merleau-Ponty also envisioned 
esthesiology as providing a link from the study of the libidinal-esthesiological body 
to an understanding of the human as a symbolic and ultimately rational animal (e.g., 
p. 190 ff., 208, 211, 219, 226 ff.). Esthesiology has much more ground to cover than 
what I have offered in this brief sketch, and potentially a great deal more to contribute 
to our understanding of human origins.

4  Consequences for SCT and MET

4.1  Consequences for SCT

What follows for SCT when we introduce the social body into our understanding of 
hominin sociality? Again, I will begin by presuming complementarity and suggest 
what esthesiology may offer to SCT. Esthesiology’s rich account of embodied social-
ity could allow SCT to respond to critiques that its understanding of hominin social-
ity is too cognitivist (e.g., Barona, 2021; Barrett et al., 2021).

Consider the role of the emotions. Despite their heavy emphasis on ToM in hom-
inin sociality, Gamble et al. (2014, p. 158 ff.) recognize the need to let the emotions 
do much of the work of social bonding. Given the demands on emotional bonding 
created by increased group size as the hominin lineage developed, there would have 
been a need to “amplify the senses” and emotions to facilitate social bonding (p. 158, 
171). Gamble et al. speculate that this may have been achieved by music, laughter, 
and other means, and recognize the importance of material culture in this context 

16  There is in these observations the beginnings of a response to a challenge Overgaard (2019) posed to 
advocates of direct social perception and the expressive embodiment of mind. Overgaard argues that an 
embodiment thesis could be true or false independently of the direct social perception thesis. While this 
may be true from a strictly logical point of view, shifting the focus to a more empirical and evolutionary 
plane, it is easy to understand why direct social perception and expressive embodiment of mind go hand 
in hand and even coevolve together.
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(Dunbar et al., 2010; Gamble et al., 2011). However, returning to the circuit analogy 
introduced in the previous section, one can achieve amplification in various ways. 
One way is to turn up the signal, increasing the voltage operating across the circuit. In 
our analogy, this would amount to turning up the volume on the subjective side of the 
self-other circuit, for example, by increasing emotional intensity, desire, or the sen-
sitivity of the senses. Another way to increase the amplitude, however, is to reduce 
the resistance within the circuit itself. In our analogy, this would happen by making 
the objective side of the self-other circuit (i.e., the sensible, perceived body of the 
other) more receptive. This could be achieved by making the sensible body more 
open to being perceived and acted upon by the sensing body of the other. And this is 
precisely what esthesiology envisions: an eye that is a more transparent window onto 
the soul, a skin that is a more permeable membrane between self and other. Despite 
acknowledging the importance of emotions and materials in sociality, SCT neglects 
the expressive human body that binds emotions, materials, and sociality together.

A more socially efficient body thus might also help resolve the time budgeting 
crises facing prehistoric hominins on Dunbar’s models (2016). As group and brain 
sizes increased, prehistoric hominins required more time for all their major activities: 
social bonding, foraging and eating, and traveling. This left fossil hominins’ time 
budgets stretched to the max as group and brain sizes increased. Dunbar has proposed 
various biological developments and cultural innovations that would have helped 
deal with these demands. He sees laughter, singing, dancing, religion, feasting, and 
emotional storytelling as modes of “virtual touch” allowing us to touch many others 
at once (Dunbar, 2022). Introducing the social body suggests further ways to make up 
the deficits. As Dunbar himself notes, firelight effectively lengthens the social day by 
providing hominins more hours for socializing after the sun has gone down (Dunbar 
& Gowlett, 2014; cf. Hewes, 1983). But as we have seen, changes in the appear-
ance of the body achieve much the same end, and these features are perhaps most 
relevant in lowlight and firelight conditions. Similarly, the hairless body of humans, 
in which the sensing and sensible aspects of the body are in such close contact with 
one another, may be more efficient for social bonding and allow for different kinds of 
social bonding compared to the more guarded body of other primates. Before invok-
ing “virtual touch,” we may consider the ways in which the body evolved to render 
our real touch more affectively effective. Esthesiology helps us see how the evolution 
of bodily morphology may have helped hominins solve their time budgeting crises by 
enabling higher quality social time.

If the embodied account of sociality I am emphasizing can complement and inte-
grate with SCT, a great deal will depend on how the esthesiological level of empathy 
relates to any higher order, more intellectual modes of social cognition. Esthesiol-
ogy sees the sensible and sensing aspects of the body are intimately interrelated and 
suggests that the hominin body specifically has evolved to render its sensing aspects 
more sensible. It thus implies that a great deal more of the hominin mind is available 
to the perception and action of others, and that it is available in much greater resolu-
tion (e.g., gaze direction can be determined fairly precisely given typical human eye 
morphology), than SCT accounts typically recognize. Esthesiology reminds us, first 
of all, that we should be interested not only in whether an animal can achieve mul-
tiple levels of social intentionality and how many it can achieve, but also in just how 
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rich the resolution is on the primary level of esthesiological empathy. This degree of 
initial resolution plausibly influences an animal’s ability to cooperate successfully 
just as much as the number of higher levels it can achieve.

Furthermore, esthesiology suggests a new question concerning the higher levels 
of social intentionality that, to my knowledge, has not yet been asked. Given the 
exemplary availability of the hominin body to esthesiological empathy, we may ask 
whether in some cases multiple levels of intentionality can be achieved solely within 
perception and without recourse to ToM. Suppose, on a variation on the classic pre-
historic, prelinguistic hunting scenario, that three hominins are hunting large prey. 
They close in on the target from divergent angles and exchange glances. Could it 
be, on a purely esthesiological level and without recourse to ToM, that X sees that Y 
sees that Z wants X to attack? If so, several levels of social intentionality would be 
achieved without recourse to any inferential, propositional ToM.17

Let us assume, though, that at some point in the phylogenetic and normal ontoge-
netic development of human sociality, some higher modes of reasoning or imagining 
another’s mind come to complement basic empathy. Esthesiology must still provide 
an account of the relationship between the basic, esthesiological stage of empathy 
and such higher forms of social cognition. Here we must note a tendency towards 
a modular understanding of social cognition and the mind more generally typical 
of ToM accounts (Aston, 2019). Such an understanding of mind and brain does not 
fit well with the more embodied approach I have advocated. I am more inclined to 
appeal to a principle of “neural reuse” (Anderson, 2010; Anderson & Penner-Wilger, 
2013), which suggests viewing higher order social cognition as an evolutionary elab-
oration of sensorimotor foundations of basic social perception rather than being an 
entirely separate modular achievement (Barrett et al., 2021). Such a view highlights 
the connectivity of the brain rather than its modularity. It also foregrounds the hith-
erto largely neglected sensorimotor-social cerebellum (Barrett et al., 2021; cf. Sereno 
et al., 2020; Laricchiuta et al., 2022; Ferrari et al., 2022), rather than the cognitive-
social neocortex championed thus far by Dunbar and colleagues’ version of SCT.

With such considerations in mind, the presumed complementarity of esthesiology 
and SCT begins to appear rather more precarious. It may be that SCT is too firmly 
rooted in the cognitivist and modular view of the mind to easily be merged with a 
more embodied account without serious theoretical revision. In any case, the account 
of empathy provided here challenges at least the centrality of ToM in our account of 
sociality, and highlights that the various modes of others’ intentionality (e.g., percep-
tual, volitional, narrowly cognitive) may be grasped through different means than 
ToM typically assumes.

A related issue here is that SCTs have been accused of being anthropocentric and 
anthropomorphic, since they tend to make a distinctively human, typically language-
based mode of social cognition the measure of sociality and social intelligence in 
nonhuman animals and past hominins (Barrett, 2017). Though it has not been the 
purpose of the present contribution to pursue this issue, I would propose that esthe-
siology, with its focus on the sensorimotor and affective levels of sociality, and its 

17  Of course, such social perception would still be mediated by past experience, context, and background 
knowledge. But this need not entail that the sociality involved is indirect or inferential (Zahavi, 2011).
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sensitivity to variations in animal sensorimotor morphology, stands a good chance of 
providing a rich picture of the social lives of nonhuman animals that is less suscep-
tible to the errors of anthropocentrism and anthropomorphism. In the context of the 
primatological research discussed above, the sociality of great apes in the wild could 
be seen in a different light when viewed esthesiologically, revealing an intelligence 
between “mere behaviour” and ToM. The sociality involved in wild chimpanzees’ 
group hunting and territorial patrolling behaviours, for example, is still much debated 
and warrants re-examination through the lens of esthesiology.

I have focused my discussion in this section on Dunbar and colleagues’ version of 
SCT. To the extent that other versions, such as Tomasello’s, hold the same cognitivist 
biases, they will be subject to the same concerns and critiques. The emphasis on ToM 
is mitigated somewhat in Tomasello’s work, especially in recent years. He recognizes 
diverse ways in which an animal can understand another’s mind (Call & Tomasello, 
2008), and his emphasis on a face-to-face, prelinguistic level of sociality underlying 
language and culture in ontogeny and phylogeny opens the door for easier integration 
with the esthesiological approach. Nonetheless, Tomasello arguably still articulates 
that face-to-face sociality in somewhat too cognitivist terms for many advocates of 
embodied approaches. To my knowledge he has not himself explicitly stated how his 
view stands with respect to embodied understandings of cognition and sociality, and 
he has rejected less “cognitive” accounts of sociality in developmental psychology 
and primatology as “basically behaviourist.”18 Despite being the originator of the 
cooperative eye hypothesis (Tomasello et al., 2007), Tomasello offers little further 
insight into how specific features of primate and hominin morphology are implicated 
in distinctively primate and hominin modes of sociality.

4.2  Consequences for MET

What constructive or critical consequences would follow were MET to take esthe-
siology seriously? To begin, let us note one quite general and wholly constructive 
proposal for integrating esthesiology and MET. MET acknowledges that affectivity 
and the senses are more essential to the understanding of “human becoming” and 
“cognition” (including material engagement and sociality) than has commonly been 
recognized. Nonetheless, Malafouris notes that these aspects of human cognition “are 
not fully incorporated into mainstream cognitive archaeology, creating unnecessary 
splits and tensions in the study of cognition, affect, and material culture” (2023). In 
addition to its prospects for integrating the social and material through the notion 
of the sociomaterial body, esthesiology’s focus on the senses and affectivity in their 
relationship with the rest of the hominin mind and behavior can help fill this blind 
spot in contemporary cognitive archaeology.

The complementary resource is, I believe, very much a desideratum for MET. 
With its attempt to correct the anthropocentric bias in our thinking about humanity, 

18  Tomasello, 2019, p. 334. As discussed above, the “unexamined distinction between mind and behavior” 
is one of the hallmarks of ToMism (Leudar & Costall, 2009, p. 4). Those who have followed phenom-
enology’s contributions to recent social cognition debates will hear in this an echo of the allegation of 
behaviourism, in my opinion quite inaccurate, raised against the phenomenological account of empathy. 
See Jacob (2011), and for reply, Zahavi (2011).
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MET has urged us to shift our attention to extended material culture, understood not 
as opposed to the human mind but rather as coconstitutive of it. In doing so, however, 
MET largely ignores the most important material extension of human culture, cogni-
tion, and experience, namely, the sociomaterial extension of cognition mediated by 
the appearance of other human beings. The esthesiological understanding of human 
bodily sociomateriality I have outlined above thus serves to complement and cor-
rect MET’s materialistic bias by providing an approach to sociality compatible with 
MET’s emphasis on embodiment and materiality. If MET truly seeks to acknowledge 
that “cognition is […] constrained by the specific kind of body we possess” (Mala-
fouris, 2013, p. 73), then it should not neglect the social morphology and appearance 
of that body.

Of course, one might reply on MET’s behalf that it is perfectly legitimate to have a 
research focus on material culture, and to leave it to others to provide the complemen-
tary account of sociality. I suspect, however, that there are shortcomings of MET on 
its own terms that will only be filled once MET develops an account sociality consis-
tent with its theoretical framework. For example, MET follows Bergson in viewing 
Homo sapiens as Homo faber, a being that creates tools and recreates itself through its 
tools. “No human is ever complete; all humans are prosthetic sites of self-transforma-
tion,” Malafouris (2015, p. 358) writes, naming this capacity for self-transformation 
metaplasticity. But MET provides no account of how and why such metaplasticity 
emerged uniquely or to an exceptional degree in the hominin lineage. While certain 
characteristics of the human brain and body surely have a role to play in this story, I 
would propose that any complete account of our ability to reinvent ourselves through 
material artifacts is grounded upon or at least augmented exponentially by our social 
abilities to imitate others and to see the world and material things through others’ 
eyes. It is only through the plurality of perspectives upon things and, indeed, upon 
selves, that things and selves cease to be brute, fixed realities and become truly open 
loci of (meta)plasticity and possibility for endless reinvention. This is a view upon 
which SCT (especially Tomasello’s version) and Merleau-Ponty show striking con-
vergence (Kee, 2020), and about which MET has astonishingly little to say. MET’s 
efforts to overcome anthropocentrism have decentered the Anthropos rather too much 
towards material culture. Esthesiology, by contrast, recognizes that the individual 
human is eccentric to itself in its distribution across its sociomaterial extension, and 
that the social and material aspects here are inextricably interwoven. It thus marks 
out an anthropo(ec)centrism in the middle ground between the genuinely problematic 
anthropocentrism of SCT and the somewhat disingenuous anti-anthropocentrism of 
MET.

As with SCT, however, there may be theoretical obstacles standing in the way 
of integrating esthesiology and MET. Like MET, esthesiology understands mind as 
intimately interwoven with material. The sensing, conscious, “minded” aspect of the 
body and self are entangled with their sensible, “material” aspect, which is itself in 
some respects common to the human body, its tools, and its environment. Thus far, I 
have remained vague on the ontological details of this position, as I have attempted to 
see how far we can come in reconciling MET, SCT, and esthesiology. A great deal of 
productive work can occur in the human and cognitive sciences without being fully 
lucid and explicit about one’s ontological commitments. A moment arrives, however, 
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when one starts to wonder what MET means by terms like “material” and “mind,” 
apart from the obvious polemic and negative critiques of the conventional represen-
tationalist understandings. In drawing from contemporary 4e cognitive science, MET 
relies heavily on Clark’s extended mind and Hutto and Myin’s radical version of 
enactivism, rather than turning to the more phenomenologically influenced strands of 
4e research. It is by no means clear that MET’s “mind” and “matter” are seamlessly 
compatible with the “sensing” and the “sensible” of Merleau-Ponty’s late works.

In his final years, Merleau-Ponty viewed the dual-aspect, sensing-sensible body 
as flesh and regarded its exploration as a possible pathway to a new ontology.19 Such 
an approach provides a way of seeing the human body as open to and intermingled 
with its environment and material culture. It is an image of a body that is “caught up 
in things,” a body for which things are “incrusted in its flesh” and constitute “part 
of its full definition.” “The world is made of the very stuff of the body” (2007, p. 
354). This is a self that is open to the very materials it fashions and subject to being 
reworked by them. Think, in this context, of the relationship between the exposed 
flesh of the naked ape and the clothing and other adornments with which it reinvents 
itself as though with a second skin. Esthesiology allows us to grasp the deep poly-
semy and analogy of being in the Greek organon: our mental-material sense organs 
are of the same stuff as our tool organs. More so than his early writings on phenom-
enology and embodiment, to which MET pays homage (e.g., Malafouris, 2013, p. 
4 ff.), Merleau-Ponty’s late, more ontological writings ooze with materiality (or, bet-
ter, elementality).20 Not only self and thing, as in MET, but self, thing, and other are 
all intimately intertangled in the flesh of the world for the late Merleau-Ponty. These 
works thus may provide theoretical resources for integrating the social into MET’s 
understanding of extended cognition.

At the same time, this more material focus in Merleau-Ponty’s late thought does 
not constitute (at least on my reading) an abandonment of phenomenology and the 
properly experiential, first-personal dimension of experience. Van Mazijk (2022) has 
questioned MET and other extended cognition approaches from a phenomenological 
perspective, arguing that they are objectivist and reduce mind to matter. They thus 
forfeit the decidedly first-personal, experiential character of the mind, whose study 
constitutes the proper contribution of phenomenology to the embodied understand-

19  As noted above, my presentation of Merleau-Ponty’s notion of a sensing-sensible body has not aspired to 
the same philosophical and, indeed, ontological richness that Merleau-Ponty himself was moving towards 
in his last writings. I have focused on the characteristics of the notion most relevant to esthesiology as 
I have reconstructed it here. On the various senses of the term “flesh” in Merleau-Ponty’s late writings, 
see Hass (2008, p. 201 ff.). For a critique of the late Merleau-Ponty’s work as leading to an ontological 
impasse, see Barbaras (2019); for reply, see Halák (2021).
20  While I have emphasized the social dimension of the flesh and empathy, there is textual basis to support 
an interpretation of Merleau-Ponty’s late thought, including in “Nature and Logos,” as seeing empathy as 
much with things as with animals and people. Under the rubric of “The libidinal body and intercorpore-
ity,” Merleau-Ponty writes, “This = Einfühlung [empathy]. Body-things, penetration, at a distance, of the 
sensible things by my body. Things as what are missing from my body in order to close its circuit” (2003, 
p. 218; cf. p. 312 (note 1 to the Seventh Sketch), 209, 210; 1968, p. 180 f.). If this is Merleau-Ponty’s con-
sidered view, then he would depart from the standard view of phenomenologists, from Stein and Husserl 
down to Zahavi, that empathy is a sui generis, other-oriented mode of intentionality.
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ing of the mind.21 The Merleau-Pontian approach I have taken in this paper could 
provide a possible reply and new theoretical resource for MET that allows it to take 
the embodiment and materiality of mind in earnest without forfeiting consciousness 
and the insights of phenomenology. Merleau-Ponty did not shy away from the radical 
challenge to conventional ontology that thinking the extension and materiality of the 
sensing-sensible mind-body demands. Sooner or later, MET must rise to the same 
challenge.

5  Conclusion

I have argued that Merleau-Ponty’s account of the sociomateriality of the body as 
outlined in his esthesiology has the promise to fill the gap between SCT and MET 
by correcting the former’s intellectualist tendencies and the latter’s materialist ten-
dencies. But this is only one example of productive work it might do. If further 
developed and adopted more broadly, this understanding of the morphology and 
appearance of the human body could help bridge between various of the other deter-
minations of the human being with which we are familiar: the human as a distinc-
tively cultural, technological, social, symbolic, and rational animal, on the one hand; 
and the human as bearing distinctive anatomical traits, such as a disproportionately 
large brain, bipedalism, and a fully opposable thumb, on the other. Between the hard 
stuff, the bones and stones of conventional archaeology and paleoanthropology, and 
the invisible, unfossilised stuff of human cognition, language, and meaning, there 
is the soft stuff of the manifest sensing flesh of eyes, skin, and hair, the hinge and 
interface of the visible and the invisible. Palaeoanthropology and archaeology, the 
study of past hominins, have tended to focus on stones, bones, and, to the extent 
that they can, brains, especially the cortical brain that can be modelled by endocast. 
Paleoanthropology, that is, has been paleo-osteo-lithico-coritico-anthropology. This 
is natural, given the evidential constraints of the discipline, and admittedly innova-
tions in methods such as isotope analysis and Dunbar’s time budget modelling allow 
researchers to considerably advance from the modest “what you see is what there 
was” of past research. But esthesiology urges us to go further still and consider the 
sensing-sensible flesh between the stones, bones, and brains of prehistoric hominins. 
It urges us to attempt a paleo-sarkic anthropology. Even if flesh does not preserve 
in the fossil record, it might introduce a considerable transformation in our overall 
picture of prehistoric hominins’ sociality if we were to treat the flesh as a significant 
known unknown. Until it achieves greater prominence in our accounts, neither our 
evolutionary anthropological understanding of human origins nor our philosophical 
anthropological understanding of the human way of being and place in the cosmos 
will be complete.

Acknowledgements  I would like to thank Corijn van Mazijk and two anonymous reviewers for Phenom-
enology and Cognitive Sciences for comments on earlier versions of this paper. Support for this research 

21  Kee (2018) critiques Radically Enactive Cognition (e.g., Hutto & Myin, 2013, 2017), one of MET’s 
preferred sources on embodied cognition, along much the same lines as van Mazijk’s critique of MET and 
extended mind theories.

1 3



Between social cognition and material engagement: the cooperative…

was provided by a visiting researcher fellowship from Tilburg University Department of Philosophy, a 
Direct Grant from the Faculty of Arts of Chinese University of Hong Kong, and an Early Career Scheme 
grant from the University Grants Committee of Hong Kong SAR (CUHK 24609822).

Declarations

• No research requiring ethical approval or informed consent was conducted.
• No research involving humans or animals was conducted.
• There are no additional data or materials associated with this manuscript.
• Funding information has been provided under “Manuscript Data” in EM during manuscript submission.
• The author has no conflict of interest.
• The author listed above is the sole and corresponding author.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative 
Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use 
is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/
licenses/by/4.0/.

Works cited

Anderson, M. L. (2010). Neural reuse: A fundamental organizational principle of the brain. The Behav-
ioral and Brain Sciences, 33(4), 245–266. https://doi.org/10.1017/S0140525X10000853. discussion 
266–313.

Anderson, M. L., & Penner-Wilger, M. (2013). Neural reuse in the evolution and development of the brain: 
Evidence for developmental homology? Developmental Psychobiology, 55(1), 42–51. https://doi.
org/10.1002/dev.21055.

Ansuini, C., Cavallo, A., Bertone, C., & Becchio, C. (2014). The visible face of intention: Why kinematics 
matters. Frontiers in Psychology. https://doi.org/10.3389/fpsyg.2014.00815. 5https://www.frontier-
sin.org/articles/.

Aston, A. (2019). Metaplasticity and the boundaries of social cognition: Exploring scalar transformations 
in social interaction and intersubjectivity. Phenomenology and the Cognitive Sciences, 18(1), 65–89. 
https://doi.org/10.1007/s11097-018-9601-z.

Barbaras, R. (2019). The three senses of Flesh: Concerning an Impasse in Merleau-Ponty’s Ontology. In 
E. Alloa, F. Chouraqui, & R. Kaushik (Eds.), Merleau-Ponty and Contemporary Philosophy (pp. 
17–34). SUNY.

Baron-Cohen, S., Wheelwright, S., Hill, J., Raste, Y., & Plumb, I. (2001). The reading the mind in the 
eyes test revised version: A study with normal adults, and adults with Asperger syndrome or high-
functioning autism. Journal of Child Psychology and Psychiatry, 42(2), 241–251. https://doi.
org/10.1111/1469-7610.00715.

Barona, A. M. (2021). The archaeology of the social brain revisited: Rethinking mind and material cul-
ture from a material engagement perspective. Adaptive Behavior, 29(2), 137–152. https://doi.
org/10.1177/1059712320941945.

Barrett, L. (2017). The (R)evolution of Primate Cognition: Does the Social Intelligence Hypothesis Lead 
us around in anthropocentric circles. In J. Kiverstein (Ed.), The Routledge Handbook of the Social 
Mind (pp. 19–34). Routledge.

Barrett, L., Henzi, S. P., & Barton, R. A. (2021). Experts in action: Why we need an embodied social 
brain hypothesis. Philosophical Transactions of the Royal Society B: Biological Sciences, 377(1844), 
20200533. https://doi.org/10.1098/rstb.2020.0533.

Bowlby, J. (1969). Attachment and Loss (Vol. 1). Pimlico.

1 3

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1017/S0140525X10000853
https://doi.org/10.1002/dev.21055
https://doi.org/10.1002/dev.21055
https://doi.org/10.3389/fpsyg.2014.00815
https://www.frontiersin.org/articles/
https://www.frontiersin.org/articles/
https://doi.org/10.1007/s11097-018-9601-z
https://doi.org/10.1111/1469-7610.00715
https://doi.org/10.1111/1469-7610.00715
https://doi.org/10.1177/1059712320941945
https://doi.org/10.1177/1059712320941945
https://doi.org/10.1098/rstb.2020.0533


H. Kee

Call, J., & Tomasello, M. (2008). Does the chimpanzee have a theory of mind? 30 years later. Trends in 
Cognitive Sciences, 12(5), 187–192. https://doi.org/10.1016/j.tics.2008.02.010.

Campbell, R. M., Vinas, G., Henneberg, M., & Diogo, R. (2021). Visual depictions of our evolutionary 
past: A broad case study concerning the need for quantitative methods of soft tissue Reconstruc-
tion and Art-Science Collaborations. Frontiers in Ecology and Evolution, 9. https://doi.org/10.3389/
fevo.2021.639048. https://www.frontiersin.org/articles/.

Changizi, M. A., Zhang, Q., & Shimojo, S. (2006). Bare skin, blood and the evolution of primate colour 
vision. Biology Letters, 2(2), 217–221. https://doi.org/10.1098/rsbl.2006.0440.

Coward, F. (2016). Scaling up: Material culture as scaffold for the social brain. Quaternary International, 
405, 78–90. https://doi.org/10.1016/j.quaint.2015.09.064.

Coward, F. Technological Intelligence or Social Wisdom? Promiscuous Sociality, Things, and Networks in 
Human Evolution. In A. FuentesC. Deana-DrummondEvolution of wisdom: Major and minor keys 
(pp. 41–56). Center for Theology, Science, and, & Flourishing, H. (2018). https://pressbooks.pub/
ctshf/chapter/technological-intelligence/.

Coward, F., & Gamble, C. (2008a). Big brains, small worlds: Material culture and the evolution of the 
mind. Philosophical Transactions of the Royal Society B: Biological Sciences, 363(1499), 1969–
1979. https://doi.org/10.1098/rstb.2008.0004.

Coward, F., & Gamble, C. (2008b). Big brains, small worlds: Material Culture and the evolution of the 
mind. Philosophical Transactions: Biological Sciences, 363(1499), 1969–1979.

Crucianelli, L., & Ehrsson, H. H. (2022). The role of the skin in Interoception: A neglected organ? Per-
spectives on Psychological Science. https://doi.org/10.1177/17456916221094509.

DeCasien, A. R., Barton, R. A., & Higham, J. P. (2022). Understanding the human brain: Insights from 
comparative biology. Trends in Cognitive Sciences, 26(5), 432–445. https://doi.org/10.1016/j.
tics.2022.02.003.

Diogo, R., Adesomo, A., Farmer, K. S., Kim, R. J., & Jackson, F. (2023). Not just in the past: Racist and 
sexist biases still permeate biology, anthropology, medicine, and education. Evolutionary Anthropol-
ogy: Issues News and Reviews, 32(2), 67–82. https://doi.org/10.1002/evan.21978.

Dunbar, R. I. M. (2009). Why only humans have language. In R. Botha & C. Knight (Eds.), The 
Prehistory of Language (p. 0). Oxford University Press. https://doi.org/10.1093/acprof:
oso/9780199545872.003.0002.

Dunbar, R. I. M. (2014). Mind the Gap: Or Why Humans Aren’t Just Great Apes. In R. I. M. Dunbar, C. 
Gamble, & J. A. J. Gowlett (Eds.), Lucy to Language: The Benchmark Papers (p. 0). Oxford Univer-
sity Press. https://doi.org/10.1093/acprof:osobl/9780199652594.003.0001.

Dunbar, R. I. M. (2016). Human evolution: Our brains and behavior. Oxford University Press.
Dunbar, R. I. M. (2022). Virtual touch and the human social world. Current Opinion in Behavioral Sci-

ences, 43, 14–19. https://doi.org/10.1016/j.cobeha.2021.06.009.
Dunbar, R. I. M., Gamble, C., & Gowlett, J. A. J. (Eds.). (2014). Lucy to Language: The Benchmark 

Papers (1st edition). Oxford University Press.
Dunbar, R. I. M., & Gowlett, J. A. J. (2014). Fireside Chat: The Impact of Fire on Hominin Socioecology. In 

R. I. M. Dunbar, C. Gamble, & J. A. J. Gowlett (Eds.), Lucy to Language: The Benchmark Papers (pp. 
277–296). Oxford University Press. https://doi.org/10.1093/acprof:osobl/9780199652594.003.0012.

Dunbar, R. I. M., & Shultz, S. (2023). Four errors and a fallacy: Pitfalls for the unwary in comparative 
brain analyses. Biological Reviews, 98(4), 1278–1309. https://doi.org/10.1111/brv.12953.

Dunbar, R. I. M., Gamble, C., & Gowlett, J. A. J. (2010). Social Brain, distributed mind. British Academy.
Ferrari, C., Ciricugno, A., & Cattaneo, Z. (2022). Cerebellar Contribution to Emotional Body Language 

Perception. In M. Adamaszek, M. Manto, & D. J. L. G. Schutter (Eds.), The Emotional Cerebellum 
(pp. 141–153). Springer International Publishing. https://doi.org/10.1007/978-3-030-99550-8_10.

Fóti, V. M. (2013). Tracing expression in Merleau-Ponty: Aesthetics, Philosophy of Biology, and Ontol-
ogy. Northwestern University.

Gallagher, S. (2005). How the body shapes the mind. Oxford University Press.
Gallagher, S. (2017a). Empathy and theories of direct perception. In H. Maibom (Ed.), The Routledge 

Handbook of Philosophy of Empathy (pp. 158–168). Routledge.
Gallagher, S. (2017b). Enactivist interventions: Rethinking the mind. Oxford University Press.
Gallagher, S., & Ransom, T. G. (2016). Artifacting minds: Material Engagement Theory and Joint Action. 

In G. Etzelmüller, & C. Tewes (Eds.), Embodiment in evolution and culture (pp. 337–352). Mohr 
Siebeck GmbH and Co. KG. https://www.jstor.org/stable/j.ctt2250vc6.23.

Gamble, C., Gowlett, J., & Dunbar, R. I. M. (2011). The Social Brain and the shape of the Palaeolithic. 
Cambridge Archaeological Journal, 21(1), 115–136. https://doi.org/10.1017/S0959774311000072.

1 3

https://doi.org/10.1016/j.tics.2008.02.010
https://doi.org/10.3389/fevo.2021.639048
https://doi.org/10.3389/fevo.2021.639048
https://www.frontiersin.org/articles/
https://doi.org/10.1098/rsbl.2006.0440
https://doi.org/10.1016/j.quaint.2015.09.064
https://pressbooks.pub/ctshf/chapter/technological-intelligence/
https://pressbooks.pub/ctshf/chapter/technological-intelligence/
https://doi.org/10.1098/rstb.2008.0004
https://doi.org/10.1177/17456916221094509
https://doi.org/10.1016/j.tics.2022.02.003
https://doi.org/10.1016/j.tics.2022.02.003
https://doi.org/10.1002/evan.21978
https://doi.org/10.1093/acprof:oso/9780199545872.003.0002
https://doi.org/10.1093/acprof:oso/9780199545872.003.0002
https://doi.org/10.1093/acprof:osobl/9780199652594.003.0001
https://doi.org/10.1016/j.cobeha.2021.06.009
https://doi.org/10.1093/acprof:osobl/9780199652594.003.0012
https://doi.org/10.1111/brv.12953
https://doi.org/10.1007/978-3-030-99550-8_10
https://www.jstor.org/stable/j.ctt2250vc6.23
https://doi.org/10.1017/S0959774311000072


Between social cognition and material engagement: the cooperative…

Gamble, C., Gowlett, J., & Dunbar, R. I. M. (2014). Thinking Big: How the evolution of Social Life shaped 
the human mind. Thames & Hudson.

Grandi, L. C. (2016). From sweeping to the Caress: Similarities and discrepancies between Human and 
Non-human Primates’ Pleasant Touch. Frontiers in Psychology, 7, 1371. https://doi.org/10.3389/
fpsyg.2016.01371.

Halák, J. (2021). Revisiting Husserl’s Concept of Leib using Merleau-Ponty’s Ontology. The Southern 
Journal of Philosophy, 59(3), 309–341. https://doi.org/10.1111/sjp.12416.

Hass, L. (2008). Merleau-Ponty’s philosophy. Indiana University Press.
Herrmann, E., & Tomasello, M. (2012). Human Cultural Cognition. In J. C. Mitani, J. Call, P. M. Kappeler, 

R. A. Palombit, & J. B. Silk (Eds.), The evolution of Primate societies (pp. 701–714). University of 
Chicago Press.

Herrmann, E., Call, J., Hernàndez-Lloreda, M. V., Hare, B., & Tomasello, M. (2007). Humans have evolved 
Specialized skills of Social Cognition: The Cultural Intelligence Hypothesis. Science, 317(5843), 
1360–1366. https://doi.org/10.1126/science.1146282.

Hewes, G. (1983). The communicative function of palmar pigmentation in man. Journal of Human Evolu-
tion, 12(3), 297–303. https://doi.org/10.1016/S0047-2484(83)80151-1.

Hrdy, S. B., & Burkart, J. M. (2020). The emergence of emotionally modern humans: Implications for 
language and learning. Philosophical Transactions of the Royal Society B: Biological Sciences, 
375(1803), 20190499. https://doi.org/10.1098/rstb.2019.0499.

Husserl, E., Rojcewicz, R., & Schuwer, A. (1989). Trans.). Springer.
Hutto, D. D., & Myin, E. (2013). Radicalizing Enactivism: Basic minds without Content. The MIT.
Hutto, D. D., & Myin, E. (2017). Evolving Enactivism: Basic minds Meet Content. The MIT.
I Sereno, M., Diedrichsen, I., Tachrount, M., Testa-Silva, G., d’Arceuil, H., & De Zeeuw, C. (2020). The 

human cerebellum has almost 80% of the surface area of the neocortex. Proceedings of the National 
Academy of Sciences, 117(32), 19538–19543. https://doi.org/10.1073/pnas.2002896117.

Jablonski, N. G. (2021). The evolution of human skin pigmentation involved the interactions of genetic, 
environmental, and cultural variables. Pigment Cell & Melanoma Research, 34(4), 707–729. https://
doi.org/10.1111/pcmr.12976.

Jacob, P. (2011). The Direct-Perception Model of Empathy: A critique. Review of Philosophy and Psychol-
ogy, 2(3), 519–540. https://doi.org/10.1007/s13164-011-0065-0.

Jardine, J. (2022). Empathy, Embodiment, and the person: Husserlian investigations of Social Experience 
and the self. Springer.

Jardine, J., & Szanto, T. (2017). Empathy in the Phenomenological tradition. In H. Maibom (Ed.), The 
Routledge Handbook of the philosophy of Empathy (pp. 86–98). Routledge.

Jessen, S. (2014). T. Grossmann (Ed.), Unconscious discrimination of social cues from eye whites in 
infants. Proceedings of the National Academy of Sciences 111 45 16208–16213 https://doi.
org/10.1073/pnas.1411333111.

Johnson-Ulrich, L. (2018). The Social Intelligence Hypothesis. In T. K. Shackelford & V. A. Weekes-
Shackelford (Eds.), Encyclopedia of Evolutionary Psychological Science (pp. 1–7). Springer Inter-
national Publishing. https://doi.org/10.1007/978-3-319-16999-6_3100-1.

Kano, F. (2023). Evolution of the uniformly white sclera in humans: Critical updates. Trends in Cognitive 
Sciences, 27(1), 10–12. https://doi.org/10.1016/j.tics.2022.09.011.

Kano, F., Furuichi, T., Hashimoto, C., Krupenye, C., Leinwand, J. G., Hopper, L. M., Martin, C. F., Otsuka, 
R., & Tajima, T. (2022). What is unique about the human eye? Comparative image analysis on the 
external eye morphology of human and nonhuman great apes. Evolution and Human Behavior, 43(3), 
169–180. https://doi.org/10.1016/j.evolhumbehav.2021.12.004.

Kee, H. (2018). Phenomenology and naturalism in autopoietic and radical enactivism: Exploring sense-
making and continuity from the top down. Synthese, 198(9), 2323–2343. https://doi.org/10.1007/
s11229-018-1851-3.

Kee, H. (2019). Phenomenological reduction in Merleau-Ponty’s the structure of Behavior: An alterna-
tive approach to the naturalization of phenomenology. European Journal of Philosophy, 28, 15–32. 
https://doi.org/10.1111/ejop.12452.

Kee, H. (2020). The surplus of signification: Merleau-Ponty and enactivism on the continuity of life, mind, 
and culture. Journal of French and Francophone Philosophy, 28(1), 27–52. https://doi.org/10.5195/
jffp.2020.919.

Kee, H. (2023). Evolution and esthesiology: Seeing the Eye through Merleau-Ponty’s Nature and logos 
lectures. HUMANA MENTE Journal of Philosophical Studies, 16(43), 297–322.

1 3

https://doi.org/10.3389/fpsyg.2016.01371
https://doi.org/10.3389/fpsyg.2016.01371
https://doi.org/10.1111/sjp.12416
https://doi.org/10.1126/science.1146282
https://doi.org/10.1016/S0047-2484(83)80151-1
https://doi.org/10.1098/rstb.2019.0499
https://doi.org/10.1073/pnas.2002896117
https://doi.org/10.1111/pcmr.12976
https://doi.org/10.1111/pcmr.12976
https://doi.org/10.1007/s13164-011-0065-0
https://doi.org/10.1073/pnas.1411333111
https://doi.org/10.1073/pnas.1411333111
https://doi.org/10.1007/978-3-319-16999-6_3100-1
https://doi.org/10.1016/j.tics.2022.09.011
https://doi.org/10.1016/j.evolhumbehav.2021.12.004
https://doi.org/10.1007/s11229-018-1851-3
https://doi.org/10.1007/s11229-018-1851-3
https://doi.org/10.1111/ejop.12452
https://doi.org/10.5195/jffp.2020.919
https://doi.org/10.5195/jffp.2020.919


H. Kee

Kee, H. (Forthcoming). ‘Humanity is another corporeity’: The Evolution of Human Bodily Appearance 
and Sociality. Synthese. 10.1007/s11229-024-04581-4

Kirsch, L. P., Krahé, C., Blom, N., Crucianelli, L., Moro, V., Jenkinson, P. M., & Fotopoulou, A. (2018). Read-
ing the mind in the touch: Neurophysiological specificity in the communication of emotions by touch. 
Neuropsychologia, 116(Pt A), 136–149. https://doi.org/10.1016/j.neuropsychologia.2017.05.024.

Kobayashi, H., & Kohshima, S. (1997). Unique morphology of the human eye. Nature, 387(6635). https://
doi.org/10.1038/42842. Article 6635.

Kobayashi, H., & Kohshima, S. (2001). Unique morphology of the human eye and its adaptive meaning: 
Comparative studies on external morphology of the primate eye. Journal of Human Evolution, 40(5), 
419–435. https://doi.org/10.1006/jhev.2001.0468.

Krueger, J. (2018). Direct Social Perception. In A. Newen, L. De Bruin, & S. Gallagher (Eds.), The 
Oxford Handbook of 4E Cognition (p. 0). Oxford University Press. https://doi.org/10.1093/oxfor
dhb/9780198735410.013.15.

Landes, D. (2013). Merleau-Ponty and the Paradoxes of Expression. Bloomsbury.
Laricchiuta, D., Picerni, E., Cutuli, D., & Petrosini, L. (2022). Cerebellum, Embodied Emotions, and Psycho-

logical Traits. In M. Adamaszek, M. Manto, & D. J. L. G. Schutter (Eds.), The Emotional Cerebellum 
(pp. 255–269). Springer International Publishing. https://doi.org/10.1007/978-3-030-99550-8_16.

Leudar, I., & Costall, A. (Eds.). (2009). Against theory of Mind. Palgrave Macmillan.
Maibom, H. (2020). Empathy. Routledge.
Malafouris, L. (2013). How things shape the mind: A theory of Material Engagement. The MIT.
Malafouris, L. (2015). Metaplasticity and the Primacy of Material Engagement. Time and Mind, 8(4), 

351–371. https://doi.org/10.1080/1751696X.2015.1111564.
Malafouris, L. (2016). Material Engagement and the embodied mind. In T. Wynn, & F. L. Coolidge (Eds.), 

Cognitive models in Palaeolithic Archaeology (pp. 69–87). Oxford University Press. https://doi.
org/10.1093/acprof:oso/9780190204112.003.0004.

Malafouris, L. (2023). What is cognitive Archaeology? The Material Engagement Approach. In T. Wynn, 
K. A. Overmann, & F. L. Coolidge (Eds.), The Oxford Handbook of Cognitive Archaeology. Oxford 
University Press. https://doi.org/10.1093/oxfordhb/9780192895950.013.54.

Malafouris, L., & Koukouti, M. D. (2017). More than a Body: A Material Engagement Approach. In C. 
Meyer, J. Streeck, & J. S. Jordan (Eds.), Intercorporeality: Emerging Socialities in Interaction (p. 0). 
Oxford University Press. https://doi.org/10.1093/acprof:oso/9780190210465.003.0011.

Merleau-Ponty, M. (1964). The philosopher and his Shadow. In R. McCleary (Trans.) (Ed.), Signs (pp. 
159–181). Northwestern University.

Merleau-Ponty, M. (2007). Eye and Mind. In L. Lawlor, & T. Toadvine (Eds.), The Merleau-Ponty Reader 
(pp. 351–378). Northwestern University.

Merleau-Ponty, M. (2012). Phenomenology of Perception (D. Landes, Trans). Routledge.
Merleau-Ponty, M. (1968). The Visible and the Invisible (A. Lingis, Trans.). Northwestern University 

Press.
Merleau-Ponty, M., & Vallier, R. (2003). Trans.). Northwestern University.
Mithen, S. (2010). Excavating the prehistoric mind: The brain as a Cultural Artefact and Material Culture 

as Biological Extension. In R. I. M. Dunbar, C. Gamble, & J. A. J. Gowlett (Eds.), Social Brain, 
distributed mind (pp. 481–503). British Academy.

Moll, H., Pueschel, E., Ni, Q., & Little, A. (2021). Sharing experiences in Infancy: From primary 
intersubjectivity to Shared Intentionality. Frontiers in Psychology, 12. https://doi.org/10.3389/
fpsyg.2021.667679.

Myowa, M., & Butler, D. L. (2017). The Evolution of Primate Attachment: Beyond Bowlby’s Rhe-
sus Macaques. In H. Keller & K. A. Bard (Eds.), The Cultural Nature of Attachment: Con-
textualizing Relationships and Development (p. 0). The MIT Press. https://doi.org/10.7551/
mitpress/9780262036900.003.0003.

Overgaard, S. (2019). Embodiment and Social Perception. In A. Avramides & M. Parrott (Eds.), Knowing 
Other Minds (p. 0). Oxford University Press. https://doi.org/10.1093/oso/9780198794400.003.0007.

Portmann, A. (1967). Animal forms and patterns: A study of the appearance of animals. Schocken Books.
Roth, G., & Dicke, U. (2012). Evolution of the brain and intelligence in primates. Progress in Brain 

Research, 195, 413–430. https://doi.org/10.1016/B978-0-444-53860-4.00020-9.
Shui, W., Wu, X., & Zhou, M. (2023). A computerized facial approximation method for Homo sapiens 

based on facial soft tissue thickness depths and geometric morphometrics. Journal of Anatomy. 
https://doi.org/10.1111/joa.13920.

1 3

https://doi.org/10.1016/j.neuropsychologia.2017.05.024
https://doi.org/10.1038/42842
https://doi.org/10.1038/42842
https://doi.org/10.1006/jhev.2001.0468
https://doi.org/10.1093/oxfordhb/9780198735410.013.15
https://doi.org/10.1093/oxfordhb/9780198735410.013.15
https://doi.org/10.1007/978-3-030-99550-8_16
https://doi.org/10.1080/1751696X.2015.1111564
https://doi.org/10.1093/acprof:oso/9780190204112.003.0004
https://doi.org/10.1093/acprof:oso/9780190204112.003.0004
https://doi.org/10.1093/oxfordhb/9780192895950.013.54
https://doi.org/10.1093/acprof:oso/9780190210465.003.0011
https://doi.org/10.3389/fpsyg.2021.667679
https://doi.org/10.3389/fpsyg.2021.667679
https://doi.org/10.7551/mitpress/9780262036900.003.0003
https://doi.org/10.7551/mitpress/9780262036900.003.0003
https://doi.org/10.1093/oso/9780198794400.003.0007
https://doi.org/10.1016/B978-0-444-53860-4.00020-9
https://doi.org/10.1111/joa.13920


Between social cognition and material engagement: the cooperative…

Shultz, S., & Dunbar, R. I. M. (2022). Socioecological complexity in primate groups and its cognitive 
correlates. Philosophical Transactions of the Royal Society B: Biological Sciences, 377(1860), 
20210296. https://doi.org/10.1098/rstb.2021.0296.

Tomasello, M. (2008). Origins of Human Communication. MIT Press.
Tomasello, M. (2014). A natural history of human thinking. Harvard University Press.
Tomasello, M. (2019). Becoming human: A theory of Ontogeny. Harvard University Press.
Tomasello, M., Carpenter, M., Call, J., Behne, T., & Moll, H. (2005). Understanding and sharing inten-

tions: The origins of cultural cognition. The Behavioral and Brain Sciences, 28(5), 675–691. https://
doi.org/10.1017/S0140525X05000129.

Tomasello, M., Hare, B., Lehmann, H., & Call, J. (2007). Reliance on head versus eyes in the gaze follow-
ing of great apes and human infants: The cooperative eye hypothesis. Journal of Human Evolution, 
52(3), 314–320. https://doi.org/10.1016/j.jhevol.2006.10.001.

Trevarthen, C. (1979). Communication and Cooperation in early infancy: A description of primary inter-
subjectivity. In M. Bullowa (Ed.), Before Speech (pp. 321–347). Cambridge University Press.

Tuomisto, H., Tuomisto, M., & Tuomisto, J. T. (2018). How scientists perceive the evolutionary origin 
of human traits: Results of a survey study. Ecology and Evolution, 8(6), 3518–3533. https://doi.
org/10.1002/ece3.3887.

Ueda, S., Kumagai, G., Otaki, Y., Yamaguchi, S., & Kohshima, S. (2014). A comparison of Facial Color 
Pattern and gazing Behavior in Canid Species suggests Gaze Communication in Gray wolves (Canis 
lupus). PLOS ONE, 9(6), e98217. https://doi.org/10.1371/journal.pone.0098217.

van Mazijk, C. (2022). How to dig up minds: The intentional analysis program in cognitive archaeology. 
European Journal of Philosophy. https://doi.org/10.1111/ejop.12831.

Vingerhoets, A. (2013). Why Only Humans Weep: Unravelling the mysteries of tears. https://doi.
org/10.1093/acprof:oso/9780198570240.001.0001.

Wallace, A. R. (1916). Alfred Russel Wallace: Letters and Reminiscences (Complete) (S. J. Marchant, 
Ed.). Cassell.

Wiseman, A. L. A. (2023). Three-dimensional volumetric muscle reconstruction of the Australopithecus 
afarensis pelvis and limb, with estimations of limb leverage. Royal Society Open Science, 10(6), 
230356. https://doi.org/10.1098/rsos.230356.

Zahavi, D. (2011). Empathy and Direct Social Perception: A phenomenological proposal. Review of Phi-
losophy and Psychology, 2(3), 541. https://doi.org/10.1007/s13164-011-0070-3.

Zahavi, D. (2014). Self and other: Exploring subjectivity, Empathy, and shame. Oxford University Press.
Zahavi, D. (2017). Phenomenology, empathy, and mindreading. In H. Maibom (Ed.), The Routledge Hand-

book of Philosophy of Empathy (pp. 33–43). Routledge.
Zlatev, J., Żywiczyński, P., & Wacewicz, S. (2020). Pantomime as the original human-specific communi-

cative system. Journal of Language Evolution, 5(2), 156–174. https://doi.org/10.1093/jole/lzaa006.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps 
and institutional affiliations.

Authors and Affiliations

Hayden Kee1

	
 Hayden Kee
hkee@cuhk.edu.hk

1	 Department of Philosophy, Chinese University of Hong Kong, Fung King Hey Building, 
Shatin, NT, Hong Kong SAR

1 3

https://doi.org/10.1098/rstb.2021.0296
https://doi.org/10.1017/S0140525X05000129
https://doi.org/10.1017/S0140525X05000129
https://doi.org/10.1016/j.jhevol.2006.10.001
https://doi.org/10.1002/ece3.3887
https://doi.org/10.1002/ece3.3887
https://doi.org/10.1371/journal.pone.0098217
https://doi.org/10.1111/ejop.12831
https://doi.org/10.1093/acprof:oso/9780198570240.001.0001
https://doi.org/10.1093/acprof:oso/9780198570240.001.0001
https://doi.org/10.1098/rsos.230356
https://doi.org/10.1007/s13164-011-0070-3
https://doi.org/10.1093/jole/lzaa006
http://orcid.org/0000-0003-0893-2075

	﻿Between social cognition and material engagement: the cooperative body hypothesis
	﻿Abstract
	﻿1﻿ ﻿Introduction
	﻿﻿2﻿ ﻿Social cognition theory and material engagement theory: complementary but disconnected approaches to the prehistoric hominin mind
	﻿2.1﻿ ﻿Sociality: social cognition theory
	﻿2.2﻿ ﻿Materiality: material engagement theory
	﻿2.3﻿ ﻿The gap between social cognition and material engagement

	﻿3﻿ ﻿Reconnecting sociality and materiality: the sociomateriality of the appearance of the hominin body
	﻿﻿3.1﻿ ﻿The theoretical framework: esthesiology
	﻿3.1.1﻿ ﻿Embodiment and expression
	﻿3.1.2﻿ ﻿Empathy (and the like)
	﻿3.1.3﻿ ﻿Esthesiology


	﻿﻿3.2﻿ ﻿Hominin bodies: cooperative sense organs
	﻿3.2.1﻿ ﻿Cooperative and expressive eyes
	﻿3.2.2﻿ ﻿Furless faces
	﻿3.2.3﻿ ﻿Visible action and gesture
	﻿3.2.4﻿ ﻿Cooperative skin

	﻿﻿4﻿ ﻿Consequences for SCT and MET
	﻿4.1﻿ ﻿Consequences for SCT
	﻿4.2﻿ ﻿Consequences for MET

	﻿﻿5﻿ ﻿Conclusion
	﻿Works cited


