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ABSTRACT OF THE DISSERTATION

Body and Memory: An Inquiry Into Skill

by

Rotem Herrmann

Doctor of Philosophy, Graduate Program in Philosophy
University of California, Riverside, September 2023
Dr. Eric Schwitzgebel, Chairperson

This project aims to produce an account of procedural memory, specifically as it relates
to physical skills. Part 1 is an exploration of the nature of skill moving through literature spanning
philosophy of mind, psychology, cognitive science and epistemology. From this exploration,
several key criteria for skill are developed that will need to be met and maintained in an account
of the memory of this phenomenon throughout the rest of the project. Building on these criteria,
Part 2 demonstrates that existing dominant models of memory, namely Storage and Retrieval,
Reconstructive, and Simulationist accounts, are not sufficient to encapsulate or explain
procedural memory, though they do offer some hints as to what we should be looking for. Based
on the shortcomings of existing accounts, Part 3 examines accounts from an altogether different
approach, namely embodied views on memory. However, it is determined that not all embodied
views are fit for an account of procedural memory and that views that lay out a clearer connection
with the experience of time and bodily influence in memory are necessary. As such, the project
ultimately puts forward a positive account inspired by figures like Merleau-Ponty and Maxine
Sheets-Johnstone whereby procedural memory is a process of holding together one’s past, present

and future through intentional action and familiar kinesthetic movements.
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Part 1:

A Walk-Through of Motor Skill

Introduction:

When we think of what it means to remember something, we usually think of
things like remembering your partner’s birthday, or the day you graduated from high
school, or that Paris is the capital of France, or that Robert the Bruce led the Scots to
independence against the English in 1314. That is, we usually think of memory as having
to do with remembering facts, figures, events from history or one’s own life. In this
sense, what we usually think of as memory has to do with remembering what we
colloquially think of as ‘information’. But there are other things I might be said to
remember. For instance, suppose (completely hypothetically, of course) I learned how to
play clarinet as a child, played it regularly till the end of high school and then never
touched it again. If | was to pick up a clarinet today and manage to play it competently,
we might be inclined to say something like, “hey, whaddya know! She remembers how to
play!”. Whatever I might be said to remember, in this case, is what psychologists call
procedural memory, or what philosophers tend to call non-declarative memory. And
whatever I’'m remembering, seems to be importantly different than the ‘information-
based’ stuff that we mentioned earlier.

So, what is this procedural memory, then? The category of procedural memory is

usually thought to cover several phenomena, including priming effects and habit, but one

of its primary domains is understood to be that of skill': this is the aspect of procedural

1 More on this in Part 2, Chp 4.



memory | am most interested in. The aim of this project is to get a grip on how memory
plays a role in physical skill and skilled behavior, like that of playing an instrument or a
sport. To do this, we will turn our attention to leading models of memory and how it
works, and determine how well they apply to our procedural case. The first of these will
be Storage and Retrieval (S&R) views (Chp 4), followed by more contemporary
Reconstructive views (Chp 5). However, we will see that neither of these accounts will be
able to help us, largely because they are built around the former ‘information-based’ type
of memory. Given the failure of these previous views to account for our target
phenomenon, and since our focus is on physical skills for which the body is presumably
integral, we will then turn our attention to a some alternative understandings of memory:
namely, Embodied views (Chp 6) and Phenomenological views (Chp 7). Using the
phenomenological views, especially that of Merleau-Ponty, we will end our investigation
with an account of procedural memory that is fundamentally different from many of our
original starting points and from our usual understandings of what it means to remember
something. Ultimately, we will see that, in order to explain procedural memory, we will
need to tie the remembering subject in with their environment, with their positions in
space and time, and with their bodies as the intersection of all these dimensions. All of
this will mean that memory is not so much a question of bringing past information or
experiences to bear on your behavior, but of collecting and holding your entire
subjectivity together across time and action. But we are still far from that...

However, since skill is so central to this kind of memory, it will be crucial to get a

clear picture on what ‘skill’ is and what it means to be skilled at something. With this



task in mind, Part 1 of this dissertation consists of an exploration of skill —how it is
characterized across various disciplines, its acquisition, its relation to knowledge, its
relation to other phenomenon like habits, etc. Chapters 1 and 2 begin this exploration and
involve extrapolating key criteria for skill from literature in Philosophy of Mind,
Cognitive Science and Psychology on the one hand (Chp 1), and Epistemology on the
other (Chp 2). In Chapter 3, | address a key example of the sort of skill | see as central for
much of what happens in later chapters of the dissertation, namely walking. Walking is
understood by many to be a ‘basic’ skill — one exemplary of the foundations of bodily
engagement in skillful action and one that lays the grounds for many other skills. But
many others understand walking as ‘too basic’ to be a skill — they see it as an innate
ability and so out of the running for consideration as a skill. I demonstrate that, contrary
to some intuitions, walking is in fact a skill and that it meets all the standard criteria and

understandings of skill developed in the earlier chapters.



Chapter 1:

Accounts of Skill in Philosophy of Mind, Cognitive Science, and Psychology

1.0: Introduction:

In trying to get a grip on what it means to have a skill, we will first begin with an
investigation about the nature of skilled performance. For instance, suppose you know
how to play volleyball, and suppose you’re quite good at it. Suppose further that someone
who wasn’t as skilled as you wanted to know about how you perform so well. They
might ask things like, “How did you become so skilled? Was it something you were
innately and immediately good at? Or was it something you learned over time? When or
how did you realize you were getting better? What’s it like when you play? Are you
thinking about everything you’re doing? Or are you in a ‘flow-like’ state, just letting
things happen? How do you keep track of everything going on?”

These are precisely the kinds of questions asked in more empirically minded
investigations across philosophy of mind, psychology and cognitive science, all of which
we will explore in this chapter. We will see that there are generally two main camps, and
so two main sets of tendencies, in answering these questions: we will call them
‘intellectualists’ and ‘non-intellectualists’. Intellectualists tend to give answers that
highlight the cognitive control and effort of the performer in being able to perform as
well as they do. Non-intellectualists, on the other hand, tend to emphasize the
automaticity and ‘flow’ of their actions as foundational for their performance. However,
will see that, though both sides have evidence in their favor, neither is able to fully take

account of the other’s. As such, taking on a hybrid position between these two camps



seems the best way to account for as much evidence as possible, and should serve as the
model for the rest of our investigation.

1.1: Learned vs Innate:

In order to characterize skill, most accounts in philosophy, psychology and
cognitive science focus on several key aspects of the phenomenon. These aspects are
intuitively, phenomenologically and empirically backed, in most cases. One of the key
features of skill is that it is learned — in other words, it cannot be an exercise or action that
is innate to the individual®. For example, one wouldn’t usually expect that an activity
such as breathing or digesting (at least under normal circumstances) amounted to any
kind of skill —it’s simply an innate capacity of a human body. On the other hand, the
classic examples of skill (such as riding a bike, playing a sport or an instrument, etc.) are
activities that an individual has to learn over time. Though some people may be more
‘innately’ or ‘naturally’ disposed towards these various activities, it is thought that
performing with any degree of competence, or successful performance more generally,
will always require some amount of learning and practice.

Indeed, most accounts of skill focus on its acquisition and understand this to be at
the core of the phenomenon. There are many such accounts that put the learning of a skill
at its core. For example, (Stanley & Krakauer, 2013) say that “skill can be considered the

practice-related improvement in a goal-oriented action” (pg 5). Similarly, Fridland (2014)

2 Some have argued that it is not clear whether learning is a necessary feature of skill, but they agree
that “it is reasonably clear that most human skill involves substantial learning”. (Christensen et al.,
2019)



explains that skill® is practiced, where practice is understood “to require, at least
temporarily, attending to and attempting to improve an ability as an end in itself” (2732).
One of the most classic views of skill, namely Fitts and Posner’s account (1967),
focuses primarily on skill acquisition and describes three stages of this process®. The first
is what they call the cognitive stage, in which the practitioner performs the actions
involved in the task but at a level that only approximates ‘proper’ performance. The
second stage is the associative stage, in which the practitioner notices and corrects errors
made in performance. The third and final stage is the autonomous stage, in which the
practitioner starts making continuous, incremental improvement in their performance in
such a way that demonstrates increasing ‘autonomy’ from cognitive control (Fitts &
Posner, 1967).
As this is very widely accepted, our first criterion of skill will be as follows:
Criterion 1: Skill, in so far as it relates to the ability to successfully perform an
activity, is learned, acquired or gained through practice. It is not innate ability.

1.1.1: Dreyfus and Dreyfus on Skill Acquisition

Even though the general idea described in Criterion 1 is very well accepted, the
precise means or mechanisms of this learning is not as generally accepted. | want to focus
on perhaps the most well-known and most referenced philosophical account of “skill as

learned’ and its process of acquisition. This provides us with an example to work through

3 Fridland actually phrases this sentiment as ‘control’ being learned with practice. However, as will
be seen below, Fridland understands control to be the core of skill and the aspect of it that we should
be most concerned about. As such, I felt the shift in terminology in this instance would be acceptable
when speaking in broad or general terms.

4 This approach has been labeled an ‘information processing theory’ (see (Toner et al,, 2015) in
which controlled processing eventually makes way for automatic processing.



more carefully and a reference point from which to make comparisons and critiques. The
account in question is that put forward by (H. Dreyfus & Dreyfus, 1986), (henceforth
D&D) in which they explain that skill is “acquired from practice and sometimes painful
experience™ (ibid, 16). D&D explain that, in some instances, it is acquired through trial
and error or guided imitation of more seasoned practitioners. However, they suggest that
it is more common for adults to begin “to acquire new skills by means of either written of
verbal instruction” (ibid, 19) — this latter means of acquisition is the one they’re most
interested in and use as a basis for exploring the means of skill acquisition in general.

D&D’s account posits five stages of learning acquisition and has proven
influential in the literature at large. These five stages progress sequentially from one to
the next and, according to D&D, have the advantage of explaining, (1) the transition from
novicehood to expert over time and repeated practice and, (2) how the most ‘talented’
practitioners at later levels perform better than even those most talented practitioners at
earlier levels (ibid, 21).

The first stage of D&D’s skill acquisition model is the ‘Novice’. Here, the
practitioner learns various basic facts and features about the performance of the skill as
well as some rules about how to incorporate those facts and features into their
performance. D&D stipulate that there will be some elements of a situation that are so
clearly defined for the novice that they can recognize them without reference to the
overall situation — these they call ‘context-free’ elements. Further, they understand the

manipulation of these ‘context-free’ elements based on rules to be ‘information

5 They equate skill with ‘knowledge-how’ - more on this in Chp 2.



processing’. ‘Information processing’ is understood to be distinct from more holistic
methods of recognition, for example ‘template matching’. In other words, the manner in
which a novice proceeds is like “a computer following a program” (Dreyfus, 1997, 19)
and involves a detached rule-following stance.

To play out these stipulations, consider the following example (which D&D use
but do not flesh out fully). Consider a novice driver who is presented with information
such as the speed at which to drive in a residential area; or what distance to keep between
themselves and the car in front of them when pulling up behind it; or looking *10 seconds
ahead’ on the road while driving; etc. All of these facts are context-free, as they are
universal or general rules rather than specific applications to a particular instance of
driving and the rich context in which that instance would exist. For example, it doesn’t
consider the traffic conditions of the neighborhood, condition of the car, unanticipated
stops, etc. Suppose a novice driver recognizes that the distance to maintain between
themselves and a car in front of them when pulling up behind it is, say, a car’s-length. If
they do this based on the application of rules around this context-free element, for
example, thinking to themselves ‘if I am pulling up behind a stopped car on the road, then
I should keep a car’s distance between me and the car in front of me’, then they would be
doing so by ‘information processing’. If, however, they recognize this based on some

other measure, for example, that this is the distance they usually maintain while driving



and that it is the distance they have been taught in the past, they will be doing so based on
a ‘holistic® template matching’.

However, since they have not yet developed a more complete sense of the task at
large, the novice judges their performance based on how well they follow the rules. That
is, though they have a small pool of past experience to guide them, their judgment of their
own performance will still be largely based on holding themselves to the handful of
initial rules they learned. In order to improve, D&D suggest that the novice must acquire
several such rules and accumulate experience around them to help them move on to the
next stage. They also add that, at this stage, performance of the skill in line with all the
rules they have acquired will require a great deal of concentration.

The second stage of D&D’s skill acquisition model is the Advanced Beginner
stage. Here, after considerable experience in real-world situations, the practitioner
advances their skill to a ‘marginally acceptable level’. While they do learn more context-
free facts and use more sophisticated rules, “it also teaches [them] a more important
lesson involving an enlarged conception of the world of the skill” (D&D, 1986, 22). That
is, with more practical experience comes an increased ability to recognize elements of the

skill on their own. D&D call these ‘situational’ elements, because they are based on

6 A point of clarification - one might worry that such a driver might still be determining where to stop
in a more ‘information-based’ sense, since they may still be deducing from past experience where the
appropriate place is to stop. However, the sense in which it would be more ‘holistic’ for D&D is that it
relies on their grip of the situation at large rather than any kind of deduction or ‘analytic’ reliance on
past experience - for instance, the nervousness they feel if they get too close to the car ahead, the
‘familiarity’ of starting to break at the appropriate distance given their understanding of the car, etc.
In this sense, the driver is relying on a more holistic relationship between past experience and
present circumstances to help guide them, rather than actively deducing the appropriate place to
stop. But we should note that, at this stage, this kind of template matching will not be robust and will
be based on relatively little past experience. Whatever the ‘holistic’ understanding is at this point
should be understood to be only the first steps in the process described below.



particular, real-world experiences in a variety of contexts. D&D also suggest that this
shift has to do with ‘perceived similarity with prior examples’. That is, at this stage,
practitioners are just beginning to build up their own understandings and familiarity with
the skill based on past experience and recognizing its relevance in present circumstances.
With this level of experience, rules can now be applied to both situational and context-
free components of the skill.

Consider the same example of learning to drive. The advanced beginner driver
can now, according to D&D, use situational elements to help in their decision making
about driving. For example, they might now be able to use engine sounds as an additional
factor in their application of rules: if the engine is making an unusual sound once it
reaches a given speed, the driver might decide not to accelerate any further or to slow
down. The engine’s sound is a situational factor, one having to do with this particular
instance of driving, that can now be incorporated into their decision-making process.

The third stage is Competence. At this stage, the practitioner can recognize a very
large degree of context-free and situational elements in real-world circumstances.
However, in the lead up to this stage, they do not yet have a sense of which of these are
most important and so this recognition of elements can become overwhelming. Because
of this, a mark of having achieved competence is to adopt a ‘hierarchical procedure of
decision making’. These usually consist of, first, choosing a plan to organize the
situation, and then examining all the elements and ranking them based on the chosen
plan. With this in hand, the practitioner can then form ‘constellations’ of elements and

learn that, when a given constellation arises, they should act in some particular way.

10



Unlike the novice, who was provided with a set of rules to follow and dutifully does so,
the competent performer begins to organize and prioritize those rules using their own
judgement and experience.

Back to the driving example, a competent driver is now no longer focusing solely
on facts about how to drive generally, but will also be motivated by a situational goal,
such as getting from A to B quickly, perhaps due to tardiness. With this in mind, the
driver can select the most direct route with the least traffic, putting aside other features
such as the familiarity of one route or the scenic beauty of another. Similarly, because
they are driving in accordance with their goal, they might not focus so much on
maintaining the same distances between themselves and the car in front, or on staying
within the speed limit, etc; speed may require pulling up alongside a car so they can turn
right rather than waiting behind it, for example, or simply driving faster than the speed
limits of that area allow. This being the case, some of the elements that they would
initially have intently focused on in previous stages can be deprioritized and put aside in
favor of achieving larger goals.

Choosing a plan, however, is not as simple as merely following rules. There is no
objective procedure on how to choose a plan and yet this choice is absolutely critical in
the process of skillfully performing an action. In fact, D&D stipulate that performance at
this level requires choosing a plan to organize one’s behavior. They explain that the
“combination of nonobjectivity and necessity introduces an important new type of
relationship between the performer and [their] environment” (D&D, 1986, 26).

Specifically, the choice of a plan introduces the notion of responsibility for said plan and

11



its consequence, which brings with it emotional engagement with one’s choices. So,
while the choice of plan is made in a detached manner, the practitioner will ultimately
find themselves deeply involved in the results of their actions. A successful outcome will
bring deep satisfaction, while failures will be painful. This involvement is actually crucial
for future development because “resistance to the frightening acceptance of risk and
responsibility can lead to stagnation and ultimately to boredom and regression” (Dreyfus,
1997, 21).

The fourth level of skill acquisition is Proficiency. One of the new features of this
level of skill is a kind of deep involvement in the task that establishes a responsive
perspective for the practitioner. Once in this deeply involved perspective, certain parts of
a situation will stand out to the practitioner while others will be ignored. Experience will
be largely responsible for what stands out and what doesn’t — whatever the proficient
practitioner has learned is most relevant will pop out, while anything less than relevant
will remain ‘in the background’. This highlighting of salient features happens naturally
and intuitively for the practitioner — they are not calculating or determining that they are
relevant, they already stand out as such given their past experience.

Throughout the course of action, these salient features, plans, expectations, etc.
will change as the conditions of the activity change and the proficient practitioner will
have to make adjustments to their behavior. Choices are made in this state, but they are
made without conscious deliberation. Rather than applying rules to salient elements to
build up a holistic understanding of the situation, the proficient practitioner is already

engaged with the holistic pattern and reacts accordingly. D&D suggest that this is

12



because “the proficient performer has experienced similar situations in the past and
memories of them trigger plans similar to those that worked in the past and anticipations
of events similar to those that occurred” (D&D, 1986, 28)”. They call this ‘intuitive’®
ability ‘holistic similarity recognition’ (ibid). In other words, as the practitioner becomes
increasingly ‘involved’ in performance, they will start to develop holistic understandings
of the patterns of a task and “intuitive behavior gradually replaces reasoned responses”
(Dreyfus, 1997, 21). Once this intuitive understanding is established, they will be able to
“simply see what needs to be achieved rather than deciding, by a calculative procedure,
which of several possible alternatives should be selected” (ibid). As this happens, action
becomes easier and less stressful, and one experiences less doubt about one’s actions —
indeed, “at the moment of involved intuitive response there can be no doubt, because
doubt comes only with detached evaluation of performance” (ibid).

Though some parts of the proficient performer’s action will operate on this
intuitive level, including the ways in which they organize and understand their task, D&D
explain that they will still find themselves thinking analytically about other aspects of the
task. Namely, certain parts of their planning, including how best to manipulate the

environment. This is because the proficient practitioner has enough experience to guide

7 D&D also note that there is an element of comfort or discomfort that comes with the recognition of
past experiences. If an activity is lining up neatly with past experience, the practitioner will likely feel
a degree of comfort in making their decisions. Conversely, past experiences do not line up neatly with
the current circumstances, this will likely cause the practitioner to feel discomfort, which will drive
them to search for options that reduce their unease while maximizing desirable outcomes. (D&D
1986, 37).

8 D&D understand ‘intuition’ to involve ‘deep situational involvement and recognition of similarity’
(29) and treat is as synonymous with knowledge-how (28). It is nonconscious and non-inferential,
but it is not simply guessing, divine inspiration, or the like. They believe the basis of intuition is the
memory of whole past situations and what happened after them, and this provides the basis of
intuitive expectations (38).

13



their intuitive grip on goals and important features of a situation (i.e. a big picture), but
not yet enough to intuitively select the best response to every scenario or how best to
utilize environmental factors (i.e. finer points of the big picture). As such, the proficient
practitioner may still decide what to do by falling back on detached, rule-based processes.
For example, a driver approaching a tight curve might intuitively realize that they are
driving too fast to go through it safely. Once the ‘spell’ of intuition is broken, they will
then make an analytic decision about whether to take their foot off the accelerator, apply
the brakes, etc. Thus, analytic decision making still happens at this level, but it is separate
from the truly ‘intuitive” aspects of performance of the skill.

Finally, the fifth stage of skill acquisition is Expertise. Like the proficient
practitioner, the expert is deeply involved in their performance of the skill and intuitively
knows what needs to be achieved based on a deep and practiced understanding. However,
unlike the proficient practitioner, the expert also knows how to achieve their goals on an
intuitive level — this is the distinguishing mark of an expert. This is achieved by the
expert developing a more refined sense of discrimination than the proficient practitioner:
looking at the big picture, the expert is able to distinguish between situations requiring
one response from those requiring another. This is gradually acquired with experience
and the application of the same involvement and intuitive response down to these ‘lower’
levels (Dreyfus, 1997, 22). Much of their ‘intuitive’ performance will have to do with
memory ‘triggering’ similar past experiences and acting in accordance with what worked
for them in the past. Since the expert does not need to ‘detach’ to consider plans or how

to execute them, they undergo complete immersion in a task and do not separate

14



themselves from it. That is, our driver would ‘become one’ with the car — rather than
understanding themselves as ‘driving a car’, they are simply ‘driving’ (D&D, 1986).

Usually, the expert will not make decisions based on analytical calculations or
formulaic rules — they act based on their experience of their position in the activity and
how it relates to their past experience (ibid, 37). Their experience, itself, indicates when
something feels amiss and a new course should be taken, and course-corrections will
happen in the same ‘intuitive’ way described above. D&D explain that “/w/hen things
are proceeding normally, experts don’t solve problems and don’t make decisions; they do
what normally works” (original emphasis, ibid, 30-31). However, just like in the previous
level, there may be instances in which the expert will have to ‘think’. In situations where
the outcomes are particularly important and when the expert has enough time, they may
deliberate about how to act. However, “this deliberation does not require calculative
problem solving, but rather involves critically reflecting on one’s intuitions” and will
happen outside of the ‘flow’ state (ibid, 32).

The picture D&D paint, then, is one where skill is gradually acquired and moves
from rigid rule-following to expert intuitive ‘flow’ — from detached top-down control to
involved equilibrium. As previously mentioned, this account has proven extremely
influential and serves as one of the central philosophical accounts of skill acquisition.
However, one of the reasons it is considered so central is because it is perhaps the
quintessential ‘non-intellectualist’ understanding of skill and serves as the main target for
many intellectualist positions. As this and the next chapter proceed, | will explore Hubert

Dreyfus’s further developments on this view and give further insight into mechanics of
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what he often refers to as ‘skillful coping’, i.e. fluid, ‘unminded’ engagement in an
environment. Similarly, 1 will explore the many points of disagreement that intellectualist
positions take up with his position.

First, however, there seems to me to be a common set of concepts that will be
useful to lay out, as most views agree that these features are characteristic of skill and try
to account for them in different ways, namely fluency and flexibility. With these in hand,
we will be better equipped to flesh out both intellectualist and non-intellectualist
understandings of skill.

1.2. — Fluency and Flexibility

In addition to being learned, two core features of skill described across the
literature are fluency and flexibility®. ‘Fluency’ of skill has to do with the smooth and
graceful manner in which skilled action is performed. Novices, for example, will often
perform tasks in rather faltering or disconnected ways that betray their status as novices.
Skilled practitioners, on the other hand, will often perform tasks with fluidity and grace.
For example, Adolph & Robinson, (2013) describe the fluency of skill as follows:
“Fluency is what makes skills efficient, coordinated, and beautiful to observe. It is the
ability to execute movements smoothly, accurately, and rapidly” (14). Building on ideas
from D&D, fluency (or in their parlance, fluidity), involves complete immersion in a task

such that the practitioner seemingly operates completely intuitively and seamlessly.

9 The terminology used to describe these same concepts varies across the literature, but I think this
wording is accessible and intuitive.
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Flexibility, on the other hand, has to do with the practitioner’s ability to adapt the
performance of their skill across varying circumstances — that is, their ability to
adequately respond to the various changes, pressures and difficulties of a situation and
still perform well. Part of the idea here is that any given skill will have to be applied over
an extraordinarily large array of circumstances — no two instances of performance are
ever exactly the same. As such, a skill must exhibit flexibility by being deployable and
consistent across all these instances. The flexibility of a skill might entail being applied
across all the various instances within set or ‘normal’ parameters of the skill (for
example, being able to play basketball on indoor courts under the ‘normal’ conditions of
time, other players, the usual equipment, etc.), or it might entail being applied across
increasingly dissimilar parameters (for example, playing outdoor basketball where
temperature and wind might have to be taken into account, or playing with a much
heavier/lighter ball, etc.). Being able to use skill across these instances would
demonstrate the flexibility of a skill.

These parameters are also very widely accepted and so our second criterion of
skill will tentatively be...

Criterion 2: skill is typically manifested in fluent and flexible action.

This much is uncontroversial. However, there is extensive literature on the nature
of fluency and flexibility and what kind of processes help instantiate them. More
specifically, there is a debate between what we might call intellectualists and non-
intellectualists about whether fluency and flexibility are instantiated through cognitive

control or through automatic processes, respectively. As such, in order to clarify our
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second criterion and in order to reach our third, we will explore this debate more
carefully. Through this investigation, we will see not only how each camp accounts for
the fluency and flexibility of skill, but also the (often empirical) evidence they rally in
their favor. Rather than ultimately offering a full endorsement of either of these positions,
we will see that neither is able to fully capture or account for the strengths of the other.
Instead, | will present an example of a commendable third-option view that maintains the
strengths of ‘both sides’ and will suffice for our current purposes of understanding
fluency and flexibility until we reach later stages of the dissertation.

1.2.1 — Non-Intellectualist Accounts of Skill

Non-intellectualist accounts aim to describe skill in a way such that it does not
rely on any ‘thinking’ processes — these accounts vary across the literature and will often
focus on different iterations of what kind of ‘thinking’ process they are interested in.
Some aim to deny the role of explicit, conscious thought in performance, while others
deny the role of any propositional thinking during performance, and others still deny the
necessity of ‘representations’ for performance (D&D 1986 being a paradigm example,
and Dreyfus’ later work covers all of the above). Much of this denial gets showcased in
the non-intellectualists’ push for ‘automaticity’ of skill. For example, many people would
acknowledge on both intuitive and phenomenological levels that when one first begins
learning how to do something new, its performance is difficult and requires a great deal
of attention. However, as one gets better at this activity, it’s commonly thought that
performance becomes increasingly ‘automatic’ — i.e. the task or activity becomes easier

and one can perform it without having to think so consciously about what one is doing. In
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this context, automaticity involves what some have called ‘mindlessness’ or a ‘flow’ state
— these are thought to involve both a lack of thought (conscious or otherwise) about how
one is performing the task as well as a certain ‘fluidity’ of engagement.

Non-intellectualists will often cite automaticity as a means of encapsulating and
explaining the characteristic features described above, i.e., fluency and flexibility. For
example, fluency is often tied to the idea of automaticity in so far as it seems to come part
and parcel with automaticity — that is, the more automatic one’s performance, the more
fluent. Similarly, D&D (1986) describe the fluidity'® of performance that comes with
expertise. As we saw, for them it has to do with the deep immersion in a task which
means that the expert does not have to consciously think about how to act. For D&D,
fluidity in skill comes when the practitioner is so expert that they can recognize what to
do and how to do it based on a holistic understanding of their situation and do not have to
pause, stop, or start to deliberate about this. They simply ‘react’ because they are so
deeply bound up in the situation and recognize patterns that they have already
encountered. As such, they can act in the quick and continuous ways that typify fluidity
of action. Again, this fluidity is thought to be related to the automaticity of skill because,
for actions to unfold so skillfully and so quickly, it is argued that there simply cannot be
enough time for conscious deliberation to occur.

Non-intellectualist accounts also understand automaticity to be involved in the
flexibility of skill. There are at least two ways that flexibility is thought to be instantiated

in automated actions (Christensen et al, 2019): first, the performance of a skill might

10 'm understanding ‘fluency’ and ‘fluidity’ to be synonymous and interchangeable.
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require the flexible use of general structures or patterns of behavior. For example, a
soccer player would have general structures or patterns of behavior in place that relate to
kicking the ball which they must flexibly perform depending on the particular goings on
of the game at that moment. At one point in the game, they may have to kick lightly
enough to dribble and, at others, they may have to kick and swing precisely so as to make
a corner shot, etc. Here, then, flexibility has to do with modifying the particulars of a
general automated pattern of behavior.

The other way flexibility is instantiated in automatic behavior is in the flexible
organization of actions in performing a task. That is, there may be several actions that a
practitioner must undertake to achieve a particular goal, but those actions can be
performed in a flexible order that still culminates in the achievement of the same goal.
For example, when cooking a meal, though there are some steps that must happen in a
particular order (such as when particular foods get added into the skillet, etc.), there are
other facets of the performance that can be performed in any number of orders. The cook
could prepare a mise en place and gather all their ingredients before starting to cook, or
they might chop and prepare ingredients in their order of addition as earlier ingredients
are already the process of cooking. Furthermore, within either of those choices, the order
in which they choose to prepare multiple ingredients can happen in any number of orders
(though it may be more limited in the latter case). Here, then, flexibility is instantiated in
the order in which ‘smaller’ actions are carried out within a larger automated process.

Since non-intellectualists argue that automaticity is linked to higher levels of

fluency and flexibility, they also suggest it is linked to increasing levels of skill. That is,
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non-intellectualists often describe the earlier stages of skill acquisition as cognition-heavy
while later, more expert stages, are increasingly ‘automatic’. For instance, recall (Fitts &
Posner, 1967), described briefly in an earlier section. Their view describes a three-stage
transition from cognitive to associative to autonomous learning/use of skill. On this
account, skill becomes increasingly ‘autonomous’ from cognitive control as it becomes
increasingly competent. Similarly, Dreyfus and Dreyfus (1986), who are among the
strongest proponents of the automaticity of skill, offer an account in which thought-heavy
problem-solving may be sufficient for producing skilled behaviors but is not necessary.
On their view, the acquisition of skill involves a transition from thought-heavy problem-
solving to intuitive, fluid responses based on a holistic responsiveness to one’s context.
The more skilled one gets, the more ‘automatic’ its deployment due to being more deeply
‘in-tune’ with one’s context.

Recall the transition up the five stages of skill acquisition described above — D&D
suggest that lower levels (novice, advanced beginner, and competence) will involve some
level of conscious, problem-solving decision making. However, the latter stages
(proficiency and expertise) are “characterized by a rapid, fluid, involved kind of behavior
that bears no apparent similarity to the slow, detached reasoning of the problem-solving
process” (27). In other words, while acting skillfully, they deny that experts or highly
skilled people make decisions about how to act based on creating and analyzing a list of

potential actions!?, nor do they need to generate and execute long lists of actions that add

11 One might worry that these kinds of ‘decisions’ or ‘calculations’ could be happening unconsciously
and so bypass some of the non-intellectualist’s concerns. However, as some of the following points
hint towards, even the unconscious versions of those thoughts would likely depend on some manner
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up to a procedure that they execute point by point, nor do they make rules or heuristics
and simply follow them. D&D are adamant that the expert doesn’t follow any rules or
make any calculations because no rules or calculations could encapsulate their skill.
Instead, they learn to recognize and respond to the patterns of a given context
intelligently but automatically. Indeed, D&D suggest that the slow, conscious, and
intentional kind of deliberation about how to act found in lower levels is not
representative of the way we usually go about in the world — these are the exceptional
cases and only happen seldomly.

One example they use to help substantiate this understanding of the separation
between cognitive or analytic ability from those involved in skill is that of International
Chess Master, Julio Kaplan. D&D performed an experiment with him where he was
asked to add heard numbers at a rate of ~1/second while at the same time playing a game
of five-second-a-move chess with another master player. D&D report that, even though
Kaplan’s analytic capacities were fully loaded during the performance of these tasks, he
was still able to play very coordinated and skillful games of chess. D&D interpret this as
evidence that skill cannot be primarily cognitive and must rather be based in automatic
execution of tasks based on extensive past experience. (D&D 1986, 33).

Beyond accounting for fluency and flexibility, automaticity is also thought to

capture some central experiences across skill performance that are repeatedly reported in

of propositions, lists, representations, etc. which they non-intellectualists deny could be in play, at all,
even on the unconscious level. However, for a more detailed explanation for how a non-
intellectualist, particularly Dreyfus, aims to account for this kind of automaticity without
representations, etc., see Chp 2.
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skill literature. As such, non-intellectualists understand these oft-reported experiences as
support for their view. Christensen et al. (2016) list these experiences as follows:

1. Skilled performance involves reduced attention, or the decreased need to pay
attention to performance once a skill has been acquired. That is, a skilled
practitioner does not need to pay attention to the mechanics of performance in
the same way a novice does, and so the amount of attention required to
perform reduces once a skill is acquired.

2. Multi-task tolerance in which a skill that has been well-learned can often be
performed simultaneously with another activity without sacrificing much by
way of performance. For example, when one is learning to drive, it might be
difficult to drive at the same time as conversing and also change the radio
station. However, once one becomes skilled at driving, one can often drive at
a high level of performance while simultaneously conversing and/or channel
surfing the radio.

3. Disruptive attention in which paying attention to the performance of a skill
can be detrimental to said performance. This is also sometimes referred to as
‘choking’, or ‘the yips’, wherein a practitioner is thought to be directing their
attention away from a ‘flow’ and back to more ‘basic’ mechanics of
performance. This is thought to have the effect of either making the
practitioner unable to perform at all or unable to perform at their usual levels.

4. Reduced cognitive effort in which the practitioner reports a low sense of

cognitive effort in performing a task. For example, learning a skill often
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requires one’s full cognitive capacity while practicing and is, as such,
cognitively effortful. But as one acquires the skill, cognitive effort can be
expended much less taxingly — performance no longer requires so many
cognitive resources.

5. Finally, reduced memory, in which the practitioner often has low or reduced
memory of having performed the skill. A common example of this is that,
once one has become skilled at driving and has, for example, become
accustomed to driving home one particular way, it is not uncommon for the
driver to forget (parts of) the drive home — they might arrive in their driveway
and be surprised to find themselves there. The reasoning here is that their
performance was so fluid and engaged that their skill was deployed on ‘auto-
pilot” and required little guidance or monitoring to achieve the task. As such,

little (if any) of the trip is recorded in their memory.

Furthermore, there are some empirical studies that help substantiate the non-
intellectualists’ support of automaticity in skill. For example, when practitioners first start
learning a new motor skill, their motor cortex is in heavy use throughout performance.
However, as they get better, activity in their motor cortex decreases and is gradually
transferred to subcortical regions, especially the basal ganglia (Aldridge & Berridge,
2003; Poldrack et al., 2005). Similarly, as practitioners become better versed at motor
skills, they begin to be able to sort their actions into ‘chunks’, meaning they can group a

series of component actions together into one cohesive action. Being able to ‘chunk’ in
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this way means they can perform the same task with decreasing demands on their
attention (Boyd et al., 2009).

1.2.2 — Flow states - Thinking as detrimental to automatic processes:

Point (3) above, disruptive attention, suggests that paying (too much) attention to
the finer points of a skill one is performing, e.g., starting to think about it, will be
detrimental to said performance. This phenomenon has been identified as ‘choking’ or
‘the yips’ and the common wisdom suggesting ‘don’t think, just do’ can be found in all
manner of writing on skill, including D&D, Fitts and Posner, the Zhuangzi (lvanhoe &
Norden, 2005)and writings on baseball by evolutionary biologist Stephen Jay Gould
(Gould, 2004).

An oft discussed example of this kind of hinderance is the story of New York
Yankee basemen Chuck Knoblauch. Knoblauch developed a series of throwing problems
that seemed to indicate a lack of control over his performance — sometimes he was barely
able to toss the ball and other times threw it shockingly far out of bounds. His impairment
was popularly understood to be one of having started ‘thinking’ about his performance
and suddenly starting to pay attention to what had been up till then his ‘automatic’
throwing processes. Having done this, he had significantly impaired his performance and
was seemingly unable to return to the more ‘natural flow’ of his play. This case is often
seen as emblematic of failing to adhere to the general wisdom, “don’t think, just do” — by
getting too caught up in ‘thinking’, Knoblauch couldn’t ‘do’. As such, non-intellectualists
suggest that, when performing well, practitioners will be performing in what is often

called a ‘flow state’ which avoids active reflection on one’s performance.
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A now familiar view helps account for this kind of conventional wisdom around
flow states. Within their larger framework, D&D also describe a particular area of
interest within ‘automatic’ performance which they call ‘flow’. D&D understand ‘flow’
states to be those in which all monitoring of behavior is suspended, performance reaches
its peak, and which are accompanied by a feeling of euphoria. D&D explain that, rather
than understanding ‘flow’ states to be a sixth level of their skill acquisition taxonomy, it
is a particular iteration of performance at the two highest levels (proficiency and
expertise) in which monitoring activities have stopped (D&D, 1986, 40).!> Because
monitoring has stopped and the practitioner is now thought to be completely immersed or
engaged in the task and acting purely based off of fine-tuned responsiveness to their
environment, Dreyfus sometimes refers to flow states as ‘mindless’ in later works.

This description of flow lines up nicely with conventional wisdom that paying
attention to one’s own performance is extremely detrimental and may lead to failure or
inability to perform. In other words, if the highest levels of skill are automatic,
unmonitored and ‘unthinking’, then thinking about, paying attention to, or actively
noticing what you are doing will lead you to be unable to perform in expert ways. It is
important to note, however, that D&D suggest that no thinking at all happens during flow
states, and they limit flow to those at the highest levels of performance — this sets them

apart from other views on “flow’.

12 D&D are criticized for their conception of skill being too passive (see Fridland, 2014) - in other
words, their account is accused of suggesting that the agent is completely passive in the performance
of their skill and is merely being moved by their environment - i.e. they are not acting intentionally.
This might be especially evident in cases of ‘flow’ as D&D describe it. Dreyfus responds to worries of
these sorts in follow-up works (Dreyfus 1997,2002) which are covered in the next chapter, and offers
an account of how this kind of action is still intentional even if passive.
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For instance, another popular version of the notion of flow states is described by
Mihali Csikszentmihalyi which diverges from the D&D ‘classic’ and may be less familiar
to philosophers. He describes it as a state of “optimal experience”: one where a
practitioner has,

“(...) a sense that one’s skills are adequate to cope with the challenges at hand, in

a goal-directed, rule-bound action system that provides clear clues as to how well

one is performing. Concentration is so intense that there is no attention left over to

think about anything irrelevant, or to worry about problems. Self-consciousness
disappears, and the sense of time becomes distorted (Csikszentmihalyi, 1990, pg

71).

For Csikszentmihalyi, what matters for being in a flow state is being appropriately
occupied by the task such that it pushes the boundary of a practitioner’s current skill level
but keeps out intrusive self-conscious thoughts. In order to break into this kind of
concentration, practitioners often have set self-determined goals for their performance
(usually, incremental performance markers) which generates sufficient intrigue and
reward in a task to make it engrossing (ibid, 74). Similarly, they must cultivate an
enjoyment in the rewards of the task, for example their progress and improvement of
skill, etc.

For instance, a runner may set themselves the following kinds of goals; running
the same course in decreasing amounts of time; running the same distance on
increasingly difficult terrain, (maybe increasing inclines or running on unpaved roads,
etc); running a given distance with fewer or no breaks. All of these would make their
running goal-directed and would give them a marker of their performance with which to

see their improvement. Trying to achieve these goals would also generate enough

engagement to keep the practitioner’s attention, thereby helping them drown out other
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thoughts or concerns, and make the performance rewarding, especially as they improve
and gain satisfaction from this improvement.

Built into this description is the idea that, if one does become distracted from
one’s performance and attention is pulled elsewhere, flow will not be achievable. In some
places, Csikszentmihalyi refers to this as ‘psychic entropy’, which he understands to be a
disordering of consciousness that results from attention being pulled in various directions
(ibid, 37). In other places, he brings up ‘self-consciousness’ as a likely indication of
insufficient concentration on the task and so an inability to break into a flow. In the first
sense of disordered attention, i.e. ‘psychic entropy’, Csikszentmihalyi seems in line with
more traditional non-intellectualist thinking about flow: if one becomes distracted from
the primary task, either because of fear, worry, anxiety, etc., flow will not be achievable.
However, Csikszentmihalyi’s understanding of self-consciousness is perhaps more
nuanced than the usual suggestion that ‘thinking’ breaks down flow states.

During a flow state, Csikszentmihalyi would seem to suggest that practitioners are
concentrating and thinking about the task at hand — they are trying to reach various self-
determined goals and likely thinking about how best to achieve them. So ‘thinking” alone
is not the problem. ‘Self-consciousness’ could perhaps be better understood as focusing
on oneself performing the task, rather than on the performance of the task itself. If one’s
thinking becomes self-referential in this way, that might be enough to introduce new pulls
on attention, such as fear or anxiety, and so break a flow. In this way, there is at least a

possible interpretation of Csikszentmihalyi’s view that breaks away from traditional non-
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intellectualist positions and perhaps foreshadows some of the intellectualist thinking to be
described later in this chapter.

Furthermore, for Csikszentmihalyi, flow can happen at any level of skill from
novice to expert. Again, he suggests that challenge is what causes a practitioner to
concentrate and can lead to flow. As long as a practitioner is challenging their current
skill level, wherever it may be, they can enter a flow state. In fact, plateauing or
stagnating at a given skill level will often cause the practitioner to become bored and lose
the flow state they were previously achieving. The desire to return to a flow state is what
Csikszentmihalyi argues causes practitioners to continue to push themselves and improve
their skill (ibid, 75). However, it seems that the degree of flow, and satisfaction in it, will
increase as the complexity of performance increases. That is, even though one can
experience flow at any level of skill, those with the highest levels of skill are more likely

to experience the deepest and most rewarding levels of flow!'.

13 Csikszentmihalyi also notes that there are three factors at play as to whether one enters a flow
state (note that much of his actual writing on this front is outdated and would likely be considered by
most insensitive on several fronts by today’s standards - I try to present his arguments here as
generously as possible). One is whether and to what extent one deems the activity meaningful. This
partially explains why, to use his example, someone might find great flow in working or raising
children but not in playing a game (a more traditional example of a flow-inducing activity) - said
person values the former much more than the latter. This, of course, will also vary cross-culturally
both in terms of what is understood to be valuable in different cultures and which cultures foster
conditions that are more conducive to flow states (Csikszentmihalyi, 1990, 76-83). The second factor
is the extent to which someone is able to ‘restructure their consciousness’ to make flow possible.
People whose consciousness is too loose and unstructured (i.e. those with stimulus overinclusion or
attentional disorders), as well as those with overly-structured and rigid consciousness (i.e. those who
are overly self-conscious or self-centered) will have difficulty entering flow states. He also suggests
that genetics and upbringing might play a role in one’s ability to ‘restructure’ one’s consciousness.
For example, those who are very efficient and effective at directing their attention to key points of
tasks and those who come from stable and supportive familial situations while growing up would
have better psychological foundations for entering flow states (ibid, 83 - 90). However, most
important, it seems, is the subject’s ‘non-self-conscious individualism’ or the extent to which they are
intrinsically motivated to do their best in all circumstances but not for the sake of advancing their
own personal interests. This means that they are less likely to be deterred by external factors, are
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Putting this all together, then, we can see that, even within non-intellectualist
readings of flow**, there is disagreement about whether flow involves cognitive control
or directives, and about whether one needs to be an expert or high-level performer in
order to achieve it. This could lead us to doubt whether the criteria laid out by
Christensen et al. describing the nature of automatic behavior in skillful performance are
all necessary for there to be flow — indeed, if we take Csikszentmihalyi’s view seriously,
we might think that they are not all markers of automaticity and flow states. Specifically,
that failing to meet the standards of reduced and/or disruptive attention is not necessarily
a hindrance to multi-task tolerance, reduced cognitive effort and reduced memory. This,
already, might begin to suggest that there is some room for ‘thought” and conscious
processing in skillful performance, but we will see more on that as we keep going.

Regardless of the details of the conception of flow, there are some empirical
studies such as (Beilock et al., 2002; Beilock & Carr, 2004; Ford et al., 2005; Gray, 2004)
which seem to support the general tenets of the non-intellectualist interpretation. In each
of these, expert athletes perform a skill while either directing their attention to a specific
aspect of their movement or engaging in a second, unrelated task. For example, in the
first condition, athletes may be asked to report, at the sound of tone, whether their bat is
moving up or down and, in the second condition, asked to identify whether the sound of a

tone was either high or low. All of these studies report that experts performed worse in

more able to ‘objectively’ survey their situations and observe opportunities, and so to set flow-
inducing goals for themselves (ibid, 90-93).

14 Though non-intellectualists are usually the ones most concerned with ‘flow’ - its achievement and
influence - Csikszentmihalyi is arguably not a non-intellectualist in his reading of flow and may be
understood as a first instance of a hybrid view to aspire towards. More on this later.
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the skill-focused condition than in the unrelated-task condition. Further studies (Beilock
et al., 2004; Gray, 2004) also demonstrate that athletes perform worse on the skill-
focused condition than in conditions with no additional task (single-task condition). All
of this is taken to support the idea that attending to one’s performance lessens one’s
ability to perform well, and so support the general non-intellectualist position.

1.3 — Intellectualist Accounts of Skill

However, the view that automaticity is central to skill has been challenged in
favor of larger degrees of cognitive control or intentional action during skilled
performance (see (Fridland, 2014; Montero, 2010; Papineau, 2013; Stanley & Krakauer,
2013; Sutton, 2007; Sutton et al., 2011; Toner et al., 2015, 2016). ‘Cognitive control’
refers to “the function of the cognitive system that allow people to regulate their behavior
according to higher order goals or plans” (Verbruggen et al., 2014, p. 497) which is
thought to include, “cognitive processes that are conscious and intentional in nature such
as the use of rules or principles and mental representations” ((Toner et al., 2015).

Several researchers have pointed out that skilled performance often requires
cognitive control for its usual performance and can also account for the accepted criteria
of fluency and flexibility. For example, Fridland (2014) understands skill to be measured
“by an agent’s ability to respond to both expected and unpredictable environmental
circumstances and to revise her strategy accordingly (...)” (2731). Performance against
these measures is, according to Fridland, what defines the skillfulness of an action and
requires an incredible amount of control. Fridland thinks it is control which accounts for

the ‘exact, nuanced’ ways in which a skilled practitioner performs, modifies, revises and
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guides their performance, and that “control is evident not only in the smooth, elegant
execution of an uninterrupted action but in the appropriate response and recovery to
variable factors as well” (2731)'5. In this way, it seems Fridland understands control to be
at the root of both fluency and flexibility of skill. Furthermore, she explains that she
understands controlled processes to be “flexible, manipulable, subject to learning and
improvement, responsive to intentional contents at the personal-level, and holistically
integrated with both cognitive and motor states” (2732)'6. With this understanding in
mind, she argues that control should be taken as the core of skill and should therefore be
at the heart of any philosophical account of skill.

In line with this line of thinking, some common experiences have been cited to
support the intellectualist interpretation. Christensen et al. (2016) list them as follows:

1. skilled performance often involves strategic focus, in which the
practitioner is attending to certain aspects of performance, especially their
goals, context, methods, etc., in order to perform the task. As such, their
focus is directed in such a way as to guide their actions as efficiently and
effectively as possible.

2. Instances of action slips, in which the practitioner performs the wrong

action when not paying enough attention to the larger task at hand. In this

15 Fridland goes on to clarify that she understands control to be largely responsible for the
adjustments and guidance in skilled performance, but not identical to them.

16 Fridland also stipulates that, in this paper, she is not making any claims about whether control is
propositional, conceptual, representational, procedural, etc. She says it may be all of none of these,
but her primary aim is not to address this question. Instead, she merely wants to point out the
centrality of control in skill.
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way, not utilizing the appropriate cognitive control on the task at hand can
lead to mistakes in performance.

increased attention in response to challenging or difficult conditions. That
is, the more difficult the task, the more attention will be required in order
to perform well. This might have to do with the number of variables the
practitioner must keep track of, or the sheer difficulty of a single action,
etc.

increased cognitive effort in response to challenging or difficult
conditions. In this case, the practitioner will not only be required to pay
careful attention to various aspects of performance, but they will also have
to assess their situation, weigh and decide between different potential
courses of action, etc. In this way, many cognitive faculties will come into

play when performing well, especially at high levels.

Expanding on these ideas, several authors concretize the kinds of experiences

above and aim to demonstrate some weaknesses of the non-intellectualist position. For

example, (Ericsson, 2006) points out that, after a certain degree of acquisition, skills will

often plateau at a given level of performance which, in order to be improved upon, will

often require the practitioner to start imposing cognitive control on their behavior again.

This common experience points towards a much larger degree of cognitive control in

skill performance, especially within expertise, than the ‘automatic’ accounts of skill seem

to allow for. For example, D&D’s view doesn’t seem to make room for plateaus in skill

or for active effort to surpass them — they seem to assume that one’s skills progress in a
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continuous manner and that intentional direction and rule following will gradually
disappear as one reaches increasingly higher stages of expertise.

Similarly, Toner et al (2015) explain that “competitive performance regularly
presents the skilled performer with situations which are challenging or relatively novel
and that conscious and critical deliberation is essential if these context-specific demands
are to be negotiated” (1138-9). In other words, in order to skillfully perform in
competitive situations, practitioners will have to be constantly paying attention to
context-specific demands and responding to them in conscious and deliberate ways. Here,
too, there is push back against positions like D&D’s. The suggestion is that being
appropriately responsive to an environment will not be enough to adequately perform —
the more difficult the task and the higher the stakes, the more cognitive control will be
required. Leaving performance at this level to an ‘unthinking’ flow leaves out many
experiences of expending a great deal of cognitive effort, especially at the highest levels
of performance.

1.3.1 — Thinking and ‘flow’ states

Contrary to the non-intellectualist belief in ‘flow’ and the idea that paying
attention to one’s performance will be detrimental to it, Montero (2010) questions
whether attention really is as harmful as is usually assumed. She begins by pointing out
that many of the accounts that support the danger of attention are based on anecdotal
evidence — for example, the Knoblauch case discussed above. Montero, however,

addresses the same example and notes that Knoblauch himself never endorsed the
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‘thinking disrupting flow’ interpretation and said that he didn’t know why he couldn’t
throw anymore.

She also counters with a different anecdotal example, that of classical guitarist
Tobias Schaeffer. Schaeffer claimed that even though he practiced diligently and was
able to play ‘automatically’ on his own, he would often ‘black out” and stumble during
performances because he seemed to be ‘thinking about what he was doing’. However,
after discussing it with his teacher, she advised him to start thinking about his movements
both during practice and performance. At first, this shift in practice caused a dip in his
performance. However, he was eventually able not only to return to his previous level of
performance, but also improve his overall performance dramatically with no more ‘black
outs’ during performance. Contrary to the non-intellectualist intuition, Schaeffer’s case
seems to be one where relying on automaticity was extremely harmful to his performance
and it was actually learning to pay more attention to it that turned things around.

Montero also questions the empirical data presented above that seems to support
the non-intellectualist, anti-attention intuition. Montero suggests that these results (in
which athletes perform worse in conditions where they must attend to a particular aspect
of their skilled performance) don’t support the idea that the problem is attending to one’s
performance in itself, but in attending to particular aspects of one’s movement, as these
subjects were instructed to do. Even if it is true, Montero suggests, that paying attention
to an aspect of performance like this is detrimental, it does not follow that attention to
performance at large is also detrimental. And so, she suggests that the scope of these

results should be appropriately reigned in.
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Debunking aside, Montero suggests that the most important evidence against the
non-intellectualist ‘flow’ intuition is that even experts are constantly striving to improve
and that this requires active attention to performance. That is, athletes at peak
performance do not simply reach the peak and cease to improve — on the contrary, even
they consistently try to improve their performance either because they are trying to stay
ahead of ever-evolving competition or because they simply want to keep out-doing
themselves. The only way to do this, Montero suggests, is to exert active control over
their training and on-line performance.

To illustrate, she considers the example of Tiger Woods who, despite being the
best golfer in the world at the time, saw room for improvement in his own performance
and decided to change his golf swing. While he was working on this new swing, he
performed significantly worse than he had before. However, once it was mastered, he
went right back up to the top of the charts. One could read Woods’ poor performance in
the process of learning the new swing as an instance of ‘thought’ interfering with ‘flow’,
but Montero suggests that this is better explained by the new swing still being relatively
new to him rather than him ‘thinking’ about it.

1.4 — Hybrid Accounts of Skill

All'in all, we can see that the non-intellectualist accounts highlight a more
phenomenologically intuitive approach backed by some empirical evidence towards
automatization and emphasize the responsiveness one must have towards the
circumstance, one’s environment and past experience. Intellectualists, on the other hand,

highlight other aspects, both in and around performance itself, to help demonstrate the
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insufficiency of ‘mere’ automatization and the necessity of at least some cognitive
control through both practice and performance. In this way, we can see that non-
intellectualists may not be accounting for important aspects of performance highlighted
by intellectualists, and that non-intellectualists may not be fully accounting for the kind
of engagement and responsiveness that non-intellectualists highlight.

One solution to this debate might be to look for a hybrid view — one that
maintains the intuitiveness of the non-intellectualist and intellectualist accounts
respectively, but also finds a way to bridge the divide between them. One common
mechanism of existing hybrid views involves delineating various levels of control of
skill. For example, Christensen et al. (2019) offer the following taxonomy: The first (and
highest) level of control is strategic control, which involves the overseeing of an
extended course of action aimed at achieving a goal or completing a task. Importantly,
though this level is often (but not necessarily) conscious, it does not interfere with action.
Unlike cases of ‘choking’ or ‘the yips’, then, intentional guidance need not always be
understood as detrimental to performance — in fact, on this account, it is necessary.
Second, is situation control, which involves deciding what actions need to me performed
in the immediate circumstance such that the goals specified in strategic control are
achieved. Lastly, there is implementation control, which involves overseeing the

execution of actions that have been handed down from strategic control.!’

17 Fridland (2014) offers a similar 3-level account of control: her first level is strategic control which
she identifies with goals, plans and strategies that are used by the agent to guide their skill across
multiple instantiations. This part of skill is often, but not necessarily, conscious and are usually
accessible to the agent. The second is selective, top-down, automatic attention in which relevant
features of an environment are selected for attention based on the agent’s goals, plans and strategies.
Fridland suggests that this level is automatic and usually not conscious to the agent but, importantly,

37



These levels of distinction open up a clear space for a series of ‘hybrid” accounts
to be put forward — in short, accounts in which skill is composed of cognitive and motor
components, the former involving control while the latter involves automaticity (Beilock
& Gray, 2007; Christensen et al., 2016; Papineau, 2013; Stanley & Krakauer, 2013). In
varying ways, such accounts can emphasize the automaticity of skill by pointing towards
‘lower’ level of implementation control, often aligned with motor control or motor acuity.
Conversely, they identify the ‘intelligent’ or intentional parts of skill with the higher-
levels of control.

For example, (Papineau, 2013) argues that lower-level implementation control,
which involves motor control, should be understood as automatic or reflexive for several
reasons. First, because of the speed at which implementation of actions occurs, it is
unlikely that cognitive control is active at this level. Here, Papineau cites studies that
seem to show that cognitive processing of stimuli around oneself is happening much
faster than its arrival at conscious awareness, and so deliberation or decisions about how
to act would be too slow to keep up with the pace of real-world skill. Second, he points to
research around the ventral and dorsal streams of the brain — the former is understood as
conscious while the latter is understood to be unconscious (Goodale & Milner, 2010; A.

D. Milner & Goodale, 1995, 2008). This research has shown that the unconscious dorsal

are integrated with personal level, intentional states - presumably those at the strategic level of
control. The third is motor control in which automated motor routines that are learned through
practice and training get implemented. These motor routines are automatic but the practice that
leads to them involves a great deal of explicit attention and, once acquired, can be modified in various
intentional ways by the practitioner. Though there is great similarity between this account and
Christensen et al.’s, | personally find Christensen et al.’s formulation to be cleaner and easier to
read/write, so I chose to use it.
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stream is responsible for ‘online visual control of overlearned movements’, such as
highly rehearsed skills, and so it is much more likely that the dorsal stream is responsible
for successful execution of motor skill than the ventral stream'®. Third, Papineau appeals
to the manner in which phenomenon such as ‘choking’ and ‘the yips’ are caused by
conscious thoughts interfering with the smooth and successful execution of skill. All of
this, he suggests, stands in favor of implementation control/motor skill being automatic,
unconscious and ‘unthinking’.!

For Papineau, then, automatically deployed motor routines involved in skill are
separate from any intentional or cognitive control. However, intentional states, such as
those in the strategic level, set parameters for motor skills/implementation control to
operate within. In other words, a practitioner might set themselves the strategic intention
of acting in a certain way — say, playing aggressively against a particularly pushy
opponent. In addition to appropriate intention, Papineau argues that concentration, or
keeping your intentions in mind, is necessary for skilled performance, especially in the
maintenance of precision. For example, if, while playing soccer, a player gets distracted

and starts thinking about their weekend plans, the fact that they had identified and settled

18 Similarly, building on (Butterfill & Sinigaglia, 2014), Christensen et al. (2019) consider the position
that, because of the functional differences between cognitive and motor systems, the two should be
understood as largely independent of each other — therefore, it is unlikely that motor systems, those active
at the implementation level of control, have much influence from cognitive systems and could be
understood as primarily ‘automatic’.

19 In (Papineau, 2015), Papineau puts the same thought slightly differently by first making a
distinction between ‘basic actions’ (i.e. things you know how to do directly without having to decide
to do anythign else) and their ‘components’ (i.e. bits of behavior that make up ‘basic’ actions). He uses
the example of tying one’s shoelaces as a basic skill, and of laying one lace on top of the other, making
alop in one lace, etc. as components. He goes on to argue that skilled performers need to think about
which basic actions they will perform but that, for many of the same reasons discussed above, they
cannot and do not think about how to perform basic actions, or in other words, their components.
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on an aggressive manner of play will not be of much use since their intention is not being
appropriately connected with implementation. But, regardless of what happens at the
higher levels of control, implementation will happen without conscious, intentional
control — for Papineau, skilled performance at this level happens in a fixed, automatic,
reflex like manner.

Moreover, such accounts also highlight the degree of cognitive control that
happens at the higher-levels which, they suggest, are far less likely to be automated. For
example, Fridland (2014) explains that “because strategic control is concerned with the
global, non-domain-specific features of a performance,” it will not become automated in
the same way as lower levels (2745). Similarly, Christensen et al. (2016, 2019) focus on
the degree of complexity that must be happening at higher levels of control. They point
out that if skill was fully automatic, that would suggest that even the responses at the
higher-levels of control are fully automated. However, automaticity takes time to develop
and generally relies on repeated experience within a fixed domain of practice. Given the
degree of variation that can occur in the practice of any skill, it seems extremely unlikely
that the practitioner will have fully automated responses set out for the gargantuan
number of possible scenarios they may encounter and/or those that they have not yet
actually encountered. Because of this, a fully automated skill would likely only be able to
function properly in a small number of instances. It seems unlikely, then, that automation
at the higher levels of control could deliver the kind of flexibility required to perform

well in anything beyond the most basic of skills.
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An intuitive position based on this line of thinking could maintain some of
D&D’s intuitive view and suggest that cognitive control gradually shifts from lower to
higher levels as the skill is learned. When a skill is first being learned, the lower
implementation level is difficult and requires a good deal of attention and cognitive effort
to learn to master. With time, though, this level becomes increasingly automatic and
leaves room for the practitioner to focus on higher levels of situation and strategic
controls. Even as far back as 1899, (Bryan & Harter) conducted a study on telegraphers
that confirmed this general transition up the control-chain. They observed that novices
started with learning letters, then gradually transitioned to words, then phrases and
sentences, and finally to the meaning of a message. In this way, they gradually
transitioned to increasingly higher degrees of automaticity at the implementation levels
and could eventually come to focus their cognitive efforts on higher levels of control.
Similarly, (Vallacher & Wegner, 1987) put forward an account in which the difficulty of
action in initial stages of skill acquisition keeps attention at lower levels of
implementation. Eventually, increased facility with the skill creates ‘chunking’ of
actions, or larger action units, which allows for conscious focus to move higher up the
control-chain of an action.

1.4.1 — ‘Choking’ and ‘the Yips’ on Hybrid views:

(Papineau, 2015) puts forward an account of cases where skilled performers fail
to perform at their usual levels, which he generically calls cases of ‘Not Having Your

Mind Right’. He notes that ‘Choking’ and ‘the Yips’ are two subspecies of this larger
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generic kind and that, though they are often run together in the literature and overlap with
each other, they are nevertheless distinct phenomena.

Recall that Papineau’s hybrid account mentioned above posits concentration, or
keeping one’s intentions in mind, as a crucial part of skilled performance. He begins with
‘Choking” which he identifies as a loss of focus caused by some manner of pressure in
on-line performance. For example, a performer might be expecting to do well, and even
reaching the end of their performance at a very high level. But suddenly they get
distracted from their actual performance and start to perform poorly.

‘The Yips’, on the other hand, are cases where the performer shifts their focus
away from the strategic levels of performance and towards what he calls ‘components’,
or the implementation level, of the intentionally chosen skill being performed. Papineau
notes that ‘the Yips’ is observed in sports like golf, tennis, cricket and baseball, and only
seems to “involve [those] actions initiated by the performer, rather than a response to a
fast-approaching ball”. In other words, when a ball is hurtling towards you, there simply
isn’t enough time for ‘the Yips’ to set in. But if you are about to throw the ball, there is
“time to start worrying about the components of their basic actions and thereby
undermine their performance” (305)

For Papineau, then, cases of choking might be understood as a disconnecting from
higher levels of control, i.e. strategic and situational control. ‘Yips’, on the other hand,
might be caused by inappropriate attention to lower levels of control or towards
‘components’ of performance. In both cases, some important break in control has

happened, one ‘cognitive’ and one ‘implementational’. But the same levels of hybrid
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control could be used to understand what’s happening in these cases and can pull from
both intellectualist and non-intellectualist strands at the respective levels at play.

1.4.2 — Complications — Control in Implementation

However, the kind of hybrid view offered above seems to run into some issues.
For example, there are those who argue that, even at the level of implementation, a great
deal of cognitive control is necessary. For example, Christensen et al (2019) suggest that,
for many skills, there is a great deal of complexity at the level of implementation that
arises from the variability of its application across instances. In other words, each time
the skill is performed will be (at least) slightly different from any other instance and will
require (at least) slightly different implementation of the skill. Similarly, even a relatively
simple action may require sensitivity to turbulent or changing environment, and so the
practitioner’s responsiveness, even at the implementation level, might require some
cognitive control. Because of this, Christensen et al. argue that cognitive control must be
in play to monitor and adjust implementation to ensure that the practitioner’s goals are
achieved.

Similarly, Fridland (2014) submits that automated processes at the level of
implementation/motor control need not be understood as either fixed or ‘mindless’. She
cites a great deal of empirical evidence suggesting that “automatic processes are not
simply processes that are executed quicker or more efficiently than those that are not
automatic, but rather, that in their automation, processes undergo distinctive processing
changes” (2748). In other words, automatic processes are not simply faster

implementations of lists or algorithms used in non-automatic behaviors, rather a
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qualitatively different computational process that continues to change even after initial
automatization. As such, even ‘brute’ or low-level implementation of skills can be
understood as simultaneously automated and intelligent.

Widening the scope of this conversation, Toner et al. (2015) focus not only on
“on-line” performance, but on training and pre-performance rituals. Contrary to a
Dreyfusian understanding of automatic or ‘habitual’ implementation, Toner at al. suggest
that “winning might require not simply performing as one has in the past, but performing
better than ever” (1133). They suggest that automaticity at lower levels is actually
detrimental to performance as it may mean the practitioner is not ‘somaesthetically
aware’ of their movement efficiency and so cannot identify disruptions to automatic
movements and rectify them. Because of this they note that, even at expert levels of
performance, practitioners engage in “conscious and deliberate attempts to refine and
improve [their] movement proficiency” within their training regimes (1133). In other
words, the most elite athletes still aim to improve their performance and so will
continuously focus on altering and refining aspects of their technique in order to achieve
this goal. As such, training regimes for even elite athletes may require continuous
attention to the implementational level of their control so as not to plateau at a given level
of performance.

With regard to pre-performance routines (i.e. instances where the practitioner has
sufficient time to evaluate their current circumstances before engaging in on-line
performance), the practitioner may deliberately calculate which of several options is the

best in the current circumstance. They may also bring to mind similar instances of past
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performance to help in practice swings, determine how much to deviate from their ‘usual’
performance, etc. These instances of deliberation may happen in the span of a few
seconds and need not be long or taxing — in fact, Toner et al. suggest that, for the expert,
this kind of deliberate calculation is often short and efficient.

Indeed, Toner et al. cite evidence from (Jenkins, 2007) that suggests up to 70% of
the participants?® used at least one cue from their pre-performance routine during their
on-line performance. Indeed, there is evidence that athletes use their bodily awareness to
create ‘instructional nudges’ that guide their implementation control (Gucciardi &
Dimmock, 2008; Jenkins, 2007; MacPherson et al., 2008) and that the most effective of
these cues are those that require the performer to be aware of the general feeling of their
movement while executing a task (Mullen & Hardy, 2010)%!.

Sutton (2007) gives a slightly more nuanced account of how this kind of verbal,
instructional nudge would operate for the player, both in practice and in on-line
performance. He asks the reader to recognize that “language has cognitive functions quite
apart from its role in communicating or in translating our thoughts for public
consumption”. He then suggests that verbalizing a ‘nudge’ could, “for example,
stabiliz[e] the cognitive flow just enough to help us reorient it”. In other words, “these

cognitive short-cuts can sometimes give us just that bit of extra flexible independence to

20 Who were a group of 113 European tour gold players.

21 Sutton et al. (2011), whom we’ll see more of later, describe this kind of process (of using a verbal
cue from practice to guidance on-line performance) in much more embodied terminology. They
describe it as one in which the performer, “is using these verbal components of multi-modal
embodied routines to distribute intelligence, coordinating or often re-setting and rechunking
patterns of movement or affect or mood, as one among many forms of scaffolding that support the
embodied rebuilding of action sequences from the inside” (93).
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adjust the way we respond”. So, rather than understanding these instructional nudges as
completely top-down instructions, we should instead understand these cues as “material
symbols with temporary but crucial causal roles as ‘a new fulcrum for the control of
action’” such that “a complex bodily pattern or set of possible movements can be
compressed into and partly cued by a phrase or memory or ingrained image, bringing the
payer back to, rather than away from, the well-learned habits” (774).

All of this seems to suggest that practitioners often consciously adapt their on-line
performance at the implementation level using cues and routines built up in training and
pre-performance and so exert some ‘cognitive control’ over this level, too.

1.4.3 — Complications - Situational Control:

A further complication for many hybrid views is that some research suggests that
even largely automated processes in situational control should be understood as
intelligent (Fridland, 2014; Pylyshyn, 2003; Wu, 2014). Citing evidence from Pylyshyn
(2003) and Wu (2014), Fridland (2014) explains how situational control involves a great
deal of selective attention, which is sometimes thought to be one of the defining features
of expertise. That is, attention is trained over time and with intentional practice such that
the expert quickly and automatically notices many salient features of their environment
and will pay attention to specific parts of a scene. However, this attention is also
importantly in tune with the practitioner’s strategic goals — what the practitioner pays
attention to lines up neatly with what they’re trying to do in that moment. As such, this

level of control is both automatic and mindful. So again, the tidy hybrid position whereby
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the domain of control is in the highest levels and automaticity in the lowest level may
turn out to be too simplistic.

1.4.4 — Exemplary Hybrid View — Sutton et al.’s AIR

How, then, are we to settle this debate? As the dissertation continues, we will
return to issues of automaticity and control as they relate to memory of skill and look
back at this debate in a different context. As such, I will not yet offer my own view or
understanding of the topic. However, in order to move on, it will be helpful to have a
concrete example to hold on to and give us a sense of what | think the right sort of
relationship is. With this in mind, | present here (Sutton et al., 2011)’s Applying
Intelligence to the Reflexes (AIR) model?2.

Sutton et al.’s view suggests that, rather than making skill fit to the form of the
dichotomous debate (intelligent or ‘mindless’), what is key for skill is the manner in
which attention is utilized in performance. Skilled performance will sometimes require
attention to one’s body unfolding in action, to memory and past experience, to semantic
thought, to context around oneself, etc. — attention must be able to flow to all of these
things freely and incorporate them into performance in real time. They come to this
conclusion by noticing several things. First, they note that “genuine expertise often
requires the rapid switching of modes and styles within the performance context” which
means that action “must thus be open, under certain circumstances, to the influence of

explicit knowledge, specific memories, or particular decisions” (original emphasis, 93).

22 The AIR account is also developed in other papers (Geeves et al. 2014) and (Geeves et al., 2008) .
Sutton, himself, has described similar/compatible positions in other works such as (Sutton, 2007).
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In other words, skilled performance will require the practitioner to pay attention to a great
number of things and be able to switch between them — this includes their personal
experiences that have led to their skillful abilities but also to various context dependent
factors of a given instance of performance.

In order to be able to move their attention around in this manner, Sutton et al.
argue that skilled performers have “opened their ‘reflexes’ up into acquired adoptive
patterns, and constructed (...) dynamic repertoires of potential action sequences which
can be accessed, redeployed, and transformed appropriately” (ibid, pg 96). In other
words, a practitioner’s ‘reflexes’ or responsiveness to the situation must be trained such
that they can flexibly move between learned ‘patterns’ or ‘repertoires’ of behavior and
the ability to adjust or deploy those patterns as needed in response to real-time
circumstances. As such, Sutton et al. understand expert skill to be “constituted by a
dynamic responding that involves retrieval of the most effective (combination of) learned
material given the unpredictable, contingent contextual demands with which a [skilled
practitioner] is faced during performance, and the integration with and expansion of this
material in line with these demands” (Geeves et al. 2014, 9).

All of this means that, for Sutton et al., skill “relies on a mindedness that
facilitates the dynamic flexibility of attention, allowing it to be allocated freely and in a
way that best meets contingent contextual demands” (Geeves et al., 2014, 3). With this
kind of flexible attention, experts are able to monitor their performance and make on-the-
fly decisions throughout. Because these decisions may involve drawing on past memories

to plan and strategize as well as somaesethic evaluations about how to modify motor
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performance, this means that, even in the most deeply ingrained skills, we “retain
significant levels of care, attention, and kinetic awareness” (Sutton et al, 2011, p88). In
this way, skillful performance is (perhaps ambiguously) infused with control and
automaticity throughout. In fact, Sutton et al. argue that it is precisely because experts are
so used to engaging in this ‘minded’ manner that they are able to so flexibly redirect their
attention. This is also what allows them to reconstruct ‘weaker’ versions of behavior
during practice and transform behavior during on-line performance.

Sutton et al. see themselves as offering a view between intellectualist and non-
intellectualist positions that maintains their respective intuitions and strengths. For
example, they see their view as being in-line with intellectualist understandings in which
cognitive control, strategy and the like are developed and carefully implemented
throughout performance — indeed, at every level of the three-tiered control hierarchy
described previously, including implementation. Note, for instance, that they maintain the
significance of planning and strategy in response to the practitioner’s goals and other
context-dependent circumstances — in other words, they highlight control at the strategic
and situational levels of control. They also highlight the role of constant monitoring of
the implementation level and the mechanisms through which even this ‘low’ level can be
impacted by cognitive control

Similarly, Sutton et al. understand their view to be maintaining some of the
Dreyfusian non-intellectualist intuitions. They maintain the role of a flexible
responsiveness to an environment or circumstance in a way that relies heavily on past

experience and ‘automated’ pattern recognition, etc. Much of what Dreyfus would say
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about intuitive highlighting of salient features of a scene, being engaged in holistic
patterns of behavior, etc. can all be maintained on the AIR model. Sutton et al.
understand Dreyfus to be primarily underscoring the depth of involvement in a task such
that a practitioner is ‘no more aware of it than [they are] of [their] own body’. Their view,
they suggest, is not in conflict with this since “knowledge processes underlying expertise
may well be unconscious, but the AIR approach believes that they are accessible and
articulable in the right conditions” (Geeves et al. 2014, 8). Indeed, their view seems to
allow a reading where the mindedness that allows for flexible attention is itself an
achievement of a high level of engagement in a situation and perhaps of a certain kind of
flow. Sutton et al. merely suggest that, when the practitioner is within the scope of these
conditions, they can assess performance-related information relative to their situation and
follow this up with appropriate, on-the-fly modifications. This means that the AIR model
allows for automaticity in all three levels of the control hierarchy, as well. Of course,
implementation and situational control may be relying on learned patterns and
‘automatically’ deployed repertoires, etc. However, strategic control at the highest levels
may also ultimately result from the right kind of familiarity and experience with said
performance and so involves a kind of flow or automaticity, as well.
Learning from this kind of approach, I suggest a revision of our second criterion:
Criterion 2*: skill is typically manifested in fluent and flexible action. The
mechanisms underpinning fluency and flexibility will utilize both automaticity
and cognitive control throughout performance in ways that are perhaps ambiguous

and difficult to separate.
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As such, rather than focusing on when automaticity or cognitive control is at play,
focusing on a third feature, perhaps how attention is utilized in performance, may be a
better way to account for fluency and flexibility in skill.

1.5 — Habit vs Skill:

Recall that procedural memory, the ultimate focus of this dissertation, is often
understood as the domain of skill and habit. Having gone through all of the above on
skill, it may now be helpful to more carefully examine its relationship with its close
relative, habit. The classic treatment of the difference between skill and habit comes from
Gilbert Ryle (Ryle, 1949). Ryle understands habit as being a continuously repeated
behavior that does not change between practices: it is acquired through ‘drill or
conditioning’, it is rote, and a ‘mere replica’ of previous instances of the behavior. That
is, habit is the kind of behavior one repeats automatically, without much thought or
deliberation about doing so. Furthermore, because habitual behaviors are continuously
reproduced and performed in the same ways and are not performed with any or much
self-monitoring, there is no drive to improve the performance of the behavior. Once a
habit is set, it’s performance will likely stay that way indefinitely. This leads Ryle to say
that habits are single-track dispositions: dispositions to act in one particular way under
the right circumstances.

Skill, on the other hand, falls under the category of ‘Knowing-How’, which Ryle
understands to be an intelligent way of acting (which need not be guided by any
conscious thought or deliberation). Skill is gained through training, which Ryle

distinguishes from drill. Training involves self-monitoring and critique — while training,
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one is trying to improve one’s performance and so must be applying awareness and
judgement throughout. This is what makes skill ‘intelligent” - it involves a sensitivity to,
and awareness of, one’s circumstances driven by the aim of improvement. Because of
this, Ryle understands skill to be dispositions that are ‘indefinitely heterogenous’ — when
one has a skill, one has a disposition to behave in any number of ways in accordance with
one’s context. Along the same lines, skill is practiced for improvement — one must
consistently monitor one’s progress in order to identify mistakes and find ways to avoid
them or improve one’s performance. Skill, then, is also ‘heterogenous’ in that it modifies
previous performances (Ryle, 1949, 42-45).

Even so, Ryle highlights something that has, so far, been implicit in our
conversation; namely, that skill is aimed at ‘getting it right’ and that the intentionality of
the practitioner is key. Indeed, for him, this is the key distinction between skill and habit.
Our conversation up till now has relied on similar notions, especially within the
intellectualist camp, to push for an understanding of cognitive control as crucial to skill.
In this way, Ryle’s view on this distinction leans him closer to the intellectualist camp??
and is something worth highlighting in our discussion. As such, I suggest the following
criteria be added to our list:

Criterion 3: skill is aimed at ‘getting it right” and is underscored by the

practitioner’s intentionality

23 However, as we proceed to Chp. 2, we will see that his understanding of skill, especially as it relates
to knowing-how, is more nuanced than it seems here, and highlights some aspects of what might be
understood as non-intellectualist understandings. Indeed, Ryle is usually known as a non-
intellectualist, in general.
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Some, however, have pushed back on Ryle’s strong delineation between habit and
skill, the former ‘dumb’ and the latter ‘intelligent’. (Pollard, 2006), for example, suggests
a slightly more sophisticated version of habit that might line it up more closely with skill.
Pollard suggests that habits are central to agency. So much so that, in some
circumstances, identifying an action as a habit is an effective explanation of that action.
Indeed, unlike Ryle, Pollard understands habitual actions as being more open to influence
than, say, addictions or compulsions. Though habits do not require “any preceding
deliberation” they are still unlike mere reflexes, or mere repetition, since the agent retains
some direct power to intervene and control them. In this sense, then, habits have more in
common with skills on Pollard’s picture than they do on Ryle’s.

Similarly, Sutton et al. (2011), for example, suggest that “habits can be flexible
and adaptive as well as idiosyncratic”, and so should be seen, at least in certain contexts,
“as more like immersed embodied skills” (Sutton et al. 2011, 81). They suggest that our
habits, such as driving in particular ways or cooking in our ‘normal’ ways, can be
genuinely context-sensitive when, for example, we’re driving under changing conditions
or cooking for a special occasion. Similarly, they suggest that even more mundane habits,
such as brushing one’s teeth or collecting one’s keys and belongings before leaving
home, can “remain more or less open and responsive to any peculiarities of today’s

unique constellation of moods and events” (ibid, 80)?*. Even if the initiation of these

24 [n this piece, Sutton also argues for an interpretation of Descartes that paints a similar picture - in
other words, that habit, in Descartes mind, “are grounded in dispositions, which in turn are
grounding in the complex dynamical arrangements of physical parts”. As such, our past experience is
‘sedimented in associations’ which explains both our ‘habits’ and our ‘skills’ - both are part of our
dispositions to act in accordance with internalized past experience.
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behaviors no longer requires attention, Sutton et al. argue that they still “intrinsically
involve certain kinds of monitoring” and “often retain significant levels of care, attention,
and kinetic awareness” (ibid, 88).

We can see that, though habits have been historically understood as merely
repetitive and rote behavior, they can be understood to utilize a similar kind of control to
skills. Perhaps more intuitively, habits have been understood to have a kind of
automaticity and ‘unthinkingness’. Insofar, then, that habits share with skills a manner of
control, we may also be inclined to transpose some of the thinking around responsiveness
and automaticity of skills back into habits. The kind of automaticity and responsiveness
found in habits may not be as ‘dumb’ as Ryle suggested and may look closer to the kind
of ‘flow’ described by non-intellectualists.

Consider our established criteria for skill so far: namely that skill is learned, that it
exhibits a complex relationship between automaticity and control in the display of
fluency and flexibility, and that it is aimed at ‘getting it right” and so underscored by
intentionality. Habits can be understood to exhibit these characteristics as well. To begin
with, they are certainly learned, not innate. Similarly, insofar as habits rely on past
experience for their formation, are responsive to circumstance and can be monitored and
regulated accordingly, they may demonstrate a fluency and flexibility in ways akin to
skill. Furthermore, even a mundane habit, like brushing one’s teeth, could be understood
as being formed in such as way as to ‘get it right’ and so underscored by intentionality.

For our purposes, then, we can understand the relationship between skill and habit as a
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very close one — one where their characteristics overlap and, in some cases, may be
difficult to distinguish.

Even so, there seems to be good reason to maintain a conceptual distinction
between them, despite this (potentially very significant overlap). For instance, suppose |
have a habit of playing all the New York Times Games in the app every morning as |
drink my coffee or tea: Wordle, the mini crossword, Spelling Bee, and the like. It seems
plausible to think that all of these would utilize some skills, but the fact that | do so every
morning does not seem like a skill in itself. Similarly, suppose | have a habit of playing a
particular chord on a guitar with finger A rather than fingering B — I can, of course, play
both fingerings and the tendency is not a question of picking the easier one or what have
you —it’s just a tendency. Playing the chord in fingering A might require a level of skill,
but having the habit of doing so does not clearly seem to be a skill in itself, either.

So, what's the difference here? What we’ve covered above has pushed us to
consider that the acquisition and oversight of a habit need not be understood as rote or
‘dumb’ as initially thought but, in both the cases we considered, there is still some level
of repetitiveness and predictability that does not seem to rely on being skilled in any way.
One way of understanding the difference is that habit acts as a sort of baseline from
which skill can operate and elevate behavior. IN a sense, we could think of habit as an
initial guide for behavior, but one that requires oversight to carry out. Because the initial
guide requires oversight, there is room for more skilled behavior to come into play.
Though both are based on acquisition over past experience and a sort of automatization,

and both require a degree of oversight to carry out, habit is still barer than skill — it is not
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as rich, refined and contextually dependent. So, rather than seeing habit and skill as
completely opposed, we seem well placed to see them as continuous but distinct.

1.6 - Conclusion

By examining a debate between intellectualists and non-intellectualists in
philosophy of mind, cognitive science, and psychology, we have identified two criteria of
skill: namely that skills are learned and that they exhibit fluency and flexibility through a
complex relationship between automaticity and control. We have also highlighted an
exemplary hybrid view that provides a framework with which to proceed into later parts
of the dissertation. In the next chapter, we will examine the epistemological literature

around skill and, from it, extract a few more criteria.
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Chapter 2

Epistemological accounts of skill:

2.0: Introduction:

Memory is usually thought to be the subject’s retention of some kind of
knowledge or information for future use. In so far as we are interested in an account of
procedural memory, or memory of skill, an understanding of what kind of knowledge or
information is at play in this memory seems critical. Indeed, the competing views on the
nature of memory, in general, have often incorporated epistemological literature to
bolster or supplement the author’s favored conceptual framework about memory. The
case of procedural memory is no exception.

As such, this chapter will be aimed at exploring the epistemological literature on
skill and extracting a few more criteria for our list about the relationship between skill
and knowledge. According to (Pavese, 2016), epistemology has only recently taken an
interest in skill due to the rise of two prominent debates — the first being the debate of the
nature of know-how and the second the debate on virtue epistemology. In both debates
lies a similar dichotomy — one of trying to understand whether knowledge should be
understood as a type of/exercise of skill or whether skill should be understood as a type
of/exercise of knowledge. Once we consider these debates, we will be in a position to
examine more general positions on the relation between skill and knowledge and utilize

these understandings in later discussion of memory.
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2.1 — Knowing-How vs. Knowing-That:

2.1.1 — Know-How and Skill:

To begin with, let us examine the question of what kind of knowledge is thought
to be involved in skill. Traditionally, skill has been understood to involve ‘knowledge-
how’, or knowing how to do something, as opposed to ‘knowledge-that’, or knowing that
something is the case, knowing some facts, etc. Though there are likely many reasons for
this, (Pavese, 2016) identifies three as central. First, that it is hard not to talk about know-
how when talking about skill — in fact, many languages, including French and Italian,
don’t have a distinct word for ‘skill’ that is separable from the words for ‘ability’ or
‘talent’. Secondly, she points out that “it is intuitive that one cannot be skilled at
[something] without knowing how to perform it”, or, in other words, that being skilled at
@-ing seems to require knowing how to ¢ (646). For example, it doesn’t seem that one
can say they are a skilled cook unless they also know how to cook. Lastly, it also seems
that know-how entails skill — it’s hard to say that someone knows how to cook if they do
not also actually have the skill of cooking.

However, Pavese considers a worry to this neat and tidy picture. She points out
that someone could know-how to do something, for example, baking a cake, but not be
particularly skilled at it. That is, they might genuinely utilize some know-how to bake a
cake — they know how to make the dough, the icing, how to assemble it, etc., but the
resulting cake is not particularly good. This would suggest that knowledge-how and skill
can come apart. Even so, Pavese points out that the notion of ‘skill’ is a gradable one, one

that admits of degrees above a certain threshold. So, when we say that someone is skilled
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at something, what we mean is that someone’s skill surpasses some contextually fixed
threshold. As such, someone could be understood as knowing-how to bake a cake but not
be understood as skilled at it, since their skill could be understood to fall below the given
threshold. But, if we say that someone knows-how to bake a cake sufficiently well, that
does entail being skilled at it. So, know-how above a certain threshold does entail skill.

Pausing for a brief interlude, let us consider this general notion. Though the above
claims are specifically aimed at the relation between KH and skill, others have made
similar claims. For example, Stanley and Krakauer (2013) make a similar point, i.e. that
having a skill requires “being trained past a baseline” and use this as one of their two
main claims about the nature of skill (we will come back to this piece later on in this
chapter). This is a new idea to our existing discussion since, in the previous chapter, skill
was either implicitly understood to include what might be understood as states ‘below the
threshold’ (i.e. Dreyfus), or the only skills discussed were those of experts. As such, I’d
suggest the following criterion be added to our list, namely:

Criterion 4: to be understood as skilled entails performance above a context

specific threshold.

Coming back to the discussion of KH (specifically, that KH above given
threshold entails skill), we can transfer whatever is said about know-how to our
understanding of skill itself. The notion that skill and know-how are closely related is
generally well established. However, this raises the following questions: what is the
nature of KH?; and what is the relationship between ‘knowing-how’ and ‘knowing-that’,

(and so, by extension, between skill and ‘knowing that’). To address these questions, we
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will start by examining Ryle’s classic account of the distinction between knowing-how
and knowing-that followed by a well-known opposing view found in Stanley and
Williamson’s work.

2.1.2 —Non-Intellectualist Positions:

Gilbert Ryle (Ryle, 1949) seems to have originated the distinction between
knowledge-how and knowledge-that and understands them to be different modes in
which intelligent behavior can be exhibited. For Ryle, ‘intelligence’ has little to do with
what knowledge or truths one has amassed (i.e. KT) but with “the ability, or inability, to
do certain sorts of things” (i.e. KH) (ibid, 27). What matters for intelligence is someone’s
‘competence’ in using various kinds of knowledge; their ability to organize it and exploit
it. In this way, intelligence seems to be equated with knowledge-how, for Ryle: one must
know-how to utilize various bit of information, truths, facts, circumstances, etc. in order
to be understood as intelligent, and doing this depends on having the rights sorts of skills
in place.

In elaborating on the nature of knowledge-how, Ryle begins by saying that, when
one says that someone knows how to do something, “part of what is meant is that, when
they perform these operations, they tend to perform them well, i.e., correctly or
efficiently or skillfully” (ibid, 28). However, simply meeting certain standards of
performance isn’t enough for knowledge-how. Ryle goes on to say that “[a] person’s
performance is described as careful or skillful, if in his operations he is ready to detect
and correct lapses, to repeat and improve upon success, to profit from the examples of

others and so forth” (ibid, 28-29). Knowledge-how, then, is defined in terms of skillful
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performance that aims to ‘get things right’, and this Ryle understands to be ‘intelligent’
behavior. This means that know-how or skill is intelligent in its own right and is distinct
from knowledge-that.

Ryle then considers an understanding of the relationship between KH and KT
such that KT underpins KH. This view expresses the idea that “an action exhibits
intelligence, if and only if, the agent is thinking what he is doing while he is doing it, and
thinking what he is doing in such a manner that he would not do the action so well if he
were not thinking what he is doing” (ibid, 29). He suggests that this common view is
thought to support an intellectualist perspective in which KH reduces to KT and suggests
that “intelligent performance involves the observance of rules, or the application of
criteria” (ibid, 29). On this intellectualist reading, as Ryle sees it, intelligent performance
“is to do a bit of theory and then to do a bit of practice” (ibid, 29). Ryle concedes that one
certainly does usually reflect before action so that they might act ‘properly’, and that this
might happen extremely quickly and unconsciously on the part of the agent. But
ultimately, Ryle aims to reject this intellectualist line of thinking and demonstrate its
insufficiency.

To begin with, Ryle says that “there are many classes of performances in which
intelligence is displayed, but the rules or criteria of which are unformulated” (ibid, 30). In
other words, many people act ‘intelligently’ or skillfully but do not have any rules or
formulas available that they could share or say they follow. This would seem to suggest
that KT is not directly in play during skillful performance as the intellectualist suggests.

The example Ryle uses is that of a wit — someone might be very adept at making and
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appreciating jokes, and might even be good at identifying bad jokes, but cannot tell
anyone else what ‘recipes’ they use to do this. In fact, Ryle suggests that “efficient
practice precedes the theory of it”, or that one must already have a skill in order to be
able to identify and pick out points for theorizing about it (ibid, 30)?. In this way,
knowledge-that isn’t necessary for knowledge-how and is even secondary to knowledge-
how.

However, Ryle’s ‘crucial’ objection to the intellectualist position is this: “the
ability to apply rules is the product of practice” (ibid, 42). In other words, considering
propositions is, itself, an act that can be done more or less intelligently, more or less
skillfully. To properly use any maxims or rules that one is considering, one must use
‘good sense’ which “cannot itself be a product of the intellectual acknowledgement of
any general principle” (ibid, 31). Instead, this good sense must come from knowledge-
how: from skill gained from experience?®. Furthermore, if it was true, as the intellectualist
suggests, that in order to act skillfully one needs to ‘do a bit of theory’ first, then “it

would be a logical impossibility for anyone ever to break into the circle” (ibid, 30). In

25 (Dickie, 2012) makes a similar point - she argues that KT requires a conceptual representation of
the content at hand while KH does not. She argues that “The agent of a skilled ¢-ing-in-w stands in a
non-conceptual repre- senting relation to w: s/he is sensitive to the difference between w and w*, but
need have no grasp of w's criterion of identity” (745).

26 Arguments making similar points are not uncommon. For instance, (Fridland, 2013, 2014) makes a
similar point - she argues that mere possession of information/knowledge (i.e. knowledge-that) isn’t
enough for know-how. There must also be intelligent selection of means to ends for know-how. In
even broader terms, John Searle’s notion of a ‘background’ against which one acts seems to suggest
something similar - that is, that rules and propositions (or KT) don't come self-interpreted. In other
words, that rules get interpreted in or against the subject’s ‘background’ understanding of their
world which seems to rely on a non-propositional sense of competences. Whatever rules or
propositions one encounters will never be never offer exhaustive instruction and will always require
some competence to interpret (see (Rust, 2009) for more).
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other words, the intellectualist view creates a circularity: it puts ‘theory’ first in order to
understand skill, but ‘theory’ itself requires skill. For example, the subject must be able to
identify which bits of ‘theory’ are most relevant to their situation; they must “conside|[r]
what is pertinent and disregar[d] what is inappropriate” (ibid, 31). In light of this, Ryle
argues that trying to maintain the intellectualist position would entail a regress: the
subject must then reflect on how best to reflect, or already have knowledge-how in order
to know-how to do something, and so there could never really be any manifestation of
knowing-how. This regress leads Ryle to think that an account of intelligence cannot be
one that requires reflection on ‘theory’, or knowledge-that.

With this in hand, Ryle offers his positive account of knowing-how. He directs
the reader to two case studies in which a young player learns chess: in the first, they are
taught various rules of play which they rely on heavily during earlier phases of their
training, but gradually, as their expertise increases, they stop using them and may even
forget them. The second case is also of a young chess player who is never taught any
rules but gradually learns to play the game simply through watching others. In both cases,
the young chess player has either forgotten or was never taught any explicit rules of play,
decision making, etc., cannot articulate them, and yet learns to play the game at a high
level and can be shown to have some understanding of these rules or maxims regardless.
Ryle uses these cases to demonstrate that “we learn how by practice, schooled indeed by
criticism and example, but often quite unaided by any lessons in the theory” (ibid, 41,

original emphasis). What demonstrates someone’s knowledge-how, then, is not
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propositions about the activity or rules or maxims they know about it, but their actual
performance which confirms an understanding of said rules or maxims.

It should be noted that, though he is usually taken to represent the non-
intellectualist view on KH, Ryle’s view actually straddles some tendencies between both
intellectualist and non-intellectualist views. Again, he is usually understood to be a non-
intellectualist in so far as he rejects the notion that propositional or declarative
knowledge, or what he calls ‘theory’, is necessary for skilled behavior. However, his
view also incorporates some intellectualist intuitions by suggesting that skill requires
monitoring and adjustment of performance guided by goals and situational feedback; in
other words, as he says, skill must be ‘intelligent’. As such, he follows some of the
tendencies of the AIR model (highlighted in the previous chapter as an exemplary hybrid
view), in which there is an important role for cognitive control in skill (especially in its
use of theory and critical on-line thinking), but also for ‘automated’ training and
experience to stand on its own and, in fact, underlie and guide whatever ‘theory’ is used.
In this way, Ryle could be understood as another key example or model for of the kind of
hybrid view we have been pushing for - a kind of blending of views that shows how both
KH/KT are relevant to skillful performance and takes KH and its guiding role seriously.
However, in the end Ryle settles on KH, or skill based in experience, as the more
fundamental of the two, which might separate him from something like the AIR model

and help entrench a distinction between KH and KT that may prove troublesome.
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2.1.3 — Intellectualist Positions:

Despite Ryle’s argument that KH cannot be reduced to KT, others have argued for
precisely this view. Perhaps the paradigmatic statement of this position comes from
(Stanley & Williamson, 2001) in which they argue that KH should be understood as
propositional knowledge (in other words, as KT). To do this, Stanley and Williamson
(henceforth S&W) begin by considering Ryle’s own account and his denial that KH
could be understood as (a form of) KT. They say that it is “quite clear that Ryle took his
central arguments against the thesis that knowledge-how is a species of knowledge-that to
hinge on an accusation of vicious regress” (ibid, 413) and provide the following
breakdown of Ryle’s position.

“Ryle’s argument has two premises:

(1) If one Fs, one employs knowledge how to F.

(2) If one employs knowledge that p, one contemplates the proposition that p.”
(ibid, 413)

As S&W understand him, Ryle’s move is to suggest that, “if premise (1) and (2)
are true, then if knowledge-how is a species of knowledge-that, doing anything would
require contemplating an infinite number of propositions of ever-increasing complexity”
(ibid, 414). However, S&W suggest that Ryle’s argument cannot get off the ground
because it is unsound — that is, “there is no uniform reading of the two premises in Ryle’s
argument on which both are true” and so the internal structure of Ryle’s argument is
flawed (ibid, 416).

To establish this claim, they begin by examining premise (1) and noting that it can
only apply to intentional actions. For example, when one is digesting, it is clearly false

that one is employing knowledge of how to digest in doing so, because this seems to be a
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case in which one is not intentionally acting and so knowledge is not directly relevant.
With this clarification, S&W move on to considering premise (2). They note that Ryle
assumes that the use of knowledge-that requires ‘distinct acts of contemplating
propositions’, which also need not be the case — one could use their knowledge-that
without formulating or contemplating any propositions?’. This being the case, S&W
suggest that premise (2) is patently false. Though they argue that this alone suffices to
undermine Ryle’s view, S&W consider an attempt to rescue premise (2) by suggesting
that there could be a sense of ‘contemplating’ which doesn’t require intentionality or
maybe only refers to some deflationary sense of action. If this route is taken, however,
S&W point out that this would clearly put premises (1) and (2) in tension with each other
and would mean that Ryle’s argument isn’t sound. In short, S&W argue that either
premise (2) is false, and Ryle’s argument fails, or premises (1) and (2) are incompatible
with each other and Ryle’s argument fails again.

From here, S&W move onto their own positive account of KH which is based
largely in linguistic arguments about syntactic and semantic theory, though I will focus
primarily on the latter. After reviewing a fair bit of literature on semantic theory, S&W

put forward their own positive account of the semantics at play in ascriptions of

7 Here it is worth noting that, though this seems to be the very claim they are trying to establish, they
simply assert it with virtually no argument. However, in more recent work, (Stanley & Williamson, 2017)
point out that the knowledge involved in skill (which includes knowledge-how) is not ‘discursive’. In other
words, “It cannot be explained in non-indexical terms”. Even so, they say that such knowledge “has
propositional content, nevertheless. Not all propositional knowledge is discursive knowledge” (ibid, 715).
They do this to try to allow themselves to maintain the kind of un-reflective automaticity often associated
with the fluency and flexibility of skill. Even so, its still not clear that this proves the point that propositions
can be entertained without formulation or contemplation. For a more in depth version of this objection, see
(Noe, 2005)

66



knowledge-how. S&W suggest that knowing-how statements are statements with
embedded questions. For example, saying “Hannah knows how to ride a bike” embeds
the question “what is the way to ride a bike?”” and implies that Hannah knows the answer
to this?®. As such, there are certain semantic implications for the sentence “Hannah
knows how to ride a bicycle”. For example, it is true “if and only if, for some
contextually relevant way w which is a way for Hannah to ride a bicycle, Hannah knows
that w is a way for her to ride a bicycle. Thus, to say that someone knows how to F is
always to ascribe to them knowledge-that” (ibid, 426). In other words, Hannah knows
how to ride a bike if, given her circumstances, there actually is some way for her to do so
and she can identify it as such. To do this, she must stand in a knowledge-that relation to
a Russellian proposition?® (in this case, w is a way to ride a bike), which amounts to
knowledge-that she must work through the ordered sequence of properties and objects
contained in the proposition. In short, Hannah’s KH to ride a bike consists in her working
through a series of propositions about whether and how she can do so, i.e. KT. It is worth

noting that S&W do not say more about what this ‘working through’ would amount to.

28 In more recent work, S&W have expanded on this idea to include other types of knowledge along with
KH in the embedded questions. In (Stanley, 2011a; Stanley & Williamson, 2017), they elaborate on the
relation between statements of knowing-how and statements of what they call ‘knowing-wh’ (which
includes knowing-where, -when, -why, -whether, etc.). In many cases, attributions of knowing-how amount
to attributions of knowing-where, -when, -whether, etc. For example, knowing how to play basketball may
involve knowing-when to make a drive for the basket, or knowing how to ride a bike may involve knowing
whether to use the brakes as one approaches a sharp turn. As such, S&W suggest that whatever is said of
knowing-how attributions should be said of ‘knowing-wh’ attributions as well, since they are
fundamentally complimentary. In fact, they consider knowing-how statements to be held within the broader
category of ‘knowing-wh’ statements and say that in all of them “one is in such a state in virtue of knowing
the answer to a question” (S&W 2017, 715).

29 A proposition in which properties and objects are ordered sequences
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Crucially, once they incorporate theories of propositional attitudes, S&W amend
their view to include modes of presentation. They suggest that there must be such a thing
as a ‘practical mode of presentation’ and that this mode would be the one used in
ascriptions of knowledge-how. In short, they suggest this mode helps demonstrate the
difference between, for example, being told how to do something and doing it oneself. If
one is simply told that “w is a way to ride a bike”, there is a sense in which one then
knows how to ride a bike without having any practical knowledge of how to do so.
Representing the same proposition practically is what is meant to make this difference
here.

So, we end up with S&W’s final statement of knowing-how: the statement,

“Hannah knows how to ride a bicycle” is true “relative to a context ¢ if and only if

there is some contextually relevant way w such that Hannah stands in the

knowledge-that relation to the Russellian proposition that w is a way for Hannah

to ride a bicycle, and Hannah entertains this proposition under a practical mode of
presentation” (430).

2.1.4 — Takeaway from KH-KT Debate

S&W’s view is a standard intellectualist view that understands KH to be a sub-
species of KT and suggests that instances of KH amount to working through a series of
propositions about how to get a task done. Crucially, however, in order to make their case
they seem to make at least one vital concession to non-intellectualist views; specifically,
the necessity of propositions being understood through a ‘practical mode of presentation’.
S&W don’t present this as a concession and offer virtually nothing in its defense. All they
say is that it is intricately tied to a complex of dispositions. S&W rely, instead, on the fact

that this mode of presentation is obscure in the same way as others are and suggest that
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this doesn’t provide any reason to think that they’re not propositional. Even in later
works, Stanley maintains this general position (Stanley, 2011b). S&W have been
criticized for the mysterious nature of this ‘practical mode of presentation’, especially
since it is so central to their view (see for example, Noe (2005). As such, the inclusion of
this ‘practical mode of presentation’ seems to open a back door for the kind of argument
Ryle originally made: one where some practical knowledge or ability (KH) is necessary
in order to utilize one’s KT. If this is the case, S&W’s view may not prove the point they
are aiming at and might instead fit in rather neatly into our larger picture.

All in all, views like S&W can be understood as highlighting the kinds of KT that
would be necessary for skill, while also seemingly inadvertently relying on notions that
shore up the non-intellectualist position. However, even non-intellectualist views like
Ryle’s make room for a great deal of ‘intelligence’ and active consideration of KT
throughout performance. Whether KH or KT is more fundamental to skill is perhaps not
the most relevant question for our purposes. Instead, as we saw in the previous chapter
with automaticity and cognitive control, it may be that we should be looking for accounts
that utilize both types of knowledge throughout skillful action and demonstrate that
neither is more fundamental than the other. As such, we can tentatively set out our fifth
criterion for skill:

Criterion 5: Skillful performance relies on an interdependence between KH and

KT. More specifically, KH utilizes elements of control and KT in performance,

while KT relies on at least some KH to be able to use, interpret or execute it.
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2.2: Skill and Knowledge:

The debate between KH and KT is only one part of the larger debate about the
relation between knowledge and skill. The wider terrain involves the delineation between
procedural and declarative knowledge (which, as we will see, relates directly to the
discussion of different types of memory along the same lines). Declarative knowledge
has been traditionally thought to include KT, and/or semantic, factual, or propositional
knowledge, and is thought to be knowledge that can be recollected at will. Procedural
knowledge, on the other hand, is thought to be knowledge gained through experience and
expressed through changes in behavior. It is either thought to include KH or is simply
directly equated with it.

One of the primary findings that helped substantiate this distinction came from the
case of HM. HM was a patient with severe epilepsy who underwent a bilateral temporal
lobectomy to help treat it. Afterwards, he was found to have acute amnesia such that he
would forget events quickly after they happened. However, HM was shown in
experiments to have been able to improve his ability at a motor task®® over the course of
several days. Of course, given his amnesia, HM did not remember having encountered
the task before and never felt any familiarity with it. Nevertheless, his performance
improved (B. Milner, 1962). This result has been traditionally interpreted as a

demonstration of the separation between declarative memory/knowledge and procedural

30 specifically, tracing the outline of a star with a pencil through a mirror with vision of his own arm
obscured
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memory/knowledge since HM retained his procedural knowledge but not his declarative
knowledge.

The lines drawn between intellectualist and non-intellectualist positions in this
debate will likely be familiar at this point. Following the results of HM’s case, non-
intellectualists have traditionally interpreted procedural knowledge as the relevant sort of
knowledge for skill. As such, non-intellectualists have sought to offer models or theories
of skill that do not rely on declarative knowledge and can flesh out an understanding of
what procedural knowledge might amount to. However, intellectualists have made
arguments highlighting the ways in which declarative and/or propositional knowledge are
necessary for skill and ways in which procedural knowledge can be understood in the
same terms as declarative knowledge. Intellectualists have often done this by arguing for
the necessity of representations in cognition, that procedural knowledge can be
understood propositionally, etc.

2.2.1 — A non-intellectualist account of skill and knowledge

For one of the most well-known accounts of a non-intellectualist relation between
skill and knowledge, we can return to a prominent figure from the previous chapter,
namely Hubert Dreyfus. Dreyfus understands the knowledge used in skill to be
procedural (indeed, he seems to equate this directly with KH), understanding this to
amount to the experience and intuition gained through repeated practice and exposure
that underlies good performance. Across his corpus, Dreyfus puts forward a view of
skillful coping that is non-propositional, non-rational, non-conceptual, non-

representational and non-linguistic (see H. L. Dreyfus, 2002, 2005, 2007; Dreyfus &
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Kelly, 2007). In this way, Dreyfus’ view is more ‘extreme’ than Ryle’s view (though he
sees their work as being aligned), since his view relies primarily on what he calls ‘skillful
coping’ and appropriate responsiveness more than any manner of ‘intelligent’ oversight
of one’s action.

Dreyfus understands himself to be combatting a general intellectualist trend (that
extended into the Al and information-processing domains) of thinking that the human
mind functions essentially like a computer — it gathers pieces of information and turns
them into symbols or representation, relates them to each other, and uses logic, rules, or
programs to infer further facts, make decisions, etc. On this line of thinking, an expert
performing skillfully must be applying rules and calculations in their mind, whether
consciously or unconsciously, in order to perform the way they do. However, Dreyfus
argues that “the claim that the expert is using compiled rules is like claiming that because
as children we once needed training wheels to ride bicycles, as accomplished bicyclists
we must be using invisible training wheels” (H. L. Dreyfus, 1997, p. 25). Rather than
making the training wheels ‘invisible’, Dreyfus suggests the expert simply discards them.
In the same way that, when prompted, one might be able to go up to the attic and produce
the training wheels one used to learn, one could also recall rules that one had learned for
how to ride a bike and use them as part of an explanation of how or why one acted as one
did. But this does not mean that one was using those rules while performing.

Following his interpretations of Merleau-Ponty, Dreyfus suggests that the relation
between knowledge and skill is one where skill doesn’t require any reflection or active

comparison with memory (i.e. stored knowledge) (H. L. Dreyfus, 2002). Though he does
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believe that past experience influences present and future behavior, it is not because one
is drawing up stored memories and using them in the process of calculating what needs to
be done. Dreyfus understands this latter line of thinking to be an empiricist tendency
which suggests that being in a situation similar to a previous one would call forth those
past memories to help ‘fill out’ the current situation and help the performer engage. But
Dreyfus (borrowing a critiqgue made by Merleau-Ponty) points out that this would create a
‘problem of association’: there are many dimensions along which experiences can be
similar to each other and it’s not clear why a given memory would be called up as the
appropriate one. The empiricist must then think that experiences are associated with each
other or are connected to each other through some act of understanding. In other words,
the association/connection between them must be one actively drawn by the subject. This
is how the empiricist ends up believing that a subject must draw up some representation
of experiences and make connections between them.

However, in line with his previous explications of the stages of skill acquisition,
the picture Dreyfus suggests (drawn from his reading of Merleau-Ponty) is one where no
representations are needed. Instead,

“[w]hat one has learned appears in the way the world shows up; it is not

represented in the mind and added on to the present experience. That is, according

to Merleau-Ponty, what the learner acquires through experience is not represented
in the mind at all but is presented to the learner as a more and more finely
discriminated situation, which then solicits a more and more refined response”

(ibid, 373, original emphasis).

In other words, rather than have skill represented as past experiences and

including them in calculations about how to perform given current factors, Dreyfus

suggests a picture whereby skill (and the past experience that leads to it) changes the way
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the practitioner (literally) sees the world and what possibilities they see as available to
them. An expert would be able to see options and possibilities that a novice would not
because they are now in tune with parts of their world they weren’t before. They act on
the ‘solicitations’ of ‘affordances’3! they see intuitively — they do not need to discern and
identify which possibilities are available or decide which one to take. Indeed, Dreyfus
says that “responding to affordances does not require noticing them. Indeed, to best
respond to affordances (whether animal or social, prelinguistic or linguistic) one must not
notice them as affordances, but, rather, as Heidegger says, they ‘withdraw’ and we
simply ‘press into’ them” (Dreyfus, 2005, 56).

Take for example, reaching for a doorknob in order to leave the room: in skillful
coping, one doesn’t need to attend to the doorknob, attend to it as a doorknob, or notice
the affordance of its turning to open the latch and thus the door. Instead, the affordance is
‘transparent’ and ‘withdraws’ into the object: it is clear to the skilled practitioner on the
basis of past experience and becomes part of the fluid action of opening the door
(Dreyfus, 2007, 361). Rather than passively taking in input and processing it, skill allows
the expert to project their experience out into the world such that “the best representation
of the world is thus the world itself” (Dreyfus, 2002, 373).

As additional support for this position, Dreyfus points to contemporaneous

models of learning called feed forward simulated neural networks. For these systems,

31 Dreyfus says that what we have direct access to in the world is not facts, including facts about
affordances (for example, the affordance of an apple as edible understood as a ‘fact’ about the apple).
He says “what we are directly open to is not rational or even conceptual(...)”(H. L. Dreyfus, 2007,
356) Instead, what we have direct access to in the world is “the affordance’s solicitations - such as
the attraction of an apple when I'm hungry” (ibid, 357).
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experience is not ‘stored’ as memory and then associated with other experiences. Instead,
“if given any input, the connections between ‘neurons’ are modified by a trainer so that
that input is paired with what the trainer holds to be the appropriate output. Thereafter,
similar inputs will produce the same or similar output” (ibid, 374). This model then
provides a way of demonstrating how experience “modifies the connection strength
between the simulated neurons” in such a way that “new input can then produce output
based on past experience without the net having to, or even being able to, retrieve any
specific memories” (ibid).

Ultimately, Dreyfus puts forward the following positive account. He contends that
skillful coping in the world, which makes up the majority of human behavior, is
intentional without needing representations. This is underwritten by the embodied
subject’s tendency towards establishing a ‘maximal grip’32 on their environment. Dreyfus
uses a few examples to demonstrate this notion, the first being the tendency to grab an
object in such a way as to get the best grip on it. Similarly, when looking at something,
say a piece of art, one tends to find the best distance from which to take in both the object
as a whole as well as its parts (Dreyfus, 2002, 379). However, Dreyfus expands on this
idea and explains that error or deviation from maximal grip is recognized by the subject,
and they will align themselves in ways so as to get closer to said maximal grip. He
provides the example of a plane going off-course and getting feedback from an airport

radio beacon.

32 Though Dreyfus attributes this idea to Merleau-Ponty in the Phenomenology, I cannot find any use
of this phrase in several translations of said text, and so believe it to be Dreyfus’s own distillation of
the text.
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Let us suppose the plane gets a signal whose intensity corresponds to how far it is
off course, and the intensity diminishes as the plane approaches getting back on
course. Thus there is no experience of being on the beam. Rather, when the pilot
is on the beam there is no experience at all, but the silence that accompanies being
on course doesn’t mean the beacon isn’t continuing to guide the plane. Likewise,
in the case of perception, the absence of tension doesn’t mean the body isn’t being
constantly guided by the solicitations. On the contrary, it means that, given past
experience in this familiar domain, everything is going exactly the way it should
(Dreyfus, 2007, p. 358).

When doing this, the subject is not representing to themselves the goal of getting
‘maximal grip’ on the object — one is rather acting in a fluid, skillful way in response to
the solicitations of the object and environment. The subject will notice when their
“situation deviates from some optimal body-environment relationship” and so take steps
to alleviate the ‘tension of deviation’ by getting closer to the optimum position (Dreyfus,
2002, 378). In this way, skillful coping can be “purposive without the agent entertaining a
purpose” (ibid, 379).

Again, Dreyfus uses neural network theories to help substantiate his claims,
specifically Walter Freeman’s attractor theory. As before, this model stipulates that
learning happens as the strength of connections between neurons changes on the basis of
experience. However, Freeman’s view adds to the story that learning, i.e. adjusting the
connections strengths between neurons, requires adjustments that direct activity toward
‘attractors’ which have been associated with the object that caused the relevant input.
‘Attractors’ are points on an ‘energy landscape’, or points that corresponds to “the
amount of energy it takes the whole configuration to be in the state” (ibid, 382). This

energy landscape is filled with peaks and valleys — points requiring high energy to

achieve, and those requiring low energy. Just as it requires a great deal of energy to get
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up a hill and much less to get down it, peaks require high energy to achieve, and valleys
require low energy. When an activity is undertaken it generates a burst of energy and it
will tend towards a valley or a state of low or minimum energy — these are called ‘basins
of attraction’.

The aim of learning is to put the system into a specific energy landscape and hone
neural connections so that bursts of activity get directed to specific attractors. Once that
energy landscape is achieved, “movements are caused that tend to move the brain state
closer to the bottom of the nearest basin of attraction” (ibid). We can understand these
minimum energy states, or basins of attraction, as corresponding to Dreyfus’ notion of
maximal grip — i.e. states where the subject is pulled to minimize tension between
themselves and the environment and achieve equilibrium with it. The energy landscape
provides the subject with cues as to what would bring them closer to the relevant basins,
without telling them where the basin is.

In sum, Dreyfus elaborates a view in which our fundamental level of engagement
in the world is one mediated by our bodies and their fluid push and pull between
solicitations and maximal grip on the soliciting objects. As skill progresses, reliance on
declarative knowledge continuously diminishes. In time, practitioners transition to the use
of procedural knowledge which is based in their experience and acquired intuition around
a task or environment. This kind of knowledge does not, on Dreyfus’ account, require
any active guidance or monitoring, calculation or deliberation, etc. Instead, this
procedural knowledge is guided by the subject’s engagement with the world around

them: their environment ‘tells’ them when and how to use their skill and their acquired
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‘intuition’ helps them see these ‘signs’. As such, Dreyfus puts forward a view where
procedural knowledge underlies skill without any reliance on declarative knowledge. But,
as we saw in the previous section and will see again momentarily, there are those who
feel that accounts like Dreyfus’s leave out important elements of skill and directly reject
his suggestion that declarative knowledge is unnecessary for skillful performance.

2.2.2 — Intellectualist account of Skill and knowledge

2.2.2.1 — Stanley and Krakauer

Intellectualist understandings of the relationship between skill and knowledge
tend to underscore the necessity of knowledge for the performance of skill — one could
not act skillfully without bringing declarative knowledge to bear on one’s performance.
One prominent example of this kind of view is that of (Stanley & Krakauer, 2013). They
offer an account which doesn’t necessarily put knowledge prior to skill but does suggest
that declarative (or factual) knowledge is essential to skill. They make two fundamental
claims: the first is that having a skill requires “being trained past a baseline”, and the
second is that, for many skills, having it requires knowing factual knowledge about the
skill, including knowing what to do to initiate it. | will focus primarily on the latter claim
and only discuss the former insofar as it helps support or clarify the latter.

Stanley and Krakauer (henceforth S&K) begin by suggesting that “skilled action
is action guided by ongoing accrual and improving application of knowledge of facts
about an activity, though skill is not exhausted by such knowledge” (ibid, 2). More

specifically, the kind of knowledge necessary for skill is the kind displayed in knowing
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what to do to initiate manifestations of that skill*3. This would be factual (or
propositional) knowledge to the effect of “activities X1 ... xn could initiate that action” and
would apply to a wide variety of actions within the skillset (ibid, 4). S&K suggest that
this ultimately amounts to knowing what to do to begin an intentional action and having a
generic sort of knowledge along the lines of “for situation, s, x knows what to do to
initiate an action of g-ing in s”** (ibid, 5).

To help substantiate this idea, S&K reexamine the case of HM and using it to
disrupt the usual dichotomy between declarative and procedural knowledge. Recall that
HM was able to improve his skill at a motor task though he did not remember the
instances of practice that underlay this improvement. However, S&K point out that the
traditional interpretation of this case (suggesting the distinction between declarative and
procedural knowledge) does not take into account the fact that, every day HM performed
the task, he was given “explicit verbal instruction, and was able to use that knowledge
each time” (original emphasis, Stanley and Krakauer, 2013, 8). That is, each time HM
performed the task he was provided with declarative knowledge about what to do and
then used it to perform the task: S&K argue that this instruction was crucial to his being

able to do so.

33 They take this to be a key example of the kind of factual knowledge used in skill and suggest that
any other factual information used throughout performance (not just in initiating it) would follow the
same kinds of rules and patterns. Though they focus primarily on the case of knowing how to initiate
an action, they do not mean to limit all factual knowledge in skillful performance to this knowledge.
34 S&K are quick to point out that knowledge of these starting conditions can be very complex.
Furthermore, “an expert will have a larger repertoire of starting actions and will know better how to
apply them” (ibid).
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To back this up, S&K point to follow-up studies, specifically (Roy & Park, 2010),
in which patients similar to HM improved their motor performance of novel tool use over
several days. Crucially, they only improved when they received explicit instructions from
the psychologists about the tool and how to use it every day. S&K are quick to point out
that “surely, someone who has skill at an activity does not require such instruction” and
that ‘healthy’ skilled people must have declarative knowledge deeply built into their skill,
for example, how to use a necessary tool.

As such, S&K interpret Roy and Park’s results as a demonstration that what
improves in these amnesic patients is mere motor acuity, not their skill per se. Their
abilities are adapting but not in ways that manifest their intentionality and so is not skill.
S&K conclude that, for someone to be skilled, they must have propositional knowledge
combined with motor acuity and so skill cannot be understood as mere motor or physical
improvement on its own. In short, motor skill requires both knowledge and a non-
knowledge-based motor component — only together do they amount to skill.

However, it is worth noting that the very authors S&K cite to prove their point,
Roy and Park, clarify in later works that they do not believe their work should be
interpreted as suggesting that the kind of skill at play here, namely tool use, is primarily a
question of technical reasoning (Roy & Park, 2018). Though they do note that the study
S&K cite highlights the significance of declarative knowledge, especially for tool use and
situations that the patient is unfamiliar with, it is also compatible with other research
suggesting that this knowledge is mediated by procedural knowledge. Indeed, they

suggest that their larger corpus highlights the respective roles of both memory systems
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for tool use and their interdependence. As such, it seems that S&K have highlighted an
aspect of Roy and Park’s work but did so without appropriate contextualization.

2.1.2.2 — Stanley and Williamson

Similarly, in a later work (Stanley & Williamson, 2017) lay out their argument
about the relation between skill and knowledge. They initially state that skill is connected
to an un-reflective kind of knowledge and later clarify as follows: “Our claim about skills
is straightforward: it is that skills are a kind of disposition to know®. More specifically, to
be skilled at the action type of ¢-ing is to be disposed to form knowledge appropriate for
guiding tokens of @-ing” (original emphasis, ibid, 715). So, for example, to be skilled at
riding a bike is to be disposed to have knowledge appropriate for guiding the action of
riding a bike. More specifically, they identify the kind of knowledge at play here as what
is usually thought of as KH. However, they argue that KH falls into a larger category of
knowing-wh, which includes knowing-when, -why, -whether, etc. Similarly, following
their earlier work, they understand all knowledge-wh, including KH, to be propositionally
expressed and so subsumed under KT. So, for S&W, skill is ultimately a disposition to
know propositions of the right sort that can guide action. However, rather than putting

knowledge or skill as prior to the other, S&W say that “skill at ¢-ing is a state whose

35 There is an ambiguity in S&K’s position here that is worth noting. Their view could be implicitly
suggesting a distinction between skill and know-how - that is, if skills, for them, are a disposition to
know, then skill and know-how will be different (since one is a disposition and one is knowledge). If
this is the case, S&W are perhaps unclear as which of the following is true for skill: skills may be a
kind of know how that also involve dispositions to know more specific things OR skills may not be a
kind of know-how but rather part of some broader category that involves dispositions to know how
to do things. As far as I can tell, it is unclear which of these they think is the case.
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nature is constituted through the knowledge relation” and so put the question of priority
aside (ibid, 721).

Moving on, S&W explain that they understand skills-as-dispositions to be
manifested both as knowledge states and as actions. In terms of knowledge states, an elite
athlete’s skill involves knowledge about what the trajectory of a ball will be given the
arm and hand movements of the person who threw it, and that this is a manifestation of a
disposition to know. Similarly, in terms of actions, skill can be manifested as a “rapid and
accurate serve in tennis”, and any other such action. In this way, both declarative and
procedural knowledge can come into play in skill, but both should be understood as
dispositional factual knowledge that guide behavior. S&W do point out that there is more
to skill than dispositional knowledge, including perceptual and motor ability (here,
perhaps, following the earlier work done by S&K described above). Even so, S&W
understand their account of skill as one “entailing the generic claim that skill in ¢-ing is
knowing at the time of action appropriate facts to guiding ¢-ing” and so place
propositional knowledge as the key explanatory feature at play in both manifestations
described above (ibid, 717).

Considerations like these lead (Stanley, 2011a) to provide an alternative process
of acquisition to Dreyfus’. Specifically, Stanley suggests that, as a novice, one learns
various rules about how to act in the given circumstance. With time, however, “practice
allows us to move from the initial situation in which we repeatedly have to consult these
rules, to skilled action, where we can act directly upon them” (ibid, 183). In other words,

both the novice and the expert acquire propositional knowledge and/or learn rules of how
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to perform, but the novice must repeatedly remind themselves of, or consult, the rules
which inhibits their fluidity. The novice has not yet developed the automatic processes
that bring their behavior in line with their knowledge.

An expert, on the other hand, need not remind themselves of, or consult, the
propositional knowledge/rules they possess — they “just implemen[t] that knowledge in
[their] actions. Practice has allowed the automatic mechanisms that are responsible for
executing epistemic states (whether dispositional or not) to take over” (ibid, 184). In
other words, the expert doesn’t need to consult their knowledge to apply it to their skill —
they can, instead, apply it directly to the situation at hand. In a move similar to the one
S&K make in separating out motor acuity from knowledge, Stanley draws an important
distinction between propositional knowledge and the ‘automatic mechanisms’ that
implement it in action. Both the novice and the expert have knowledge, but only the
expert has the automatic mechanisms in place to implement said knowledge in behavior.
Skill, then, involves both these components.

2.2.2.3: Takeaway from Skill and Knowledge Debate:

In many ways, this debate mirrors many of the previous issues we discussed
before between automaticity vs cognitive control and KH vs KT. Both sides are trying to
describe relationship between knowledge and the guidance and manifestation of skill.
Non-intellectualists like Dreyfus push for the necessity of procedural knowledge based in
past experience and action being guided by trying to get to the ‘appropriate’ equilibrium
with their environment; one where practitioners have ‘maximal grip’ and can interact at

the most levels. Intellectualists like Stanley, Krakauer and Williamson, on the other hand,
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push for the primacy of declarative knowledge, especially propositional knowledge, in
both the manifestation and guidance of skillful action. For them, one needs to know facts
about how to start an action and how to guide it throughout to be understood as having a
skill.

Though Dreyfus’s view does seem plausible as an explanation of how procedural
knowledge can be garnered and utilized to guide performance, his view still falls prey to
the sorts of criticism leveled at him in the previous chapter — namely, that his account is
too passive and offers little explanation of the role an agent has in guiding their actions.
Indeed, as | read Merleau-Ponty (MP), Dreyfus leaves out much of how his account
emphasizes the subject’s active role in perception and action that happens in conjunction
with the more ‘passive’ elements Dreyfus highlights. Indeed, MP’s view emphasizes the
subject’s active role in shaping their environment in line with their goals and intentions as
a key component of the nature of perception in ways that Dreyfus seems to leave out
altogether (Merleau-Ponty, 2012). Though this does not necessarily mean that Dreyfus is
wrong in his understanding of how procedural knowledge is gained and utilized in
performance, it does suggest that his descriptions lack a sense of the kind of guidance or
oversight one would have over their own actions and thus leave out (even the potential
for) the role of declarative information in assisting in action. As such, his views stray

from the sort of hybridity we have been highlighting up till now.

Similarly, Stanley, Krakauer and Williamson’s positions seem, on the surface, to
be pretty standard intellectualist readings of the relation between skill and knowledge.

After all, they all still seem to want to reduce knowledge to facts and propositions,
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without which one could not manifest or guide one’s skill. Furthermore, we saw that their
use of a key study to make their point relies on what the authors interpret to be a
misreading of their view — one that suggests that factual or declarative knowledge is
primary for skill without acknowledging the role and contributions of procedural
knowledge. As such, we might worry that their position is already too far skewed to the
‘intellectualist’ side of things and thus suffers the same kind of critique we just made for
Dreyfus — that is, they may be right in their explanation and highlighting of the role of
declarative knowledge and skill, but they do so in a manner that completely negates the

contributions of procedural knowledge.

However, their views (especially S&W’s) seem to make some concessions to the
non-intellectualist camp. For one thing, they highlight the role of dispositions in skill. In
terms of our previous discussion of automaticity and the speed at which skill is
performed, utilizing the notion of dispositions in skill can be understood as a way of a
taking on or conceding to this apparent non-intellectualist strength — if the nature of skill
involves dispositions, they don't require careful (and time-consuming) consideration or
calculation, but can instead act on a quick and intuitive propensity. In this way,
S&K&W’s revised positions take on some non-intellectualist intuitions and build them

into their view.

Another apparent concession is that S&W allow both procedural and declarative
knowledge will be at play in skillful action. In this respect, their view seems in line with

the hybrid positions already discussed. However, they continue to maintain that both of
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these forms of knowledge can ultimately be understood as different kinds of propositions
and so maintain a core intellectualist component. Even so, insofar as their views aim to
muddle the distinction between declarative and procedural knowledge and highlight some
more basic, shared third feature, their position might still align with the general positions
taken up till now.

Borrowing from S&W, we can maintain the basic framework of saying the skill
requires the appropriate relation to knowledge. However, let us specify this differently
than they did and add in some of our newer criterion from this chapter...

Criterion 5*: skill must have an appropriate relation to knowledge, which
includes...

e ...an interdependence between KH and KT. More specifically, KH utilizes
elements of control and KT in performance, while KT relies on at least
some KH to be able to use, interpret or execute it.

e ... an interdependence between declarative and procedural knowledge.
More specifically, procedural knowledge utilizes elements of declarative
knowledge in performance, while declarative relies on at least some

procedural knowledge in order to be used, interpreted or executed.

2.3 — Virtue Epistemology

Up till now we’ve focused on what kind of knowledge is at play in skillful
performance and pushed for a hybrid understanding between KH and KT, procedural and
declarative. However, though we have touched on the borders of this issue, we have not

yet focused on another important question: namely, whether knowledge requires skill or
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vice versa. That is, though we have discussed whether skill utilizes different kinds of
knowledge, we have not yet discussed whether having knowledge relies on having a
certain kind of cognitive skill. Getting a grip on this will help take us deeper into the
relation between skill and knowledge and help clarify the degree to which skillful action
and behavior are basic to our way of being. We will focus on a few key representative
key figures in this debate in order to see how this plays out.

2.3.1: ‘Non-intellectualist’ accounts in Virtue Epistemology:

Within the virtue epistemology debate, one of the most influential voices is that of
Ernest Sosa who argues that knowledge is to be understood in terms of skill — or in other
words, that we should understand knowledge as a type of apt performance._Sosa’s AAA
structure outlines his means for assessing the performance of an action. It can be assessed
for accuracy, i.e. whether it is successful in its aim; for adroitness, i.e. whether it
manifests skill on the part of the performer; and lastly for aptness, i.e. whether the
success of the action is due to the performer’s skill (Sosa, 2007). Our purposes require
special attention to the final condition of aptness, which encompasses the other two
criteria.

For Sosa, a performance is apt if it is both successful and successful because of
one’s skill. His famous example is that of an archer. Suppose an untrained archer looses
their arrow rather spuriously but it is blown back on course by a gust of wind and hits the
bullseye. In this case, the archer is successful, but their success has little to do with their
skill. Their success is due, instead, to the wind’s benevolent influence. This, then, is not a

case of ‘apt’ performance. Similarly, consider a skilled archer who looses their arrow on
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target but a gust of wind first blows it off course and then back on course and finally it
hits the bullseye. In this case, too, we might think that the archer’s success has little to do
with their skill despite the fact that we know they are skilled. The influence of the wind
seems largely responsible for the success of the shot. This second case, then, is also not
one of ‘apt’ performance.

Sosa suggests that any performance with an aim could be subject to the AAA
structure, including those without an intentional aim, such as a heartbeat — ““a heart
succeeds if it helps pump blood, even absent any intentional aim” (23). On this line of
thought, beliefs, too, could be understood as performances and so fall under the AAA
structure. In other words, beliefs might also be performances without an intentional aim,
but could still be relevantly assessed using the AAA method. Sosa says that we can
“distinguish between a belief’s accuracy, i.e. it’s truth; its adroitness, i.e., its manifesting
epistemic virtue or competence; and its aptness, i.e., its being true because competent”
(23).

From here, Sosa states that knowledge entails belief — but a special kind of belief.
In order to explain this, he introduces a few key requirements for belief. The first is the
idea of ‘safety’, which requires “that not easily would [a belief] fail by being false, or
untrue. A belief that p is safe provided it would have been held only if (mostly likely) p”
(25). The second is the notion of ‘sensitivity’, which requires that “were it not so that p,
[a subject] would not (likely) belief that p” (25). Sosa argues that, though it is often
mistaken for sensitivity, safety is the most relevant concept for knowledge and should be

more carefully and separately identified. As such, he identifies a particular iteration of
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safety as his target. This he calls ‘basis-relative safety’. He says that “[w]hat is required
of one’s belief, if it is to constitute knowledge, is at most its having some basis that it
would not easily have had unless true, some basis that it would (likely) have had only if
true” (26). In other words, rather than merely focusing on the plausibility of the belief
itself, Sosa focuses on whether the basis of the belief is plausible. In this case, a belief
would constitute knowledge if it has a solid enough grounding on the basis of which it
will be reliably true.

With all this in hand, Sosa then concludes that knowledge based on basis-relative
safe beliefs is also subject to the AAA criteria and, specifically, assessment by the
aptness criterion. Sosa says that “knowledge is just a special case of (...) creditable, apt
performance” (31). Knowledge, then is underwritten by apt, basis-relative safe beliefs,
which are part of our epistemic competences. Sosa understands a competence to be “a
disposition, one with a basis resident in the competent agent, one that would in
appropriately normal conditions ensure (or make highly likely) the success of any
relevant performance issued by it” (29). This competence is a form of skill, and so, for
Sosa, skill underwrites knowledge?®.

Sosa thinks that most of the time, in ordinary conditions, our (ordinary)

knowledge is reasonably safe, and this is important for uptake of deliverances. Sosa

36 Throughout the book from which this explanation is drawn, Sosa is clear that he is differentiating
between at least two types of knowledge - what he calls ‘animal’ knowledge and reflective
knowledge. Reflective knowledge is the more demanding of the two, but Sosa thinks both involve apt
belief. ‘Animal knowledge’ only requires apt belief in the way that has been described above.
Reflective knowledge, on the other hand, requires both apt belief and defensibly apt belief (i.e. apt
belief that the subject aptly believes to be apt). This latter condition means that the subject can
defend the aptness of their belief against skeptical doubt (pg. 24)
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understands deliverances as “any particular delivering of a certain propositional
content”, either from memory, perception, conclusions, intuitions, etc. (original
emphasis, 101). Under usual circumstances and/or appropriate conditions, deliverances
are safe outright, because the conditions under which the content was gathered are (most
likely) true and there is no reason to doubt the appropriateness of the conditions. Unless
we have some reason to doubt the circumstances, most deliverances are accepted by the
subject, and so safety serves a key role in our most basic intake of information and is a
key grounding of knowledge. However, safety does not account for the correctness of
deliverances or beliefs — rather, this has to do with one’s competences. Sosa says that
“[a]cceptance of a deliverance thereby constitutes knowledge only if the source is
reliable, and operates in its appropriate conditions, so that the deliverance is safe, while
the correctness of one’s acceptance is attributable to one’s epistemic competence” (103).
One reason that Sosa suggests that we should understand knowledge as an
instance of skill is because it helps explain what is happening in Gettier cases — i.e., cases
in which the subject has a belief that is both justified and true but falls short of
knowledge. Consider the following example from Gettier, himself: Suppose that Smith
and Jones applied for the same job. Smith was told by the president of the company that
Jones would be selected for the job and he also saw Jones counting out the 10 coins in his
pocket before going into the interview. Because of these pieces of evidence, Smith has a
justified belief that “the man who will get the job has ten coins in his pocket”. However,
as it turns out, Smith himself gets the job and Smith also has 10 coins in his pocket that

he didn’t realize were there. So, Smith has a justified belief that “the man who will get
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the job has ten coins in his pocket”, based on the evidence he had beforehand — and, as it
happens, it is also true despite it being about the wrong person. However, we can clearly
say that this belief doesn’t amount to knowledge because he seems to have ended up at
this correct conclusion accidentally. (Gettier, 1966)

For Sosa, in cases like this one, the subject may have a justified, true belief, but
one that doesn’t amount to knowledge because it is not apt: i.e., its success is not due to
the competences of the subject. In other words, Smith has a belief that is true (after all,
the man with ten coins in his pocket did get the job) and justified (on the basis of the
evidence he had, including the testimony of the president). As such, Smith formed a
belief on the basis of his general epistemic competences. Even so, this belief does not
constitute knowledge because Smith’s usual belief forming competences are not
responsible for the truth of his belief. Indeed, Sosa says that Smiths reasoning on the
basis of testimony from the company president “does of course help explain why the
believer has that belief, but it does not in the slightest help explain its correctness” (Sosa,
2007, 96). Like the case of the skillful archer, Smith skillfully deployed his belief-arrow,
and it hit the bullseye — but it hit the bullseye for reasons other than his own skill. Sosa
suggests, then, that we can understand this, and other Gettier cases, as failures of apt
belief, and so as failures of knowledge.

2.3.3: an “Intellectualist” Account of Virtue Epistemology

However, there have been several critiques of this position based on
demonstrating that understanding knowledge as apt belief doesn’t account for other forms

of Gettier cases. For example, (Miracchi, 2015) suggests that this doesn’t explain
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Chisholm’s Gettier case (Chisholm, 1989). The case is as follows: Suppose Annette is
walking through a field and seems to see a sheep in front of her — so, she believes that
there’s a sheep in the field. However, it turns out that what she’s really looking at is a
sheepdog. Even so, there is truly a sheep behind a rock, out of sight, that the dog is
looking after. It also happens that, unbeknownst to Annette, sheepdogs in this area almost
always accompany sheep in the field. In this case, Annette’s belief (that there is a sheep
in the field) is true — there is one. Similarly, her belief is justified since her perceptual
experience is generally reliable and, let’s assume, the visual differences between a sheep
and a sheepdog at a distance are minimal. Even so, one wouldn’t intuitively consider this
a case of knowledge: Annette doesn’t know that there is a sheep in the field.

However, Miracchi suggests that, on Sosa’s account, Annette would have an apt
belief and so, also, knowledge. This is because “Annette’s competence to believe truly
that there is a sheep in the field on the basis of a perceptual experience as of there being a
sheep in the field is causally responsible, not just for the existence of her belief, but also
for its truth” (34). In other words, it is Annette’s competence at true belief formation on
the basis of perceptual experience that explains its success. Miracchi seems to have two
reasons for thinking this. First, she thinks that Annette is being systematically Gettiered
in this case: as was already stipulated, sheep are almost always accompanied by
sheepdogs in this area and so Annette only sees the sheepdog because the sheep is there,
too. As such, her exercise of successful belief-competence (i.e. that there is a sheep in the
field based on having seemingly seen a sheep) is causally dependent on the fact that she

sees the sheepdog. If she hadn’t seen the dog, she wouldn’t have formed the belief that it
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was a sheep: the true belief depends on her having formed a belief based on (what turns
out to be faulty) perceptual experience, but the belief-forming competence process works
as it should.

The second reason Miracchi suggests that, on Sosa’s account, Annette would have
knowledge is that, since Annette’s belief forming process is working as it should, she
doesn’t notice the subtle differences between the sheepdog and a sheep that she might
have otherwise noticed if she was being more careful. That is, since she has not identified
any reason to doubt her usual conditions or competences, she allows it to run normally
and doesn’t notice the minor details that would prove her beliefs unsuccessful. If she had,
she would have noticed that what she was looking at was really a sheepdog and, as a
result, would have formed the incorrect belief that there were no sheep in the field. So,
Miracchi says that Annette’s “competence thus is ‘a factor that, either singly or in
combination with other factors, accounts for how the belief is true rather than false’
(Sosa, 2007, p 96), and so her believing truly is causally explained by her competence”
(Miracchi, 2015, 34).

Miracchi considers some defenses available to Sosa to counteract this conclusion.
The first has to do with the dispositional nature of competences and their characteristic
manifestations (Sosa, 2010). Under normal circumstances, Sosa says that a subject will
have a true belief as long as the characteristic manifestation of their disposition to believe
truly (i.e. their competence) is actually manifested. However, this doesn’t happen in
Gettier cases — that is, whatever the characteristic manifestations of the disposition are,

they are not actually achieved in Gettier cases. Furthermore, in (Sosa, 2015) Sosa
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explains that what’s happening in Gettier cases is not a characteristic manifestation of
their disposition to believe truly, but a mimicking of said disposition. That is, in Gettier
cases, a subject does believe justifiably and truly and their disposition to believe truly
(i.e. their competence) is causally involved in this being the case, but the relation between
the competence and the belief is not the right one: it isn’t the characteristic manifestation
which, in this case, is only being mimicked.

Even so, Miracchi suggests that these responses fail because they still do not
account for the case with Annette described above. The systematicity of the Gettier-ing
in this case makes it so that this is an instance of the characteristic manifestation of
Annette’s competences. As Miracchi puts it, “there is no basis for denying that Annette
manifests a disposition to believe truths on the basis of having a perceptual experience as
of a sheep in the field, although she fails to manifest other dispositions normally
associated with such subjects, such as a disposition to believe truths on the basis of seeing
things as they are” (37).

In light of this, Miracchi seems to lean towards intellectualist positions like
S&W’s and suggest a knowledge-first account. She explains that, on a view like Sosa’s,
the competences/dispositions that explain knowledge are competences to believe truly.
Beliefs are the exercises of this competence which may or may not be true (i.e.
successful). However, on Miracchi’s view, the relevant competences/dispositions for
knowledge are competences to know. Instances of knowledge are the exercises of this
competence. That is, rather than Sosa’s picture where a probabilistic relation between

belief and truth determines knowledge, Miracchi offers a picture where there is a
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probabilistic relationship between “the subpersonal cognitive and environmental facts”
that determines knowledge (ibid, 53). In terms of the case with Annette, Miracchi’s view
suggests that Annette doesn’t in fact know that there is a sheep in the field (which is the
intuitive answer), because the relationship between the facts of her subpersonal cognition
and her environment do not align and so this is not an instance of a manifestation of her
competence to know.

However, this means that, competence has a circular relation with knowledge —
one where “what it is to be knowledge is to be a manifestation of a competence to know,
and what it is to be a competence to know is to be a competence whose manifestations
are particular cases of knowledge” (ibid). But Miracchi doesn’t think this circularity is
vicious — instead it points towards a co-dependence between competence and knowledge.
As such, Miracchi’s view is a more nuanced intellectualist view that suggests turning the
conversation away from beliefs and towards knowledge, itself, as central, but also seems
to reject the question of priority between skill and knowledge.

2.3.2: Takeaways from Virtue Epistemology Debate:

There are a few things I think it worthwhile to take away from Sosa’s analysis.
For one, his has been the first so far to examine success conditions for skill and ruling out
chance or accident. As such, I suggest the following criterion for our list:

Criterion 6: skill should be understood to have success conditions which include

achieving successful performance due to one’s own skill (i.e. aptness) as opposed

to any kind of accident or unintentional outcome.
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However, as far as our discussion goes regarding whether skill is prior to
knowledge or vice versa, more needs to be said. Sosa’s account rightly highlights aptness
(i.e. success due to one’s own skill in both knowledge formation and skill more
generally). Miracchi seems to take this on, too, in so far as her view maintains the role of
competence (though she highlights a different kind of competence than Sosa). Similarly,
Sosa emphasizes the notion of the safety of knowledge formation as it is tied to
environmental factors. Miracchi seems to explicitly take this on, as well, though she
highlights subpersonal cognitive processes in ways that Sosa does not. So far, then,
there’s a great deal of agreement between the two parties.

However, our commitments from previous analyses should push us closer
towards a position that highlights an interrelation or a codependence between the relevant
notions at play. In that regard, taking on a view like Miracchi’s, which does exactly this,
will be in line with much of what has been already established. Her view is
‘intellectualist’ insofar as it highlights a competence to know (as opposed to a competence
to believe truly) as central to knowledge, but, as highlighted above, takes on many
aspects of the non-intellectualist position. Indeed, her view merely redirects the
conversation away from belief and towards knowledge: it doesn’t undermine the role of
skill. The ‘circularity’ of her view further demonstrates its hybridity.

As such, | suggest this merits another addendum to an earlier criterion about the

relation between skill and knowledge, namely:
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Criterion 5**: skill must have an appropriate relation to knowledge, which
includes...

e ...an interdependence between KH and KT. More specifically, KH utilizes
elements of control and KT in performance, while KT relies on at least
some KH to be able to use, interpret or execute it.

e ... an interdependence between declarative and procedural knowledge.
More specifically, procedural knowledge utilizes elements of declarative
knowledge in performance, while declarative relies on at least some
procedural knowledge in order to be used, interpreted or executed.

e ... and interdependence between skill and knowledge — each utilizes and

relies on the other.

2.3.3: Interlude: Safety, Flexibility and RRR:

However, there is another notion that we can take from Sosa’s analysis which will
also influence our previous conversation around flexibility: namely ‘safety’. Recall that,
in the previous chapter, we understood flexibility as either the ability to adapt the
performance of a skill across various circumstances and still perform well or being able
to achieve the same goal through a variety of uses of skill. In the first case, the example
used was of playing basketball both indoors and out or playing with a heavier/lighter ball
than usual, etc. In the second case, the example used was that of a chef cooking a meal —
the same dish could be created through any number of iterations of the same steps. A
skill that could take into account the various challenges and differing influences at play in

these respective scenarios would be a flexible one. Recall, also, that a safe skill was
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understood to be one which was not likely to fail under normal circumstances. There is
some overlap between these two notions (flexibility and safety), but also ways in which
they can be teased apart. As such, I’d like to spend some time examining them so we can
get a better understanding of our second criterion (about F&F).

To begin with, let’s examine this apparent overlap. There might be an initial sense
in which these two terms denote a similar notion, i.e. that a skill be successful across a
wide variety of circumstances. However, | suggest that the two terms are actually trying
to highlight different things and would have different metrics of performance. On the one
hand, what the notion of flexibility seems to be underlining is that a flexible skill is one
that is resilient®” across circumstances, i.e. one that is adaptable across various iterations,
challenges, scenarios, etc. In general, the notions of flexibility and resilience are latching
onto categories of performance such as ideal/normal performance, non-ideal/subpar
performance, and failure. Safety, on the other hand, states that performance should not be
likely to fail under normal circumstances. In other words, what the notion of safety seems
to be getting after is that the skill is reliable within its own domain. The metrics for
performance in this case have more to do with normal performance, performance within a
given range, and performance outside the domain of the skill in question®. In this way,
the two concepts come apart and help highlight an important conceptual difference for

skill.

37 This, and the other terms that follow, are ones that I have chosen and that are used slightly
differently in different literatures. However, [ mean to use them in a sense that is devoid of other
associations and tied to what I think are their most intuitive meanings.

38 If that skill is able to be successfully performed or used outside of its intended or initial domain, we
could then say that it was transferable.
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When one’s skill is both resilient and reliable, i.e. both flexible and safe, we might
consider it a robust skill, i.e. one that maintains a certain internal integrity across
circumstances. That is, as a result of being both resilient and reliable, we would consider
it robust. For example, suppose basketball player A can play well both indoors and
outdoors, i.e. their skill is both a) resilient to the change in environment and b) reliable in
both these circumstances. They have a more robust skill than player B who only plays
well indoors, i.e. whose skill is a) not resilient and b) is only reliable in one circumstance.
Similarly, both players A and B would have a more robust set of skills still than player C
whose skill is neither resilient nor reliable in either circumstance.

Given this analysis (and inspired by Sosa’s AAA account described above), |
propose an addendum to our second criterion regarding fluency and flexibility. The
notions of F&F can remain largely the same as they were before, i.e. that F&F will utilize
both automatic and cognitive control. However, using an RRR account, we now have a
means of assessing and describing F&F that we didn’t before. Even so, unlike Sosa,
whose AAA account seems most relevant to individual acts of performance, this RRR
account applies most directly to act types or general performance over time. Robustness,
then, unlike adroitness, has built into the notion that is only relevant across a range of
circumstances and performances, rather than individual instances.

However, there may be reason to expand this system a bit further. Suppose a
juggler is able to successfully perform the same kind of juggle (say, juggling in a circle)
in many different circumstances: indoors, outdoors on a windy day, standing in the pool,

etc. Given our thinking above, we say that his skill is resilient and reliable across many
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situations. However, suppose our juggler has several different ways of juggling (juggling
in circles, in crosses, at varying speeds, etc.) and which one they perform depends on the
circumstance. For example, suppose they’d usually default to juggling in circles but,
given the influence of the wind, they juggle in crosses, and standing in a pool they vary
their speed to match the ‘waves’ hitting them, etc. In all these different circumstances,
their skill is successful and could be understood as resilient, reliable, and robust.
However, the latter case seems to suggest a different notion than was originally
highlighted, namely responsiveness to circumstance. That is, the juggler’s skill includes a
repertoire of throwing patterns which can be utilized depending on their appropriateness
to the circumstance, which suggests an adaptability to their skill not previously captured
by resilience and reliability. So, perhaps this is really an RRRR account: where resilience,
reliability and responsiveness help determine the robustness of the skill.

With all of this in mind, | propose an addendum to our second criterion as
follows:

Criterion 2*: skill is typically manifested in fluent and flexible action.

e The mechanisms underpinning fluency and flexibility will utilize both
automaticity and cognitive control throughout performance in ways that
are perhaps ambiguous and difficult to separate.

e The fluency and flexibility of skill can be assessed using the RRRR
method: i.e. assessing its resilience, i.e. adaptability across various
iterations, challenges, scenarios, etc; reliability; i.e. maintenance of

consistency across circumstance; responsiveness, i.e. adaptiveness to
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changes in circumstance; robustness, i.e. a skill that is resilient, reliable

and responsive.

2.5 Conclusion:

This brings us to the end of our investigation of the relevant epistemological
literature. Having gone through it all, we have gleaned our full list of criteria which |
collect below. With this in hand, we will now move onto an investigation of a case study
to help illustrate the kinds of skill that will be of particular interest as we move on to later

chapters, namely walking.
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Criteria of Skill:

Criterion 1: Skill is learned, acquired or gained through practice. It is not innate
ability
Criterion 2: skill is typically manifested in fluent and flexible action.

e The mechanisms underpinning fluency and flexibility will utilize both
automaticity and cognitive control throughout performance in ways that
are perhaps ambiguous and difficult to separate.

e The fluency and flexibility of skill can be assessed using the RRRR
method: i.e. assessing its resilience, i.e. adaptability and transferability
across various iterations, challenges, scenarios, etc; reliability; i.e.
maintenance of consistency across circumstance; responsiveness, i.e.
adaptiveness to changes in circumstance; robustness, i.e. a skill that is

resilient, reliable and responsive.

Criterion 3: skill is aimed at ‘getting it right’ and is underscored by the
practitioner’s intentionality.
Criterion 4: to be understood as skilled entails performance above a context
specific threshold.
Criterion 5**: skill must have an appropriate relation to knowledge, which
includes...

e ...an interdependence between KH and KT. More specifically, KH utilizes

elements of control and KT in performance, while KT relies on at least

some KH to be able to use, interpret or execute it.
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e ... an interdependence between declarative and procedural knowledge.
More specifically, procedural knowledge utilizes elements of declarative
knowledge in performance, while declarative relies on at least some
procedural knowledge in order to be used, interpreted or executed.

e ... and interdependence between skill and knowledge — each utilizes and

relies on the other.

Criterion 6: skill should be understood to have success conditions which include
achieving successful performance due to one’s own skill (i.e. aptness) as opposed

to any kind of accident or unintentional outcome.
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Chapter 3
Walking as SKill:

3.0: Introduction:

When asked to think of physical skills, researchers (especially in philosophy) tend
to reach for a few key paradigms of skill, such as playing an instrument or playing a
sport. It is easy to see how these kinds of skills fit the mold of everything discussed in the
previous chapters — indeed all our gathered criteria for skill were drawn from examples of
this sort. However, | want to incorporate much more basic skills into our conversation, as
well — skills like walking. By doing this, we can focus on the most basic level of
engagement with an environment and how these engagements set the foundation for all
the other skills that rely on them. Indeed, these basic skills probably make up the vast
majority of our skills and are the most crucial for us being able to act normally on a day-
to-day basis. Getting clear on this kind of action as a skill helps highlight the core
elements of these skills and helps us avoid focusing on potential examples that might
widen the scope of investigation too far (keeping in mind our aim of focusing on physical
skill).

Once we get to this kind of activity, however, there might be worries about
whether they are actually skills or innate abilities. For example, while discussing complex
skill, S&K (2013) note the fact that complex skills will be made up of more basic skills.
They use the example of someone who is skilled at tennis having a more basic skill of
serving. However, they point out that, at some point, we would bottom out at basic
actions, such as grasping an object or lifting one’s arm, which should not be understood

as skill but rather basic action. This is because these activities “are not acquired by or
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improved upon by training in adult life” (Stanley & Krakauer, 2013, p. 5). For S&K,
something like walking might be understood to be a basic action for the same reasons.
Similarly, we might not usually think of something as simple as walking as a skill
because it seems something so basic, so natural, something that the vast majority of
humans do — or, as S&K suggest, it isn’t acquired or improved upon with training during
our adult lives.

In what follows I argue that walking meets all the criteria of skill discussed in the
previous chapters and follows the same general patterns. As such, | mean to demonstrate,
first, that some even very basic activities should be understood as skills and, second, to
question the framework of adult practice as necessary for an action to be a skill. Lastly, 1
will use walking and other examples of this sort, i.e. of very basic skillful activity, in the
succeeding chapters and their relevance to procedural memory. As such, getting clear on
their nature in detail early on will be critical.

To do this, | examine a comprehensive review article by Adolph and Robinson
(2013) (henceforth referred to as A&R) about the acquisition of walking in infants.
A&R’s aim in their review is slightly orthogonal but complimentary to our purposes here.
They aim to dispel a central metaphor about how walking develops in infants, namely the
‘milestone’ metaphor. This picture is one in which learning to walk is a standard
developmental ‘milestone’ along a linear chain of progressive milestones, each a
prerequisite for the next, which children must pass through in the ‘correct’ order.
Thinking this way demands that there are steps along the chain that cannot be skipped,

occur simultaneously, or in different orders. This interpretation lends itself to a view of
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walking as ‘innate’ and a simple natural progression through these various stages of
development®. However, A&R compiled significant research that demonstrates this not
to be the case. In fact, infants demonstrate clear learning processes in the acquisition of
walking which rely on repeated attempts at practice. At each stage of learning, infants
become increasingly fluent and flexible with their skills and open up further avenues of
locomotion. Furthermore, this process is not a linear one - infants often flout all the
ordinances described in the ‘milestone’ metaphor above: they skip over some phases,
learn various methods of locomotion simultaneously, and learn them in the ‘wrong’
order.

In addition to helping ground the notion that even basic actions like walking
can/should be understood as skill, this literature also serves to add a new dimension to
our conversation about the acquisition of skill. In previous chapters, we focused on the
extent to which automaticity or cognitive control was at play in reaching higher levels of
performance, as well as well as what kind of (relationship with) knowledge is at play
during skillful performance. However, this literature can help focus us on how instances
of practice can help lead from one stage of skill to another, and how a web of foundations
is laid for further progress. That is, it introduces a conversation about the developmental
acquisition of skill which has not yet been discussed.

I will begin by focusing on what I believe to be the most contentious element in

determining whether walking is a skill or not, namely whether and how it is learned

39 Though it need not - this view could still understand walking as an ability that is learned (and so, a
skill), but the process of learning it is a necessarily linear one. This latter view is, in fact, the
interpretation I understand to be prominent amongst psychologists with this viewpoint.
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(Criterion 1). This demonstration also opens up space to discuss the intentionality of
walking (Criterion 3). From there, | will discuss the ways in which walking demonstrates
the kind of fluency and flexibility highlighted in previous chapters (Criterion 2), and how
this demonstrates performance above a given threshold (Criterion 4), as well as the
aptness of the practitioner (Criterion 6). Finally, I will discuss the relationship between
walking and knowledge (Criterion 5) and how walking may flesh out our previous
conversation about the relation between skill and knowledge and opens up a new
framework while maintaining our previously established points.

3.1 — Learning to Walk

As we saw in previous chapters, skill is usually thought to be learned, i.e.
gradually acquired over time and practice such that one progressively becomes
increasingly proficient with the action/task in question and eventually becomes fluent and
flexible with it. Walking can be shown to be acquired in just this way: infants are not
born able to walk, and their being able to do so is not simply a question of reaching the
right biomechanical arrangements with age and development. Though there are
biomechanical contributors that must be in place for an infant to walk, these are not
enough: the infant must actually try to move themselves and get around an area, thereby
finding and practicing various forms of locomotion. Indeed, infants often fail to move in
various ways, and either keep trying or try something else to move them around. As these
methods become increasingly competent, they lay the groundwork for further
developments, which in turn lay the groundwork for the next bout, and so on until they

gradually build their bodily competency to walk. Ultimately, most infants will come to

107



walking through varied motor methods and trajectories, suggesting that there is no one
correct developmental process to walking and that each infant finds their own
idiosyncratic way of getting there based on their own personal experience and practice.
To establish this, we will explore a great deal of data presented by A&R in their review.

3.1.1 — Starting points for walking

While many understandings of skill in developmental psychology suggest that
skills have a distinct starting point, A&R begin by endorsing a view of skill that does not
require one. Of course, any observation of skill, conceptual or empirical, will begin
somewhere, but they say this is “merely a convenience”; for A&R, every point of
development is based in an earlier point (Adolph & Robinson, 2013, 3). To demonstrate
this, they consider the following traditional understanding of the main starting point for
walking; namely leg alternation (Grillner & Wallen, 2004; Spelke & Newport, 1998).
Indeed, a particular manner of leg alternation (50% phasing) i