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Abstract: The extended mind thesis maintains that cognitive processes and systems can, on occasion,
stretch to include parts of the brain, body, and world. One outstanding puzzle facing this view is the
“recruitment puzzle” The recruitment puzzle asks how cognisers are able to reliably recruit internal
and external resources such that they form extended systems. Andy Clark has recently suggested that
predictive processing helps to address this puzzle. I argue that, while promising, Clark’s proposal
remains incomplete. I suggest that Clark’s proposal can be productively extended by disambiguating
two important senses of recruitment: ready-to-hand and adaptive recruitment. After outlining the
recruitment puzzle and Clark’s proposal, I suggest that careful attention to these two senses of recruit-
ment helps to reveal further constructive ways of developing the extended mind thesis.
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INTRODUCTION

The extended mind thesis (or hypothesis of extended cognition) claims that cognitive processes
and systems can, on occasion, stretch to include parts of the brain, body, and world. It holds that
the physical limits of the individual do not mark an important boundary when it comes to under-
standing cognition (Clark and Chalmers 1998; Wilson 2004; Clark 2008). While initial discussions
of the thesis centred on thought experiments and metaphysical possibility, more recent work has
engaged with the experimental and methodological practices of cognitive science (Favela et al.
2021). Yet despite its notable history and established status, a number of outstanding issues remain
for the thesis.

One such issue is the ‘recruitment puzzle’ (Clark 2007, 2008, 2017, 2024). The recruitment
puzzle concerns how and why cognisers are able to recruit internal and external resources into
larger extended systems. It focuses on an apparent explanatory gap between our propensity to
incorporate external props and tools into our problem-solving routines and the process or mecha-
nism by which these activities occur. It is a ‘puzzle’ in the sense that there is no clear answer as to
how or why such a recruitment process should unfold as it does in the case of extended cognitive
systems.

Clark (2024) has recently sought to address the recruitment puzzle by drawing on the re-
sources of ‘predictive processing’ (or PP for short). The suggestion is that the predictive brain’s
fundamental drive to reduce expected future prediction error explains both why and how external
and internal resources come to be incorporated into extended systems. In what follows, I argue
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that discussion of the recruitment puzzle remains incomplete. I suggest that Clark’s proposal, while
promising, neglects an important distinction between two senses of recruitment: ready-to-hand
and adaptive recruitment. I suggest that careful attention to these two senses of recruitment helps
to reveal further constructive ways of developing the extended mind thesis, focusing attention on
the different factors involved in extended investigations, such as conscious deliberation and long-
term adaptive integration.

1. THE RECRUITMENT PUZZLE

The recruitment puzzle has its origins in what appears to be an initial gap within formulations of
the extended mind thesis.! Clark, for instance, frames the issue as follows:

[T]his overall vision (of cognition distributed among brain, body, and world) be-
queaths a brand new set of puzzles. It invokes an ill-understood process of “recruit-
ment” that soft-assembles a problem-solving whole from a candidate pool that may
include neural storage and processing routines, perceptual and motoric routines, ex-
ternal storage and operations, and a variety of self-stimulating cycles involving self-
produced material scaffolding. (Clark 2008: 138)

For Clark, it is unclear how the basic extended mind story should or can explain an agent’s ability
to actively exploit whatever mix of internal and external resources best support problem-solving
with minimum effort. The recruitment puzzle emerges because it is unclear from what process or
mechanism extended systems arise.

For instance, in the now classic example, Otto (an individual with a mild memory impair-
ment) uses his trusty notebook (an external resource), alongside various brain-bound abilities
(e.g., perception), to find his way to his favourite museum, the Museum of Modern Art (MoMA).
The original idea was that the notebook (and its contents) played a sufficiently fine-grained and
integrated functional role within Otto’s mental life such that it should be included within his cogni-
tive machinery (Clark and Chalmers 1998). Notice, though, that while the notebook forms a key
part of Otto’s extended system, it is unclear, at least initially, how the external resource is selected
and coordinated with internal ones in the formation of an extended cognitive system. While Clark
and Chalmers (1998), along with subsequent treatments, offer various conditions for cognitive ex-
tension, little is said about the recruitment machinery responsible for creating extended processing
arrays.

One reason the recruitment puzzle should prove interesting to cognitive scientists and phi-
losophers alike is that it bears directly on the scope of the extended mind thesis. If, for instance, the
thesis is interpreted as a narrow metaphysical claim about the nature of mind, then there is little
need to account for the formation of extended systems; there is indeed no puzzle to solve. But, if,
as many maintain, the extended mind is a more expansive vision, one which also covers develop-
mental and ontogenic questions, then the recruitment puzzle points to the need for a fuller, more
complete story about the genesis and formation of extended systems and processes (see, e.g., Wil-
son 2004; Clark 2008; Wilson and Clark 2009). In pressing proponents to identify the underlying
mechanisms and processes by which extended systems are formed and sustained, the recruitment
puzzle speaks to the viability of the extended mind thesis as a full-scale vision of cognition. Resolu-
tion of the recruitment puzzle would speak directly to the thesis’ plausibility, clarifying a further
important piece of extended mind story.

This plausibility should also be of more general interest to philosophers given the thesis’
application in a variety of recent philosophical debates, such as those surrounding consciousness
(Ward 2012), affectivity (Colombetti and Roberts 2015), music cognition (Kersten 2017), episte-
mology (Carter et al. 2018), mechanistic explanations (Krickel 2020), and non-human animals
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(Facchin and Leonetti 2024). Moreover, having been applied to such diverse fields as education
(Pritchard et al. 2021), mental health (Roberts et al. 2019), human-computer interactions (Smart
2021), mathematics (Vold and Schlimm 2020), and neurocomputational theories (Kirchhoff and
Kiverstein 2021), the thesis has also spread beyond strict philosophical circles. Such novel develop-
ments highlight the continued relevance of the thesis.

2. THE PROMISE OF PREDICTIVE PROCESSING

As mentioned, Clark (2024) has recently suggested that PP finally puts us in a position to address
the recruitment puzzle.

Generally speaking, the core idea of PP is that all cognitive processes emerge from the brain’s
tireless efforts to minimise ‘prediction error; which is the mismatch between externally generated
sensory signals and internally generated predictions about those signals issuing from a generative
model (Clark 2013, 2016; Hohwy 2013). A generative model is an internal model which attempts to
track the casual-probabilistic structure of the environment. It is hierarchically organised. At each
level, evidence from a lower level is anticipated by predictions at a higher level, e.g., predictions at
one level L + 1 provide a prediction of the evidence coming from level L. This recurrent process
of ‘prediction error minimisation’ (i.e., the process of eliminating the discrepancy between what is
predicted about the world and the evidence delivered from the senses) is what enables the brain to
recover the structure of the environment from otherwise noisy and ambiguous signals (Williams
2019). The brain uses two strategies to achieve this. One is by updating the generative model, which
brings the prior predictions in line with the world (perceptual inference); the other is by selectively
sampling new sensory inputs via action, which brings the world in line with the brain’s prior pre-
dictions (active inference).

ClarK’s interesting suggestion is that the coordination and recruitment of internal and exter-
nal resources can be explained in light of the brain’s more fundamental drive to reduce prediction
error over time.? The proposal has two key elements. The first is what Clark (2024) calls “expected
future prediction error” This is the idea that in virtue of being a prediction machine (i.e., a system
which generates and tests predictions about the world) the brain selects those actions which best
minimise counterfactual prediction error relative to its goals. That is, to minimise expected future
prediction error, the brain looks ahead and compares what would happen if it adopted one action
policy rather than another, e.g., testing the depth of a river using a stick versus one’s foot. It achieves
this by assigning, and continually updating, a weighting of prediction error signals. Error signals
which have a high precision weighting are prioritised during a task, while signals which have a low
precision weighting are given a lower priority (or even partly discounted). Different action policies
are selected so as to reliably reduce prediction error in a given context via patterns of behaviour. I
will say more on this later.’ The second is the concept of “epistemic action.” Epistemic actions are
those behaviours which aim to improve or transform information for an agent in order to achieve
some goal—for example, searching online for a film or switching a light bulb on and off to see if
it needs replacing. In performing epistemic actions, agents gather information to reduce the gap
between their current state and their goal state. Of note here is that while epistemic and practical
actions are often intertwined, epistemic actions do not necessarily contribute to practical ends.

Putting these two elements together, the suggestion is that if an agent can gather informa-
tion about the world (via epistemic actions) and it can select actions which minimise expected
future prediction error (via precision weighting), then it will tend to discover effective routes to
achieving its goals. Extended systems emerge when agents minimise expected future prediction
error via external resources supported by epistemic actions. Or, as Clark writes, “[s]pecific extended
processing arrays are recruited and deployed in temporally correct fashion without the need for
deliberative agentive oversight, so as to best minimize expected future prediction error” (2024).
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For example, returning to the MoMA case, in relying on an external resource to provide informa-
tion about spatial location, Otto is using his notebook as a means of minimising future prediction
error (failing to arrive at the museum). He performs an epistemic action on the notebook (looking
up the address) to bring about his preferred goal state (arriving at the museum) via a course of ac-
tion (walking). As the error minimising activities of the agent unfold, the epistemic possibilities
provided by certain external resources, such as Ottos notebook, become woven into wider cogni-
tive economies.

To be clear, though, the grounds for extension are still the ‘trust’ and ‘glue’ conditions articu-
lated by Clark and Chalmers (1998). Clark (2024) is clear that it is only when external resources are
sufficiently ingrained and well-practiced via sensorimotor loops (trust) as well as are robustly avail-
able (glue) that they qualify as part of an extended system. The point, instead, is that precision estima-
tion (i.e., the context-specific attentional weighting of prediction error) is what enables various flows
of information (via epistemic actions) to be included within an extended system on the basis of the
reliability/confidence they engender. ClarK’s proposal is articulating the sub-personal, brain-based
mechanism and processes responsible for external resource recruitment within extended systems.

A potential wrinkle in the story is how agents select amongst different actions. If an agent
is faced with multiple or competing goals (e.g., seeing a film or completing a chapter of their new
book), there is a question as to how they choose which better minimises long term prediction error.
The answer for Clark lies again in precision-weighting. Precision-weighting, recall, involves a set of
parameters that determine responsiveness to different prediction errors; ‘precision’ in this context
quantifies the inverse variability or uncertainty associated with a probability distribution (Parr
et al. 2019). Because brains employ a generative model (a mirroring of the causal-probabilistic
structure of the external environment), agents possess prior beliefs (associated expectations) about
the confidence of different action policies—new experiences encode different preferred outcomes
(goals) into an agent’s generative model, which ensures that multiple outcomes can be secured over
time. By adjusting precision-weightings, an agent can flexibly adapt to the changing needs and
circumstances of the environment. This enables them to prioritise one goal (predicted future state)
over another, e.g., seeing a film instead of finishing a new chapter.

3. RECRUITMENT REVISITED

There is much to be said for Clark’s proposal. It offers a novel solution to an important outstand-
ing puzzle facing the extended mind. However, a good deal of the analysis hinges on the notion of
‘recruitment. One interesting point here is that Clark thinks recruitment should not be thought of
as an effortful or deliberate process. He writes, for instance:

What must be avoided, if we are to preserve space for this view [extended cognition], is the
idea of recruitment as itself effortful and deliberative. Such deliberate effortful gathering
would work against the idea that the extended regimes arise—like their internal biological
counterparts—fluently and rapidly as task and context shift and alter. (2024)

While extended systems may serve agentive goals, they arise and dissolve fluidly and automatically.
Clark again calls on the MoMA case to illustrate. He notes, for instance, that while Otto’s top-level
desire to go to MOMA seeds a rich processing cascade (e.g., checking his notebook), one capable
of fluidly selecting whatever combination of inner and outer operations best enables progress on
the desired outcome, the cascade itself unfolds without need for further conscious reflection or
deliberation. As Clark (2024) makes the point: “The emergence of these larger arrays is not itself
typically a matter of agentive deliberation. An extended mind serves agentive goals (Otto wants to
get to MoMA after all). But extended coalitions arise and dissolve rather fluidly and automatically,
as do webs of activity arising purely within the biological brain” For extended systems to emerge,
top-level agentive goals must overarchingly act as catalysts for larger organisational wholes.*
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One reason Clark and others are likely keen to restrict the notion of recruitment in this
way is to preserve a role for “phenomenal transparency, the idea that once a bio-external resource
has become sufficiently incorporated into a cognitive system it becomes hidden or phenomenally
inconspicuous. For Clark and others, phenomenal transparency is often seen as a reliable guide to
cognitive extension.?

What is interesting, though, is that deliberate, effortful recruitment does seem to play a
role in many paradigmatic cases of extended cognition, not only in the sense of seeding a rich
processing cascade but also in the sense of creating and sustaining extended processing arrays over
time. For example, to solve complex mathematical problems, such as multiplying, people are often
taught to break down problems into smaller steps, such as using partial products; each step consist-
ing of easier to compute operations (Wilson 2004). In doing so, individuals are said to extend their
cognitive workload onto the world; the numerals on the paper acting as a temporary memory buf-
fer, for example. But notice that these processes require conscious and deliberate effort on the part
of the agent, at least initially. The budding mathematician needs detailed instruction and training
in how to transform the complex problem into a simpler one via world-involving activities.

A similar point holds in the case of musical performance. As Kersten and Wilson (2016)
point out, the developmental trajectory of musical performance often runs through representa-
tional systems, such as standard Western notation systems. These systems supply crucial informa-
tion to performers, allowing them to off-load the representational and cognitive workload. But,
again, the learning process is an effortful and deliberate one, particularly in the early stages of
training. Music performers require explicit, on-line coordination between their actions and the
representational system, e.g., via sheet music. This does not imply, of course, that performers can-
not eventually fluidly and automatically exploit such representational systems; they often do. But
when the initial developmental trajectory of musical performance runs through the use of notation
systems, conscious and deliberate processes are involved not only in setting the agentive goals but
also in the ongoing selection and manipulation of external resources.

These are only two quick examples, but what they seem to suggest is that agents, at least
in some typical cases, recruit external resources into larger processing wholes over time based
on deliberate, conscious activities. But notice that this point does not sit particularly well with
Clark’s proposal. The suggestion was that there was an important difference between automatic,
fluid recruitment, and the more deliberative, effortful activities directed by an agent with respect
to extended processing regimes. And yet, it seems that many bona fide cases of cognitive extension
revolve around deliberate, effortful recruitment activities on the part of the agent to some extent.

So, what is going on? Part of the answer, I submit, is that there are, in fact, two distinct senses
of ‘recruitment’ that can be teased apart. The first is what might be called a ready-to-hand sense of
recruitment. On this reading, agents recruit external resources to perform specific cognitive acts
or tasks at a given point in time, such as Otto’s using his notebook to navigate to MoMA. This is
the sense of recruitment Clark invokes when speaking of fast and frugal cognising. It is the task
of “selecting and orchestrating the right set of bio-internal and bio-external resources at the right
time” (Clark 2024).

The second sense, however, is what might be called an adaptive sense of recruitment. On
this reading, agents recruit external resources not for their immediate, real-time use but, rather, for
downstream incorporation into larger extended processing wholes. Agents learn to use external re-
sources in order to co-opt them for later use. The resource gets modified (consciously, deliberately)
so that it fits the agent’s cognitive needs. For example, if Otto’s notebook begins to show signs of
decay, he might pick up a new one to reduce the chance of getting lost next time he travels. While
the new notebook is not yet part of an extended system, as it fails to meet the additional require-
ments on extension (i.e., the trust and glue conditions), it nonetheless stands poised to be included
given sufficient time and integration. Otto has to fill in, consciously and deliberately, the relevant
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information he wishes to remember. This is the sense of recruitment Clark invokes when thinking
about long term prediction error reduction.® He writes, for instance: “As this [recruitment] process
unfolds, the epistemic possibilities provided by certain external items and resources, such as the
smartphone, may gradually become woven into our daily lives in the additional ways required to
count as true cognitive extensions” (2024).

These two senses of recruitment are related in purpose (minimising expected future predic-
tion error) but distinct in origin and design. For while ready-to-hand recruitment functions to
resolve uncertainty in the here-and-now via perception-action loops, adaptive recruitment func-
tions to reduce uncertainty in the long run by budgeting internal and external resources for later
use. In the former’s case, agents “consume” an external resource in the here-and-now in the service
of some particular task or goal. In the latter’s case, however, agents “train” themselves to consume
a resource appropriately at a time further down the road. Even though both senses of recruitment
are driven by a fundamental need to minimise prediction error, they are sustained by different
processes, i.e., fast, automatic processing and deliberative, agentive oversight.®

To be clear, though, in drawing attention to the two senses of recruitment, I am not casting
doubt on ClarK’s wider story. Rather, the suggestion is that the story is incomplete as presented.
In neglecting to disambiguate what turns out to be a multifaceted concept (recruitment), Clark’s
proposal runs the risk of obscuring important differences in the way the recruitment of external
resources unfolds. For this reason, in what follows, I want to complement and extend the analysis
by showing how attention to these two senses of recruitment can provide further constructive ways
of developing the extended mind thesis.

4. EXTENDED RECRUITMENT

There are few reasons to think pulling apart the ready-to-hand and adaptive senses of recruitment
is a good idea in the context of extended cognition.

First, the distinction helps to direct attention to the different factors involved in extended
investigations. One reason this is important is that the two senses of recruitment appear to place
different epistemic demands on investigation. On the one hand, ready-to-hand recruitment re-
quires understanding the on-the-spot assembly of internal and external resources that functions
to solve a particular task or problem. This may involve looking at the various ways in which agents
make trade-offs in decision-making about internal and external resources, such as those about the
certainty of outcomes (Trautman and van de Kuilen 2015), expected value of rewards (Mehlhorn et
al. 2015), and cost of information gathering (Juni et al. 2016). On the other hand, adaptive recruit-
ment requires understanding the developmental trajectories of cognitive systems across time—as
the previous examples highlight, external resources, such as crib sheets or notebooks, are poised
not only for momentary use but also downstream incorporation. Different task horizons (how
many future choices the decision-maker believes are before them), entail different levels of un-
certainty, requiring agents to make different decisions about which resources to recruit on longer
time-scales (Rich and Gureckis 2018). This may involve studying the ways in which agents ac-
tively alter their epistemic landscapes, for instance. A good example is spicing traditions, in which
complex causal relationships are encoded into adaptive food practices. Spicing traditions allow
individuals to model hidden causes of the environment which would otherwise remain obscure,
such as how to kill foodborne pathogens in meat. By actively altering their epistemic environment
over time, agents minimise long-term prediction error, and so achieve behavioural success (i.e.,
not getting sick).

In each case, understanding how and why an extended system is formed requires sensitivity
to different factors. To effectively spell out the form and nature of an extension in its rich com-
plexity, one needs to pay attention to not only the functional profile of on-the-spot neural-body-
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environment assemblies, but also how such assemblies come to be shaped over time by interactions
with other resources and assemblies. In pulling apart the two senses of recruitment, we are bet-
ter positioned to see how extended investigations can benefit from a simultaneous focus on local
mechanistic questions and broader developmental ones.’

Second, the distinction helps to bring into focus the important role of conscious, deliberate
thought in extended discussions. As we saw, conscious, deliberate recruitment can play a key role
in the formation of extended systems. However, it is not entirely clear at present how deliberate,
conscious reasoning fits within the PP framework. At first blush, conscious deliberation appears
to involve the flow of logically connected ideas (or merely associated ones, or some combination
of the two). It does not appear to involve the generation of prediction. There does not appear to be
any mismatch with which an error signal might be generated, or prediction for conscious thought
to be about. The structure of conscious deliberation does not appear to neatly fit within the PP
framework.'” Work on metacognition and problem solving may prove particularly relevant here, as
self-explanation and error awareness, for example, are often found to be important metacognitive
strategies in problem solving (Tajika et al. 2007; Erbas and Okur 2012). Thinking further about
how such work fits within the wider subpersonal and personal story PP wants to tell may help to
smooth out any apparent tension in the relationship. Attending to the different senses of recruit-
ment may enable us to better understand how the fast, automatic processes involved in real-time
precision estimation interact with the slower, more deliberate thought processes involved in epis-
temic activities spread over longer time scales. Each contribute to the creation of extended systems,
but each does so in a different way. To be clear, I am not saying that PP cannot account for con-
scious deliberation. Rather, I am saying that in focusing on the ways in which extended cases are
generated by conscious deliberation, the two senses of recruitment draw our attention to the need
to spell out what the relationship between fast, automatic processes and slower, deliberate thought
processes amounts to, and that holds promise for any future extended/PP story.

Finally, teasing apart the two senses helps to account for an important aspect of why cogni-
tive extension is poised to occur at all. As Clark and others suggest, fluidity and automaticity are
likely markers of bona fide extended systems. Yet, as we saw, in many cases, such as the budding
mathematician or musician, there is something important to how external resources are recruited
over longer time-scales; many resources are poised to acquire the requisite fluidity and “high band-
width” with enough time. Ready-to-hand and adaptive recruitment preserve this key feature of
extended cases. Part of the reason why, I want to suggest, is because they indirectly highlight the
different processes underlying extended system formation, e.g., niche construction, scaffolding,
etc. Ready-to-hand recruitment captures how well-understood and integrated resources are de-
ployed in on-the-spot assemblies, while adaptive recruitment reflects the ways in which external
props and resources gradually become woven into our cognitive economies such that they come to
count as cognitive extensions. The ready-to-hand/adaptive distinction captures an important part
of our thinking about extended cases.

CONCLUSION

So, to briefly sum up, I argued that Clark’s (2024) solution to the recruitment puzzle, while instruc-
tive in several ways, comes up short. This is because it fails to distinguish between two important
senses of recruitment: ready-to-hand and adaptive recruitment. I suggested in turn that further
attention to these two senses of recruitment provides constructive ways of further developing the
extended mind thesis, focusing attention on both the different factors involved in extended inves-
tigations and the role of conscious deliberation and long-term adaptive integration.
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NOTES

1. Discussion of PP and extended cognition has sometimes been framed through the lens of ‘Markov Blankets’
(Hohwy 2016, 2018; Kirchhoff and Kiverstein 2019, 2021). I follow here Clark in avoiding such a framing. For
a broader overview of the relationship between extended cognition and PP, see Kersten 2022.

2. For an earlier version of the account, see Clark 2017.
For a detailed discussion, see Smith and Sprevak 2023.
Elsewhere, Clark (2011: 450) also suggestively writes: “different neural sub-systems would have their own sub-
personally mediated ways to ‘call’ or access the external resources, thus building the resource’s reliable presence
so deep into the information processing flow chart that it becomes visibly arbitrary and unhelpful to draw a
single metabolically determined line dividing the truly ‘cognitive.”
For recent criticisms of the idea, see Facchin 2024 or Smart et al. 2022.
This sense of recruitment can also be found in the wider extended cognition literature. See Menary 2018 for
discussion.

7. 'There is potentially a third sense of recruitment, in which the agent itself is modified in order to use a resource,
what might be called “ontogenetic” recruitment. However, as this further sense does appear to directly bear on
extended cases, I leave it to one side.

8. 'There is likely no sharp line here, as various engagements will recruit external resources along a continuum of
more intentional and effortful less.

9. One line of response might be to suggest that adaptive recruitment is simply a way of “setting the scene” for
downstream, on-the-spot cognitive extension (see, e.g., Clark 2011). In a sense, I think this is right. Adaptive
recruitment, indeed, often serves this role. However, such a response does not address the specific point being
made here: namely, that neither the subpersonal routines described by PP, nor the shared cultural or social
practices described by Hutchins (2010), is sufficiently fine-grained enough so as to make sense of all bona fide
extended cases. To explain the temporally extended dovetailing between the neural and extra-neural resources,
we also have to consider the role played by consciously directed agentive level goals and reasoning in recruit-
ment.

10. See Rupert 2022 for further discussion.
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