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ABSTRACT: This chapter calls for an “organismic” approach to teleosemantics, integrating 
insights from the 4E cognition paradigm (Embodied, Enactive, Extended, and Ecological) 
and deeply transforming one of the strongest naturalizing projects in analytic philosophy. 
Classical teleosemantics traditionally explains mental intentionality through evolutionary 
selection, positing that the function of cognitive states derive from historical adaptive 
advantages. However, this view faces challenges, including insufficient explanatory power 
regarding specific intentional properties and conflicts with contemporary biological theories 
that emphasize structural constraints and developmental processes over pure selection 
pressures. The proposed organismic turn shifts normativity from evolutionary history to 
current autonomous organization, particularly to sensorimotor dynamics in embodied 
organisms. Drawing on organizational biology and enactivism, we suggest that 
intentionality and normativity naturally emerge from the organization of a network of 
sensorimotor schemes. This perspective reframes intentional states as integral to the 
immediate, dynamic organization of an organism’s sensorimotor life, providing a grounding 
for cognitive normativity and teleology. Bringing together environmental (ecological) and 
agent-side (neurodynamic and musculoskeletal) support-structures for the enaction of 
sensorimotor schemes, makes possible to reconcile internalist theories of meaning (such as 
Conceptual Role Semantics and Semantic Networks) with teleosemantics. This connection 
provides a holistic, biologically plausible, foundation for the naturalization of meaning and 
intentionality in more traditional yet renewed analytic (and synthetic) terms. 
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“The third, to lead my thoughts in order, beginning by the most 
simple objects, and the easiest to be known; to rise by little and 

little, as by steps, even to the knowledg of the most mixt; and 
even supposing an Order among those which naturally doe not precede 

one the other.” (Emphasis added) 

DESCARTES 

1. ​ Introduction: to descend little by little 

The philosophical quest to provide a naturalistic account of the mind, one that situates 
mental phenomena within the causal realm of a scientifically addressable world, has been a 
cornerstone of analytic philosophy. This pursuit gained particular momentum following the 
“linguistic turn” that characterized much of early to mid-20th-century philosophy (Rorty, 
1967). During this period, many philosophical problems, including those concerning the 
mind, were often rephrased in linguistic terms. The focus was on the logical structure of 
language, with the hope that understanding linguistic representation would solve classical 
epistemological issues, particularly concerning scientific knowledge, and illuminate (or fade 
away) the psychological, inner, or first-person dimension of meaning (Carnap, 
Wittgenstein). However, by the mid-20th century, the rise of cognitive science made 
increasingly apparent that a purely linguistic approach was insufficient for addressing old 
epistemological questions and explaining the nature of meaning (Quine, 1969). This 
realization, advanced by the likes of Chomsky, Tolman, Turing, and Miller, coupled with the 
rise of new scientific disciplines like cybernetics, cognitive psychology, generative 
linguistics, information theory, and early artificial intelligence, paved the way for the 
“cognitive turn” (Gardner, 1985). This shift refocused attention directly onto mental processes 
as internal cognitive states, seeking to understand them as informational tokens processes 
by the brain in analogy with the way in which digital tokens are processed in a computer; 
with the weight of the linguistic turn still pressing the explanation of (representational) 
meaning (Fodor, 1980; Putnam, 1975). 

Central to this renewed focus on the mind was the persistent puzzle of intentionality, the 
mind's capacity to be “about” or “directed at” objects, properties, and states of affairs. This 
feature had been famously highlighted by Franz Brentano (1995) in the 19th century as a 
distinctive, if not defining, mark of the mental, distinguishing it from the merely physical. 
Brentano argued that every mental phenomenon is characterized by “intentional 
inexistence” or the “reference to a content, direction toward an object”. The challenge for 
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naturalistic philosophy, then and now, has been to explain this “aboutness” in terms 
compatible with a scientific, non-mysterious view of reality, without recourse to irreducible 
mental substances or properties, and beyond the purely descriptive frame of behaviourism. 

Alongside intentionality, the problem of error or misrepresentation has posed a profound 
difficulty: how can a purely physical system be wrong about the world? If mental states are 
just physical states, what makes one such state a correct representation and another an 
incorrect one? More generally, these problems are entangled with the problem of normativity: 
namely, the task of providing a normative standard by which correctness can be assessed—a 
standard that is not readily available if one relies solely on physical descriptions or the 
descriptive, non-prescriptive character of scientific explanation. 

In this historical context classical teleosemantics developed in the 1980s (Millikan, 1984; 
Dretske, 1988; Papineau, 1987) offering a powerful research program—for recent advances 
see (Neander, 2017; Shea, 2018). The central ambition of this approach was to demonstrate 
that intentional states—such as beliefs and desires—can be accommodated within a 
physicalist ontology, insofar as they can be explained by naturalistic theories of biological 
function. Classical teleosemantics is a form of etiological theory (Wright, 1976). Among the 
various etiological frameworks, classical teleosemantics relies most heavily on natural 
selection. Within this paradigm, the Selected-Effect theory of function (henceforth: SE) was 
developed (Ayala, 1970; Millikan, 1989; Neander, 1991; Ruse, 1971), according to which the 
proper function of a biological trait is defined by the beneficial causal role it historically 
played in the reproductive success of the organism. As such, the teleosemantic solution 
proposed that the “proper function” of a cognitive mechanism (e.g., a belief-forming system 
or a perceptual state) is determined by the effects for which that type of mechanism was 
selected during its evolutionary history. A mental state, therefore, correctly represents the 
world if it is fulfilling its evolutionarily endowed function, and errs if it malfunctions or is 
triggered in ancestrally atypical conditions. 

However, in recent decades, the landscape of cognitive science has been significantly 
reshaped by 4E Cognition (Embodied, Enactive, Extended, and Ecological approaches). 
These perspectives challenge the traditional cognitivist assumptions that underpin many 
classical teleosemantic accounts, particularly the disembodied, computational view of mind 
and the sharp separation between agent and environment. While 4E approaches offer 
compelling alternatives for understanding cognition as a dynamic, world-involving activity, 
many strands within this broad movement have struggled to articulate a robust, intrinsic 
source of normativity. Some embodied or dynamical systems approaches, by focusing purely 
on descriptive dynamics, even appear to sideline or deny the need for normative concepts, 
thereby precluding a direct path to naturalizing meaning or solving the problem of error 
within an embodied agency framework (Hutto & Myin, 2012; Villalobos & Palacios, 2021). 
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Others directly reject the possibility of naturalizing norms below the social domain 
(Heras-Escribano et al., 2014; for a recent critical assessment see Prokop & Barandiaran, 
Under review). 

Various, deeply interconnected trends have attempted a systematic naturalizing path to 
normativity within 4E approaches, with a strong influence of autopoietic theory, complex 
system’s theory and theoretical biology. The organizational approach to biology as an 
autonomous grounding of cognitive capacities (Barandiaran, 2002; Bickhard, 2000; 
Christensen & Hooker, 2000; Moreno & Mossio, 2015) and enactivism, as a specific and 
increasingly prominent branch of 4E cognition (Di Paolo et al., 2017; Thompson, 2010; Varela 
et al., 1991)3, stands out by explicitly addressing the issue of normativity (Barrett, 2017). All 
seek to ground norms not in evolutionary history (alone), but in the ongoing, 
self-maintaining organisation of living autonomous systems. This chapter proposes to build 
on this foundation to articulate an organismic path to teleosemantics. This path aims to 
retain the teleosemantic ambition of naturalizing meaning and purpose but shifts the 
primary locus of normativity from distant evolutionary selection to the present 
organizational embodied dynamics of sensorimotor life. We call it the organismic turn, 
implying also a gradual descent of philosophy to the materiality of (biological) organisation, 
its embodiment and embeddedness. 

2. ​ The Organismic Turn: Shifting Foundations for Teleosemantics 

2.1.​ Limitations of Evolutionary Grounding: The Need for a New Perspective. 

The opening path for an organismic teleosemantics emerges from the convergence of two 
significant developments within the philosophy of the life sciences. On one hand, the 
biological—neo-Darwinian—underpinnings of classical teleosemantics have come under 
sustained critique in recent decades. On the other hand, this critique has led to the rise of an 
“organism-centered perspective” in the life sciences (Laland et al., 2015) in which rich 
theoretical and empirical advances have been made. We have both reasons and resources to 
move beyond classical teleosemantics. Focusing on the criticisms directed at classical 
teleosemantics, we can discern two principal lines of argument. i) First, some scholars 
contend that SE is insufficient to support the explanatory goals of teleosemantics. ii) 
Second, others argue that SE is inadequate in light of recent developments and debates in 
evolutionary theory. 

3 For a detailed account of how enactivism relates to the ecological E of 4E cognition, see Heras-Escribano 
(2021) 
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Regarding the point (i), some critics argue that an evolutionary account of function fails to 
adequately capture the kinds of phenomena that teleosemantics seeks to explain. This line of 
critique—hereafter referred to as the intrinsic-grounding problem of classical 
teleosemantics—asserts that if the goal is to account for the specific properties that render a 
system genuinely intentional (or, conversely, to identify the properties absent in 
non-intentional systems), then the historical and population-level framework of traditional 
teleosemantics remains largely silent on these matters (Rama, 2025). A canonical illustration 
of this issue is provided by the Swampman thought experiment (Davidson, 1987). 
Swampman is a replica of a human being that comes into existence through a sudden, 
fortuitous process (e.g., a random collision of atoms). The absence of a phylogenetic history 
appears to generate counterintuitive implications, since, even if it is materially identical to a 
human, classical teleosemantics is committed to claiming that Swampman does not possess 
intentionality—that it does not make behavioral errors, perform successful actions, or have 
true or false beliefs. In light of such a scenario, Bickhard (2000) characterizes teleosemantics 
as epiphenomenal at the individual level: it fails to illuminate the internal causal processes 
that ground intentionality within the organism (Mossio et al., 2009). Moreover, normative 
explanations in the biomedical sciences are typically grounded in analyses of causal 
processes, their systemic organisation, and their embeddedness in environmental contexts, 
rather than in purely historical accounts (Gerrans, 2021). Rama (2023) extends this critique 
by emphasizing that the inherently statistical nature of natural selection precludes classical 
teleosemantics from offering a robust causal foundation for its naturalistic 
ambitions—rendering SE causally epiphenomenal even at the population level. Due to the 
intrinsic-grounding problem, evolutionary-selectionist models appear insufficient to support 
the explanatory aspirations of teleosemantics. 

Regarding point (ii), a body of critics converges in their rejection of several foundational 
biological assumptions underpinning Neo-Darwinism, upon which the concept of SE is 
built. Ongoing debates concerning the necessity of extending or revising the Modern 
Evolutionary Synthesis (Laland et al., 2015; Lewens, 2019) have highlighted a range of 
biological phenomena that directly challenge two central theses of SE theory (see Rama, 
Forthcoming for a detailed exposition).  

The first thesis holds that the function of a trait explains its existence. However, research 
programs aligned by structuralist thinking—particularly evolutionary developmental 
biology (evo-devo)—have increasingly emphasized that certain traits may arise due to 
structural or developmental constraints rather than adaptive selection alone (Griffiths, 2006; 
Wagner, 2014). This line of thought was articulated in Gould and Lewontin’s (1979) celebrated 
Spandrels paper, which argued that some features of organisms may be evolutionary 
by-products rather than direct adaptations. Further investigations into developmental 
constraints (Amundson & Lauder, 1994) and self-organization (Newman, 2023) support the 
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view that, much like spandrels are architectural necessities in church construction, many 
biological traits may be structurally indispensable for organismal development. By taking 
the developmental dimension of evolution seriously, it becomes plausible that some traits 
persist in nature not because they confer selective advantage, but because they are necessary 
conditions for viable development (Balari & Lorenzo, 2012; Fodor & Piattelli-Palmarini, 
2011). These traits may thus be relatively stable across taxa—such as the conserved tetrapod 
limb plan—and largely invisible to selection (Kraemer, 2014). Consequently, the assumption 
that trait function always explains trait existence is undermined, posing a significant 
challenge to the explanatory power of SE within teleosemantic frameworks. 

Secondly, the SE framework maintains that it is natural selection that confers functions 
upon traits. As articulated by Garson (2016: 51, 2019: 28), there can be no function without 
selection. This reflects a strong Neo-Darwinian commitment: variation is assumed to be 
random—adaptively undirected—and functional explanations are decoupled from the 
origin of traits. Under this view, function only emerges post hoc, once selection has acted 
upon blind, stochastic variations. From a contemporary perspective, however, this principle 
has faced growing criticism, particularly when applied to the evolution of intentionality 
(Christie et al., 2022). Multiple lines of research—including ecological developmental 
biology (eco-devo), niche construction theory, molecular epigenetics, and developmental 
psychobiology —have converged on a developmentalist, adaptively-oriented framework for 
understanding trait variation and novelty. At the core of this alternative paradigm is a 
decisive move away from gene-centrism and from the notion that phenotypic development 
is merely a passive unfolding of inherited genetic programs. Instead, contemporary biology 
emphasizes the systemic embeddedness of gene expression within cellular, multicellular, 
and ecological contexts. Within this framework, the regulation of trait formation can be 
responsive to functional demands—suggesting that development itself is an adaptive, 
context-sensitive process (Bouchard, 2013). As a result, functional explanations in 
evolutionary biology need not be contingent upon prior selection. Rather, development can 
generate traits for functional reasons independently of selection. From this vantage point, 
the relationship is reversed: “evolution is adaptive because development is adaptive” (Walsh, 
2015: 236). Consequently, since the explanation of the very origins of life (Moreno & 
Ruiz-Mirazo, 2009) to the origins of evolutionary change (Reid, 2007), it may be more 
accurate to invert the SE principle and propose instead that there is “no selection without 
function” (García-Valdecasas & Deacon, 2024; Rama, Forthcoming).4 

4 Note that this problem is not solved by adopting a pluralist view of function in the manner of Shea (2018). It is 
one thing to argue that there are ontogenetic functions in addition to evolutionary SE functions (e.g., through 
learning mechanisms). However, it is another thing to say, as we do here, that ontogenetic functions influence 
evolutionary functions because ontogenetic processes are involved in adaptive evolutionary change. 
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2.2.​ The Organismic Alternative: Normativity from Organizational Self-Maintenance  

An alternative approach to naturalizing normativity emerges from the study of autonomous 
systems, manifested in traditions like interactionism (Bickhard, 2000; Bickhard & Terveen, 
1995)5, organizational biology (Bich, 2024; Moreno & Mossio, 2015), and enactivism (Di Paolo 
et al., 2017; Varela et al., 1991). This perspective defines an autonomous system by its 
self-maintaining organizational closure. Autonomous systems are understood (in the Kantian 
tradition of his third critique6) as emerging from a set of interdependent, mutually enabling 
processes, so that each process depends (at least) on another one on the network and enables 
at least another one; with the effect that the network actively sustains itself and 
distinguishes itself from its environment (Maturana & Varela, 1980). Normativity is intrinsic to 
this process organization; the “proper” functioning of a component or process is determined 
by its contribution to the continued, far-from-equilibrium or precarious functioning and 
existence of the whole system. Functions arise from the dynamic presuppositions among the 
system's components on its contribution to self-maintenance (Christensen et al., 2002; 
Mossio et al., 2009)7. An analysis of how different processes contribute to self-maintenance 
at specific rates and coordinations delivers a normative field for adaptive processes under 
varying internal and environmental conditions (Barandiaran, 2025). 

The best illustration of this principle is given by (proto)cellular models (Barandiaran & 
Egbert, 2014; Piedrafita et al., 2012; Ruiz-Mirazo & Moreno, 2004; Varela et al., 1974). A cell is 
basically a network of metabolic reactions that produces itself. None of the reactions would 
take place (at the same consistent rate) out of the autocatalytic network that the (proto)cell 
makes possible; and every reaction is dependent-upon and contributes-to at least another 
reaction of the network. Altogether, the system creates some of its boundary conditions, like 
its membrane encapsulating the reaction network and retaining far-from-equilibrium 
concentrations (Ruiz-Mirazo & Moreno, 2004); while actively distinguishing itself from its 
environment. Embodiment matters. Materiality manifests in multiple aspects, energetic 
and thermodynamic considerations are crucial, autonomous systems channel energy to 

7 There have been notable attempts to undermine the organizational approach. Some have even claimed that 
organizational and SE theories are ultimately the same (Artiga & Martínez, 2016), which could be tempting to 
use against our narrative in this chapter, but this criticism has also been contested (Mossio & Saborido, 2016), 
and by putting the emphasis on “cross-generational traits” bear little impact on the research program we 
defend here. 

6 For a proper historical trace of how Kantian organicism has influenced recent philosophy of biology and 
cognitive science, see Varela & Weber (2002), Gambarotto & Nahas (2022) and, for a more complexified 
reading, see Cuciniello (Forthcoming). 

5 The naturalist project advanced by Bickhard throughout his career has stimulated many of the ideas developed 
here, particularly his insights on emergent normativity. The path toward a non-standard, autonomy-based 
teleosemantics was originally initiated by him, even if it differs from our proposal in other respects (e.g., we do 
not adopt his interactionist approach on representations). 
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produce constraints, that in turn make possible the production of more work, including that 
of moving and ensuring the supply of energy and matter to keep the organization going 
(Kauffman, 2000; Moreno et al., 1994; Moreno & Etxeberria, 2005). What the system is and 
what it does (as the enactment of physical work) is deeply intertwined; thereby grounding 
normativity. There are certain things the system must do to become itself. Physiological 
functions in multicellular organisms (respiration, digestion, motility, etc.) respond to a 
similar logic of self-maintenance. The function of the heart is not to pump blood because it 
has been selected for it, but because pumping blood is dynamically and materially 
presupposed by the rest of the body parts for their existence and operation (and, in a circular 
fashion, for the maintenance of the heart itself); thus providing an organizational 
embodiment for functional normativity. 

Autonomous monists defend a single source of normativity, the biological one, whose closure 
is fundamentally metabolic. The cognitive domain is then established as a type of function 
(e.g. representational) that ultimately subserves this normativity (Bickhard, 2000; 
Christensen & Hooker, 2000). Others have defended an autonomous pluralism by which 
recursively self-maintaining (or organizationally closed) precarious systems can emerge 
with different domains, embedded-in (and ultimately dependent-on) but still distinct-from 
the basic biological domain. Some of these domains include the immune system (Varela & 
Coutinho, 1991), neural and sensorimotor domains (Barandiaran, 2017; Barandiaran & 
Moreno, 2006; Di Paolo et al., 2017; Smithers, 1997), or the linguistic (Di Paolo et al., 2018) or 
social (Lewis-Martin, 2022; Luhmann, 1995); generating a variety of normative sources 
(García & Barandiaran, 2025; Prokop & Barandiaran, Under review). 

2.3.​ Sensorimotor Organization: The 4E Locus of Cognitive Normativity. 

The principles of autonomy, organizational closure, and normative functionality extend 
beyond basic biological metabolism to the sensorimotor domain. This is a space where neural 
electrochemical dynamics and their internal and environmental sensory and effector 
surfaces make possible the emergence of a behavioural domain that gives rise to cognitive 
normativity. Piaget (1969) provided early insights, framing knowledge as an organizational 
function, not subordinated to biological self-maintenance, but to the very organization of 
behaviour. Autonomous robotics, dynamical cognitive science and progress in neuroscience 
made it possible to formulate the claim more explicitly: “the specificity of cognitive dynamics 
[...] is given by a particular kind of dynamic organization within the NS [nervous system] 
and between the NS and the internal and external environment, i.e. the adaptive 
preservation of a web of dynamic sensorimotor structures sustained by continuous 
interactions with the environment and the body” (Barandiaran & Moreno, 2006, p. 180). 
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Figure 1: Illustration of sensorimotor organization, from a single sensorimotor scheme to the 
identity of a sensorimotor agent expressed as a web of sensorimotor schemes (see text for details) 

[Adapted, with permission, from Di Paolo et al. 2017 with a CC-by-sa licence] 

Building on this, Barandiaran describes mental life (2007, 2008) and Di Paolo et al. (2017) 
sensorimotor life as constituted by networks of habits or sensorimotor schemes. Figure 1 
depicts a minimal approximation to sensorimotor organization. A sensorimotor scheme 
(Fig. 1 left) is a structured set of sensorimotor coordinations composed by agent-side (N) and 
environment-side (N’) support structures and mutual dependencies (dashed lines). These 
sensorimotor schemes or habits are typically precarious, meaning they require recurrent 
enactment to be maintained and strengthened, to avoid decay or disintegration (Egbert & 
Barandiaran, 2014). Moreover, they embody a basic or elementary sense of mindedness 
(Segundo-Ortin & Heras-Escribano, 2021). An adaptive sequence of sensorimotor schemes 
constitutes a strategy, marked by an inherent normative character. A network of 
sensorimotor schemes and a set of strategies is organized into an activity (e.g., cooking, 
dancing, writing, building, etc.). The emerging web of sensorimotor activities constitutes 
the identity of a sensorimotor agent (often composed of regional or role identities, like being 
a parent or a teacher).  

The viability of the entire sensorimotor web depends on the appropriate functioning and 
coherent coordination of its constituent schemes and networks. As Di Paolo et al. (2017, p. 
154) argue, “every enacted scheme in the network can have positive or negative consequences 
for the viability of the whole. The set of structural and functional dependencies between 
schemes defines the viability conditions for the ongoing maintenance of the sensorimotor 
network…”. This rich organizational framework provides a foundation for understanding 
sensorimotor teleology and addressing the problem of normativity—that is, the explananda that 
concerns teleosemantics. This analysis was carried on in detail in Barandiaran & Rama 
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(2025), including the nature of goals as dynamic attractors, the heterarchical organization of 
actions, and a detailed analysis of the minimal necessary requirements for genuinely 
teleological behaviour. As we proposed, “[t]he intrinsic normativity and teleology displayed 
by autonomous sensorimotor agents, that stems from the dynamic presuppositions within 
the sensorimotor organization, manifests as a complex set of tensions established by the 
goal heterarchy” (Barandiaran & Rama, 2025, p. 28). This alternative teleosemantic approach 
employs conceptual tools from autonomous organizational theory to explain how behaviour 
becomes goal-directed, how errors are constituted as disruptions to this organization, and 
how purposeful activity emerges. 

The crucial point for this chapter is that the fundamental normativity underpinning such 
teleology is sourced from the current, precarious, and self-maintaining organization of 
sensorimotor life itself, embedded-within yet distinct-from mere (multi)cellular, metabolic, 
or physiological organization. 

3. ​ An organismic twist to semantics in analytic philosophy 

The shift proposed by the organismic turn is not merely a matter of revising the biological 
foundations of teleosemantic theory; it also carries significant implications for 
long-standing debates within the analytic tradition. Notably, organismic teleosemantics 
offers a framework through which several internalist insights—previously marginalized by 
classical teleosemantics—can be rehabilitated. The internalist-externalist debate about the 
mind has been repeatedly formulated in semantic terms—see Schulte (2023) and 
Braddon-Mitchell and Jackson (2006) for overviews of the debate.8 In this context, as 
Millikan (2006, p. 1) noted, “naturalistic teleological theories are ‘externalist’ theories of 
mental content,” in which the content of a mental representation is dependent on its 
referent, a position advanced most prominently by figures such as Bertrand Russell, Saul 
Kripke, Hilary Putnam, and Jerry Fodor. In contrast, internalist approaches contend that 
intentional states are defined by the internal relations among their constituent components 
—an intellectual lineage that traces back to Gottlob Frege. Classical teleosemantics emerged, 
in part, as a response to perceived shortcomings in internalist theories, particularly their 
tendency to explain intentionality in terms of other intentional concepts, thereby risking 
circularity. A central desideratum of naturalistic theories of intentionality is that intentional 
phenomena—whatever their ontological status—must be explicable in non-intentional 

8 Disputes between externalist and internalist approaches to semantics—whether in linguistic terms (primarily 
during the first half of the twentieth century) or mental terms (predominantly in the second half)—have been 
framed in various ways: as debates between content externalism and content internalism, referentialism and 
intensionalism, narrow and broad content, or Fregean and non-Fregean perspectives. 
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terms. Thus, original intentionality (Haugeland, 1981) must be grounded in causal 
relationships between representations and their referents. However, this commitment to 
causalist (and information-theoretic) models has given rise to a persistent problem of 
normativity: the difficulty of explaining how content can be correct or incorrect in 
naturalistic terms. As previously discussed, classical teleosemantics attempts to resolve this 
issue by appealing to evolutionary functions. 

The organismic approach challenges Millikan’s assertion that teleological theories of 
intentionality must necessarily be externalist. It argues that alternative teleological 
frameworks are indeed possible. Our proposal contributes two key elements to a naturalistic 
theory of intentionality. First, from an organismic standpoint, internalism need not imply 
cognitive closure or solipsism. Rather, internalism should be interpreted through the lens of 
autonomy: a cognitive system is constituted by the dynamic organizational closure of 
sensorimotor schemes, its identity. This closure is extended into the environment (since 
sensorimotor schemes are both dependent on agent-side and environment-side support 
structures), yet it remains crucially tied within the agent. It is within the agent’s brain-body 
where most part of the meaning-producing sensorimotor integration takes place. This 
enables an asymmetrical interaction, agency, between the system and its environment. Second, 
the theory avoids the threat of vicious circularity by drawing on the ontological foundations 
of autonomy: emergence. The central tenet of the internalist perspective is that the 
normativity of intentional items is determined by their interrelations within a network of 
intentional states. Against machine-like metaphors of the mind that disclose the mind-brain 
as a software-hardware relationship, our organicism foundations rely on levels of 
organisation and emergent properties. This ontological approach has its roots in the 
cybernetic and systems-theoretic view that demonstrates that a holistic conception does not 
necessarily entail circularity in a problematic sense—aligned thus with Quine’s 
epistemological holism. What an organizational perspective adds is a naturalist framework 
for understanding normativity. As such, organismic teleosemantics can be productively 
integrated with various internalist frameworks within the analytic tradition. Among the 
many internalist theories, two deserve to be specifically mentioned: Conceptual Role 
Semantics (CRS) and Semantic Networks (SN)—other theories are based on definitional 
structures, prototypes, or mental imagery. 

CRS broadly maintains that “the meaning of a representation is the role of that 
representation in the cognitive life of the agent” (Block, 1998). Within our organismic 
framework, this principle might be reformulated as Sensorimotor Role Semantics, wherein “the 
meaning or function of a sensorimotor scheme is defined by its role in the cognitive—and 
crucially, sensorimotor—life of the agent”. This role is not merely inferential, as is often 
emphasized in standard CRS accounts, but is instead articulated through the contribution 
that a sensorimotor scheme makes to the agent's self-maintenance and adaptive 
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organisation. Meaning, in this context, is grounded in the dynamically enacted, 
world-involving, and organizationally constrained patterns of sensorimotor interaction that 
constitute the agent’s viability and mode of existence. The “use” that determines meaning is 
thus recast as the embodied function of a scheme within the agent's holistic, life-sustaining 
sensorimotor organisation.  

Similarly, promising intersections can be anticipated between organismic teleosemantics 
and Semantic Networks (SN). Various network-based approaches to semantics—including 
associative analysis, connectionism, artificial neural networks, and topological 
models—share deep cybernetic foundations, much like the organizational perspective 
advanced here. SN approaches typically attribute semantic value to an item based on its 
topological relations to other items, reflecting a dynamic presupposition inherent in 
network modelling and relying heavily on a holistic epistemology. A Sensorimotor Network 
Semantics would build upon this insight: the functional meaning of a sensorimotor pattern is 
determined by its topological relationship with other patterns in the enactment of 
goal-directed behaviour. This perspective aligns closely with the enactive and organizational 
paradigms, emphasizing meaning as an emergent property of systemic interactions rather 
than as a fixed or atomistic attribute.  

Our central claim is that fruitful cross-pollination may occur between these traditions. 
Specifically, the conceptual and modelling frameworks developed within enactive and 
organizational theories could enter into productive dialogue with amended internalist 
approaches from the analytic tradition—particularly those emphasizing structural or 
network-based semantics; provided that the nodes of such network are not encapsulated 
representational units detached from perception and action, but (re)enactuable grounded 
sensorimotor schemes. 

As geneticist Eva Jablonka (2004, 366) once said, “it is not sufficient to point out problems 
with a concept. It is as important to find an alternative that will be free of these difficulties 
and that will offer at least as fruitful a research program as the old perspective”. The 
organismic turn and the cross-pollination approach advanced here cannot ignore 
long-standing issues in analytic philosophy (of language and mind). Among these, 
traditional difficulties in teleosemantics come to the fore, such as disjunctionitis (Neander, 
2017, p. 149), content indeterminacy (Fodor, 1990), and the problem of novel contents (Garson 
& Papineau, 2019). It is therefore a collaborative task for future research to delve into the 
nightmares of analytic philosophy and reconcile them with the sweet dreams of 4E.  
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4. ​ Conclusion: Supposing a natural order 

As articulated in this chapter, the organismic approach to teleosemantics seeks to 
re-establish the naturalization of meaning and purpose—a central objective in analytic 
philosophy. It does so by relocating the source of normativity from the distal, evolutionary 
past characteristic of classical teleosemantics to the immediate, dynamic, and 
self-sustaining organisation of autonomous sensorimotor agents. This conceptual shift aims 
to address long-standing difficulties inherent in evolutionary accounts of normativity while 
capitalising contemporary developments in 4E cognition. It offers a synchronic foundation 
for understanding how behaviour acquires goal-directedness, how errors manifest as 
disruptions within this organizational coherence, and how purposive activity emerges from 
the autonomous regulation of action. 

The proposal advanced here offers several advantages derived from its organismic 
foundations. Most notably, it addresses the intrinsic-grounding problem outlined in Section 2.1, 
providing a robust framework that accommodates cases such as the Swampman scenario, 
avoids epiphenomenalism, and sidesteps the limitations of a purely statistical account of 
normativity. What are the properties that render a system intentional? Conversely, what 
properties are absent in non-intentional systems? These questions were answered in Section 
2, where it is argued that the self-organization of sensorimotor schemes—underpinning the 
maintenance of mental autonomy—is central to intentionality. Furthermore, the organismic 
grounding of this approach establishes a deep conceptual affinity with organism-centered 
perspectives in evolutionary theory, such as niche construction theory, developmental 
systems' theory, and ecological developmental biology. As such, this framework is not only 
philosophically significant, but also holds promise for broader applicability and 
operationalization across the life sciences. Moreover, we can now complement the descent of 
analytic philosophy from language to cognition to biological materiality with a synthetic 
philosophy that makes use of complex simulation techniques to deliver explanations of how 
normative and semantic properties emerge in nature.  

The history of 4E cognition could be summarized as the last attempt to claim a “definitive” 
victory over Cartesian dualism, after its computationalist revival. But less attention has been 
paid to the methodological Cartesianism. In fact, early analytic philosophy embraced 
Descartes’ third principle with which we opened this chapter: “to lead my thoughts in order, 
beginning by the most simple objects, and the easiest to be known; to rise by little and little, 
as by steps, even to the knowledge of the most mixt; and even supposing an Order among those 
which naturally doe not precede one the other”. Logical atomism and its many descendants turned 
the analyst’s ladder into an ontological blueprint: reality is a set of atomic facts and 
meanings that combine by the rules of logic. The astonishing fruitfulness of that stance was 
won at a price. Problems of holism, context-sensitivity, and normativity—especially the 
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puzzles of error and mis-representation—grew in the cracks left by an architecture too 
linear for lived cognition. Classical teleosemantics tried to patch those cracks by appealing to 
the historical order of natural selection; but the more deeply it tied content to remote 
evolutionary antecedents, the less grip it had on the synchronic, organism-bound norms 
that emerge from the natural order of organic beings. It is the turn of organicism to try to 
explain how meaning emerges in the physical universe. Time for an organismic turn in a 
synthetic becoming of analytic philosophy. 
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