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Abstract
“4E” cognitive science has demonstrated that embodied coupling offers powerful
resources for reasoning. Despite a surge of studies, little empirical attention is paid to
discussing the precise scope of these resources and their possible complementariness
with traditional knowledge-based inference. We use decision-making in Shiatsu prac-
tice – a bodywork method that employs hands-on interaction with a client – to
showcase how the two types of cognitive resources can mesh and offer alternative
paths to a task: “Local” resources such as embodied presence, empathy, attunement, as
well as skilled perception-action coupling are not only central for implementing a
successful therapeutic intervention. The immediate coupling with a client also offers
basic means of deciding about fitting and meaningful interventions. Yet, when com-
prehensive intervention strategies are at stake, Shiatsu decision making must be
complemented through “non-local” resources, notably inferences rooted in anatomy/
physiology knowledge, categories, heuristics, and mental models. To draw out impli-
cations for “4E” cognitive science, we argue that “local” embodied coupling and “non-
local” conceptual inferences can functionally complement, inform, and scaffold each
other in a dialectic process.

Keywords Bodywork .Decisionmaking .Embodied reasoning . Interactivity .Conceptual
inference . Cognitive integration

1 Introduction

What happens as a body engages with the world (things, spaces, or people), according
to old-style Cartesian cognitive science lies outside cognition proper; it is a delivery
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system for the mind and a system of action implementation. In contrast, a set of
approaches within “4E” (embodied, embedded, extended, and enactive) cognitive
science (Robbins and Aydede 2009) have successfully demonstrated that perception
and action within the socio-material realm can facilitate reasoning, decision making,
and creativity (Kirsh 2014; Steffensen et al. 2016). Emphasis has equally been put on
the participatory genesis of meaning between agents (Di Paolo and DeJaegher 2007;
Fuchs and DeJaegher 2009) and the role of coupling dynamics (Araújo et al. 2006;
Dumas et al. 2014; Silberstein and Chemero 2011). Some would even locate cognition
in transactions, the “in-between” of agent and ecology (Ihde and Malafouris 2019;
Steffensen 2013). In line with this, cognition is considered a form of adaptive action in
the world (Engel et al. 2013) instead of “mind-bound” thinking after the Cartesian
model. In our present context, we summarize these as views of embodied-enactive,
ecological, and interactivity-based (EEI) theories, whose critique of cognitivism takes a
fundamental form, e.g., enactivism seeks an analysis of “minds in terms of dynamic
patterns of adaptive environmental interactions” (Ward et al. 2017, p. 372).

To date, EEI scholarship and more “disembodied” theories of conceptual reasoning
remain at loggerheads. But more importantly, their explananda themselves seem
somewhat disconnected, almost as if each type of theory best explained a particular
phenomenon. As EEI approaches to skills strive to avoid the appeal to “internal”
resources, they often make their case with smaller-scale illustrations based on dynamic
systems modeling (e.g., Baber et al. 2019), minimal simulations (Di Paolo et al. 2008),
simplified experimentation (e.g., Walton et al. 2015), or anecdotal analysis (e.g.,
Kiverstein and Rietveld 2018). Such EEI approaches may run up against serious
problems in modeling complex expert skillscapes (Kimmel 2017), in which immediate
perception-action coupling is combined with multiple other resources. At present, EEI
theory seems to leave a phenomenological gap open to the extent that the first-person
viewpoints of experts, even when they report numerous perception-action skills (e.g.,
Gesbert et al. 2017; Kimmel and Rogler 2019; Macquet 2009; Poizat et al. 2013; Seifert
et al. 2013), are equally rich in subjective concepts most easily assimilated to the
theoretic language of mental models (Steiner et al. 2017). To name but a few desiderata,
future EEI approaches should respect the functional (and usually also didactic) sepa-
ration of technical skills from decision making capabilities, model improvisation
repertoires, address expert resources such as imagery, abstract principles, or meta-
cognitive reasoning, as well as explain how all this draws on a “dynamic, multi-
dimensional knowledge base” (Jensen et al. 2000).

These problems speak to the scaling-up problem of explaining “higher-order”
cognition in terms of sensorimotor interactions (Di Paolo et al. 2017; Gallagher
2017). More generally, EEI scholars face the challenge of so-called “representation-
hungry” tasks (Clark and Toribio 1994), which result from the need to reason about
hidden, future, or counterfactual aspects, and which are typical for many professional
skills. In particular, it remains unclear how sophisticated decision making and
knowledge-based inference can be accommodated within EEI theories. It is thus fair
to say that embodied-interactive research calls for integration with research on expert
concepts and their use in practice. One neglected avenue towards harmonization, which
we propose to explore at present, is to place dynamic coupling and inferential reasoning
mechanisms in a single analysis in order to ask how they become mutually supportive
in meshworks of intersecting practices, to borrow Ingold’s (2015) seminal concept. Our
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principal aim in this paper is to demonstrate how to approach the analysis of such
meshing processes.

Our showcase is a bodywork method1 known as Shiatsu, which blends the power
of embodied immediacy with sophisticated reasoning tools. When we started
researching Shiatsu we immediately became attracted to EEI theory, yet soon also
came to realize certain practical limits: How practitioners find a fitting treatment is
not only grounded in the continuous intercorporeal encounter with the client, but also
massively shot through with conceptual operations. Shiatsu teachers will underwrite
that presence, empathy, attunement, as well as perceptual and technical abilities are
essential, and that refined intercorporeality skills are needed. Yet they equally
emphasize the importance of studying Eastern medical theory for effective diagnostic
assessment and for finding a good strategy. In Shiatsu training novices must labori-
ously memorize and learn to apply feature lists, principles, reasoning heuristics and
network models of a semantically rich and tremendously abstract appearance. Con-
sequently, calling Shiatsu an art of embodied interaction seems to be a half-truth of
sorts; it is fundamentally an art of combining resources of different kinds in context-
sensitive ways – which is why the domain makes for an excellent test-bed for
cognitive theory.

In view of the ianus-faced competency set of Shiatsu, we will set out to discuss
diagnostic and strategic decision making as regards (a) the scope of immediate
coupling- and affordance-based resources, and (b) the meshing and integration of such
resources with knowledge-based inference and concepts. E.g., physiology knowledge
or strategy heuristics are recruited at many points, yet guided by – and taking effect
within – embodied interaction. In other words, we claim that Shiatsu decision making
unfolds at the intersection of “local”, coupling-based resources with various “non-
local” resources, to borrow and slightly adapt Steffensen's (2013) terminology.

2 Shiatsu

Our present discussion condenses findings from a micro-phenomenological ethnogra-
phy of Zen Shiatsu, a direction of Shiatsu that puts strong emphasis on interaction-
based strategizing and improvisation. Our study was based on 18 interviews with
advanced learners and six with experienced practitioners, each of 2–3 hours duration,
which reviewed specific interactions with clients; we complemented this through
structured self-observation during Shiatsu practice by C.I. and another collaborator,
Christina Regorosa. Our aim was to generate a competency profile of Shiatsu experts.
The involved competencies include a multitude of perception, manipulation, and
interaction skills, but – importantly – also diagnostic and strategic capabilities. Bringing
the latter into focus is our present aim. Before we begin, our readers will benefit from
some domain background.

1 Bodywork includes osteopathy, physiotherapy, Feldenkrais, Rolfing, and many other approaches. In many
countries these have the status of complementary medical therapies; in other places such as Austria, where our
data was collected, the accepted term is “practice”.
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2.1 Background, aims, and philosophy of health

Shiatsu is rooted in the Japanese massage/acupressure tradition (Palanjian 2004; Robinson
et al. 2011). In a Shiatsu treatment, the practitioner uses fingers, palms, elbows, knees, or
feet to implement acu-pressure techniques, massages, stretches or mobilizations. An
attentive and sensitizing kind of touch is employed, with the aim to regulate the client’s
energy systems. Complaints addressed in Shiatsu include physiological issues like fatigue
and insomnia, headache, muscle and joint pain, menstrual or menopausal issues, edema,
susceptibility to infection as well as psychological distress. A typical session may take
40 min or longer and takes place with the client lying on a mat with his or her clothes on.

Shiatsu sees health as a dynamic equilibrium. Body, psyche, sociality and lifestyle are
understood as integral factors of a complex self-organizing system. Its philosophy is to
stimulate the client’s self-regulating capabilities, adaptiveness, and resilience.2 Hence,
instead of following a mechanistic approach that focuses on local leverage, a dispositional
re-organization of the whole system is sought. Accordingly, practitioners are taught to
think systemically and multi-causally. They consider themselves enablers who encourage
and invite transformations from various angles, but respect the client’s self-organizing
healing process; frequently they adopt a playful, probing attitude, use gentle transforma-
tions, and take multiple, possibly indirect routes.

In implementing this philosophy, Shiatsu practice focuses on re-harmonizing the
client’s energetic system. With major loans on Traditional Chinese Medicine (TCM),
Shiatsu adheres to the therapeutic principle that the vital energy known as Qi/Ki (Liu
2018), which plays a key role in the regulation of living organisms, needs to be restored
to its natural, balanced state. Shiatsu shares this approach with acupuncture, Tuina, and
other schools or Eastern medicine, as well as historically less related notions such as
Indian prana. The underlying assumption is that living beings source Ki from food and
breathing, process it, convert it into usable energy, or stockpile it. Ki contributes to
sustaining and coordinating musculoskeletal mobility, metabolic activity, nourishment
of tissue, and mental-emotional balance.

In keeping with this framework, Shiatsu practice interprets a client’s ailments as
corresponding to specific dysfunctional “energy constellations” (Porkert and Ullmann
1982). The harmonizing techniques used by Shiatsu practitioners focus on patterns of
energy blockage, imbalance, or problem chaining as well as mutually sustaining
patterns of Ki excess or depletion. To find and assess such dysfunctional energy
constellations, specific models were adapted from the TCM tradition, which focus on
twelve Ki pathways known as Meridians and associated Functional Circuits
(Beresford-Cooke 2003). These notions originate in classical texts and in handed-
down knowledge of systematically observed correlations between (a) Ki activity in
particular body areas and on particular pathways, and (b) specific psycho-physiological
symptoms/complaints (a more detailed explanation will follow in later sections). The
state of Meridians and Function Circuits is believed to be, in part, perceiveable from

2 The philosophy of Shiatsu and related medical systems is remarkably affine to complexity-theoretic views,
which focus on self-organization in complex adaptive systems, be they biological or (inter)personal – in the
bodywork case they are both (Weiss et al. 2003; Bell et al. 2012; Koithan et al. 2012; Pincus 2012; Pincus and
Metten 2010; Fogel 2013; Tschacher et al. 2003; Tschacher et al. 1998).
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the body surface; Shiatsu practitioners thus learn to ascertain the energetic profile of
these structures through skilled forms of touch (see examples in Fig. 1).

Techniques that harmonize energetic imbalances are believed to improve ailments
manifesting in many other aspects of physiology such as metabolism or sensorimotor
functions. Since Ki is held to govern a person’s self-organizational capability as a
whole, its appropriate regulation can trigger system-wide effects. Some Shiatsu schools
add functional anatomy techniques to energy harmonization, which address muscles,
joints, tendons, and fascia similar to those an osteopath or physiotherapist might use
(Normann 2020).

Importantly, the vital energy Ki is not merely a theoretical concept; it extends into
the practitioners’ sensate reality who learn to apply manual pressure to stimulate,
collect, or scatter the Ki running through the Meridian, often by acupressure
(Palanjian 2004). In addition, joint and muscle mobilizations may be used to foster
free Ki circulation or a balanced Ki distribution. Unsurprisingly, the ability to perceive
and influence energetic phenomena is a fundamental prerequisite for giving Shiatsu.
The feeling of Ki is, e.g., described by practitioners as tingling sensations, warmth,
flow properties like streaming, or subtle force sensations comparable to magnetic
attraction or repulsion.3 Shiatsu givers learn to differentiate Ki qualities across body
locations or tissue types, and recognize distinct forms of Ki actualization (notably
hypo- and hyperactivity) as well as distinct Ki distribution patterns.

2.2 Participatory sense-making, intercorporeality, skill

Despite our present focus of the “giver” it is crucial to understand that a Shiatsu treatment
operates in a genuine dialogic mode (Kimmel et al. 2015). Shiatsu is a prime example of a
coregulation (Fogel 1993) and participatory sense-making process (Di Paolo and
DeJaegher 2007; Fuchs and DeJaegher 2009), in which the continuous adaptive coupling
via bodily cues (e.g., touch, gaze, movement, postural change) enables agents to regulate
their interaction.4 Practitioners attune their breath with the client’s, notably to be able to
provide pressure in sync with the client’s breathing. They immediately adapt their pressure
intensity and action rhythm to the clients’muscle tone, stress level, and attentional state. A

Fig. 1 [from left to right]: a evaluative palpation, b preparatory release routine, c and d acupressure along a
Meridian indicated as white line

3 Although electromagnetism and skin conductivity are likely involved (Becker et al. 1976; Oschman 2000),
we do not concern us here with what Ki “really” is or whether it exists as integral phenomenon from a natural
science viewpoint.
4 In EEI approaches, frequent reference is made to mechanisms of primary intersubjectivity such as embodied
empathy and resonance, rhythmic or affective attunement, shared attention, and perception-action coupling
(Trevarthen 1979). These mechanisms, which are characteristic of face-to-face contexts, have an operative
intentionality of a fundamentally embodied kind, as the other’s intentions are manifest in her appearance and
actions, such that “[m]y own intentions are operable [….] within the perception of the other’s intentions”
(Gallagher 2017, p. 80). On the other hand, in more secondary forms of intersubjectivity, including narrative
ones, may add to this (Øberg et al. 2015), as evidenced by verbal diagnostics in Shiatsu.
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bodily resonance loop is established, which, throughout the session, allows practitioners
to immediately feel which invitations the client readily accepts, remains indifferent to, or
resists. Practitioners possess a specific skill that allows their hands to perceive and actively
address the interior structures of the client.

It’s hard to overemphasize how much the therapeutic intervention in Shiatsu thrives
on the ongoing intercorporeal encounter with a client. Practitioners incorporate the
client’s feedback and adaptively respond to the unfolding process through touch- and
empathy-based presence. To accentuate what this means, this continuous participation
in the client’s process contrasts sharply with an acupuncture treatment where needles
are set after diagnosis and the client is left alone for the effects to unfold. Shiatsu
follows a much more participatory approach which is appreciated by many clients
because it allows practitioners to optimize techniques, embrace serendipity, and react to
challenges “on-the-fly”. A further benefit is that status assessment and strategic rea-
soning – functions at the higher level of decision making – can be refined through the
process itself, as we shall see.

Despite this continuous reciprocal adaptation the encounter isn’t symmetric. It is the
professional responsibility of the practitioner to guide what happens. The role distri-
bution is in some respects like in tango or salsa dancing where one partner leads, but
where followers have some power to set the emphasis, assimilate or reject input,
request a slower pace, etc. The “leader”, the Shiatsu expert, can sensitively respond
to the client’s arising needs, while the client answers “invitations” or expresses requests
through verbal feedback or in more subtle ways through the autonomic nervous system,
changed muscle tone, or changed breathing. To the expert, groans, relaxing sighs and
bowel sounds can indicate changes in the nervous system (e.g., entering a parasympa-
thetic state); perceived temperature changes or changes in skin color indicate activation
states; and whether a client participates is indicated by whether he or she moves along
or relaxes into stimulations (as opposed to holding patterns, stiffening, or twitches) as
well as through open or closed eyes.

When Shiatsu practitioners engage with the client they cultivate a respectful, patient, and
receptive attitude. They emphasize the therapeutic importance of presence, trust, and
creating a safe space. These factors heighten the client’s participation, “open” the senses,
and ensure the optimal assimilation of inputs (Kimmel et al. 2015). Importantly, embodied
co-presence is employed as a tool. Practitioners use their own relaxed breathing, a calm
resonant voice, mindful touch, and continuity to positively affect the client’s well-being (see
Blackburn and Price 2007). The immediacy of intercorporeal rapport is used to influence the
client’s regulatory system in two complementary ways. On the one hand, it helps practi-
tioners to find the right intensity and quality of stimulation, notice incipient changes, and
respond immediately. On the other hand, intercorporeality offers the client a “platform for
self-experience”. It provides them with a resonance medium that allows a more reflexive
access to somatic processes, enables clients to expand their adaptive capabilities and explore
new behaviors (e.g., improved movement patterns facilitated by the practitioner). Overall,
these general intersubjectivity related skills benefit what is commonly called a good
therapeutic alliance; they provide unspecific effectiveness criteria (Haken and Schiepek
2010) of a therapy, the “smoothers” and “enablers” of a client’s systemic self-organization.

In addition to these intersubjectivity related skills, practitioners must acquire a broad
range of specific techniques for mobilization, toning, and stimulation and must master
general principles, such as exerting pressure from the body center with one’s weight,
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instead of muscle force. By a similar token, a broad range of active perception techniques
must bemastered, such as palpation to distinguish tissue impairments (bloated vs. swollen;
tense vs. stiff) and specific mobilizations to ascertain if a joint is blocked or decentered. In
the interest of brevity we refer readers to Kimmel et al. (2015) for a skill overview.

While all this implies years of training, it only specifies how to implement tech-
niques. The mastery of intersubjectivity skills and the technical toolbox does not yet tell
the practitioner what to deploy when. This brings us to the complex issue of therapeutic
decision processes, i.e. on what basis a practitioner selects and combines techniques,
while determining how and how long to execute them or when to adapt or even replace
them. EEI approaches tend to assume that these decision skills are as coupling-based
and embodied as technical skills, yet it remains a weighty theory question to what
extent they deserve this epithet.

2.3 Decision making in Shiatsu

A general structure is common to most Shiatsu sessions, which constitutes the frame in
which more specific decisions are to be made. At the outset the client reports an issue
and is interviewed about its history. The Shiatsu practitioner asks about injury, med-
ication, stress, diet, sleeping habits, lifestyle, and how complaints manifest in everyday
activities (cf. Monteiro and Norman 2013). This allows contextualizing impressions
collected later during the treatment. The actual physical interaction starts with a phase
of attunement, e.g. by synchronizing breath while resting one hand quietly on the
client’s abdomen. A systematic check of the main energy sub-systems of the body is
then carried out, which draws on information gathered via palpation, for example of
dorsal or abdominal reflex zones, combined with observational data such as perceived
body alignment.

Once practitioners have concluded their first diagnostic assessment their manual
therapy can begin. This consists of multiple modules, which should fit together for
good combined effect. A number of functional complexes of the body are typically
addressed, for example activating selected Meridians via acupressure, combined with
joint mobilizations and myofascial releasing techniques. A before-after comparison
may ensue before ending.

Within the discussed procedural constraints, a treatment strategy may either arise
step-by-step as the practitioner goes along, follow some approximate (!) thematic focus
decided early in the session, or a mix of both. Kimmel et al. (2015) contrast different
degrees of strategic constraint, where some decision making scenarios leave much open
for later interactive specification, while others impose greater constraint in advance.
However, no Shiatsu treatment is fully decided one-shot. Strategies can, to an extent, be
developed, refined or augmented within the interaction process. Practitioners want to
ensure context-sensitivity even after the initial check; a session thus proceeds through-
out in an “implicitly diagnostic” mode. While initial checks, verbal reports, and
previous sessions constrain all that follows, there is always flexibility for decisions
made underway.

In this respect, decision making in Shiatsu runs counter to much therapeutic
cognition literature, which tends to dichotomize assessment and treatment (“you
diagnose, then you implement”). Both, pattern recognition and hypothetico-deductive
accounts of diagnostic assessment (Klemme and Siegmann 2015) remain anchored
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within a cognitivist framework. The deeply embodied and interactive nature of the
reasoning process is overlooked, even if combinations of inference and search are
described in this literature (Croskerry 2009a, b; Custers 2013; Edwards et al. 2004;
Grace et al. 2016; Arocha et al. 2005; Lawson and Daniel 2011; Monteiro and Norman
2013; Norman et al. 2007; Patel et al. 2012; Patel and Ramoni 1997; Sibbald and de
Bruin 2012; Zhang et al. 2004). Scarce attention is paid to recursive perception-action
coupling and decision resources that emerge when actively engaging with a client. In
contrast, Shiatsu clearly underwrites more interactivity-based and enactive views which
have recently emphasized that assessments are recursive and interwoven with interven-
tion (Kimmel et al. 2015; Normann 2020; Øberg et al. 2015). Øberg and colleagues
term this embodied-enactive clinical reasoning. A closely related idea is that practical
reasoning happens in ways that make a therapy a “contextualized interactive phenom-
enon” (Higgs and Jones 2000, p. 5; cf. Jensen et al. 2000). This resonates with the well-
known concept of reflection-in-action (Schön 1991), where knowledge is developed in
and through action. Hence, practitioners do not only implement prior decisions about
apt procedures, but genuinely reason within the encounter.

If we give interactivity and real-time responsiveness their due without throwing out
informed strategic awareness, we need new ways to talk about intentions. It is undeniable
that many therapists project ahead macro-procedural templates of a session or mention
“ballpark” ideas about possible strategies. Yet many details may be left open or strategies
kept flexible. Speaking about plans and goals in the traditional sensemay not be very helpful
(Suchman 1986)5; instead we can speak of forms of non-deterministic intentionality that
constrain what is to comewithout fully defining it. To go beyond plans and goals EEI theory
has postulated directiveswhich specify directions of search (Engel 2010; Davis et al. 2015).
Similarly, improvisation science has proposed notions such as sketch planning (Norgaard
2011), framing intentions, effect-range anticipations, contingency plans, and action hori-
zons that embodied improvisers use to remain flexible (Kimmel et al. 2018).

A further difficulty bearsmentionwith respect to decisionmaking in a bodywork context.
Different decisions across a session need to be treated as interdependent (a) since the
conditions for upcoming decisions emerge from how the system responds to prior decisions,
and (b) because every decision must respect the interaction history, make sense cumulative-
ly, and allow closure at the end of the session. This kind of task constellation is known as a
dynamic decision making (Brehmer 1992; Gonzalez et al. 2005, 2017; Hotaling et al. 2015).
Since, treatments emerge in a fashion that must respond to changed problem states the
process is never predictable, yet things must add up at the end.

3 Embodied-interactive decision making

Our aim in this section is to discuss how the immediate interaction between practitioner
and client, the “local” functions of perception and action, contribute to decision
making.

5 Decision-making is hierarchical, from local tactical to strategic issues – the former ones often concern how to
best implement an already selected technique, how long to continue it, or how to flesh out some detail or other.
At the local level somewhat “ready-made” procedures may be found, but very seldom at the higher level.
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3.1 Affordances and interactivity-based reasoning

The growing emphasis on interactivity in scholarship of therapeutic reasoning reflects
concepts from general EEI theory, where cognition is regarded as a form of action-in-
the-world. To EEI views, intelligent behavior arises from dynamic coupling with the
ecology; they emphasize how much power lies in active engagement, as opposed to
“internal” reasoning in a mental locus.

Presently, we will discuss the Shiatsu-related scope of two central EEI ideas from
the fields of ecological dynamics and interactivity theory, respectively. The question
represented by the ecological dynamics approach (Araújo et al. 2006, 2017; Esteves
et al. 2011; Fajen et al. 2009; Passos et al. 2012) is how tactical decisions are regulated
through perceived affordances. It has been shown that in team sports complex forms of
coordination can be created in this fashion (Silva et al. 2013). For instance, a defensive
configuration of the opposing team provides real-time indications of how to orchestrate
an attack by one’s own team (Passos et al. 2011), and creative synergies can be
improvised on-the-fly in this way (Kimmel et al. 2018; Torrents et al. 2016). In these
cases the involved individuals draw on “local” information to discern possible doables
and select those fitting the task and their current pursuits. Such regulation resources
operate through unmediated sense-act loops (see Dawson et al. 2010). Ecological
information provides guidance for action in real time.

The second question is associated with the interactivity-based approach (Cowley
and Vallée-Tourangeau 2010; Kirsh 2009, 2014; Kirsh and Maglio 1994; Steffensen
2013; Steffensen et al. 2016; cf. also Malafouris 2013). It concerns cognitive benefits
that accrue from active exploration, manipulation, feedback stimulation, interactive
solution probing, and guiding the attention of others. It is claimed that cascading
processes of give-and-take in the world come to leverage cognition. This implies that
reasoning happens transactionally and through the coupling itself, an idea recently
applied to clinical reasoning (Pedersen 2015; Trasmundi and Linell 2017; Trasmundi
and Steffensen 2016). The locus of cognition is not the mind alone. Experts – through
skilled interaction – can partly “offload” mental tasks and exploit features of the
dynamic for this purpose.

3.2 Real-time tactics and strategies

A first level of Shiatsu decision making indeed stays close to the embodied level of
coupling and exploits the immediacy of the intercorporeal dialogue, which operates
through the “resonance loop”, as we termed it. Since a practitioner’s strategies are
seldom pre-determined fully or for good, to what extent is decision making possible
through the process of embodied interaction itself?

First off, the immediate coupling has the benefit of mutual reactivity. Practitioners
can pick up relevant information from the client, say pressure sensitivity, expressions of
pain, stagnant breath or sighs, muscle twitches, or heat flashes, and use this to adapt
their tactics. They can directly perceive “neediness” and react to warn signals imme-
diately, e.g. when they overstimulate an aching area. The interpersonal coupling allows
for sensitive adaptations of duration, intensity, or even of the preferred tool for specific
treatment modules. When the client’s system suddenly starts to reorganize one can
accompany this process at once. One can also reduce physical pressure when signs of
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discomfort arise, calm the patient, etc. Hence, at the tactical level, how proximal aims
are best reached often suggests itself through sensitive real-time coupling and the
affordances it generates at each moment.

At this tactical level, the claims of interactivity theory equally find validation in
Shiatsu, with respect to how reasoning is facilitated through active engaging. It is
demonstrable that practitioners exploit embodied interaction for their reasoning. Fre-
quently, they start with unspecific, but beneficial interventions which will likely
generate further clues, e.g., by relaxing the client's system, stimulating overall Ki flow,
or deblocking joints. Seeing a body function respond to input may be helpful to
understand its coordinative interplay with other functions, e.g. a mobilization may
clarify if a particular muscle “tags along” with a muscle group it should not normally be
involved in. Practitioners thus capitalize on stimulated feedback (Kirsh 2014) and
solution probing strategies (Cowley and Vallée-Tourangeau 2010; Steffensen 2013).
Furthermore, thanks to interactivity one need not pick a strategy “one-shot”. Selecting
among affordances can occur while acting (Cisek and Kalaska 2010); many practi-
tioners start to flesh out strategies once they receive more information (dynamic
specification in Kimmel et al. 2015). To sum the scope of interactivity-based mecha-
nisms up, they are used to optimize ongoing interventions, to specify tactical means and
their duration, and to elaborate or revise a diagnosis.

The obvious next question is whether this embodied reflection-in-action can play out
beyond tactical matters. Can it shape decisions about what type of intervention should
follow next? The answer is a qualified “yes”: There is evidence for a basic strategic
approach in which the practitioner browses body areas for issues that “cry out for
attention” (such as energy imbalances or inhibitors to energy flow), alleviates these
locally, and moves on. Practitioners can thus follow “the trail of symptoms” as they
move along. Such ad hoc strategizing proceeds such that (a) they actively scan for
further therapeutic affordances once a module is completed, or (b) the client’s reaction
to the last intervention reveals another “needy” area, a process that Gaver (1991) terms
sequential affordances.6 The next choice can thus be guided by information collected
during the previous intervention. Often it is the client's observed response to a specific
technique that suggests further aspects of a problem configuration – for example new
inhibitors may become clear, so that the practitioner adds a treatment module or a
preparatory technique. A strategic trajectory can thus emerge on the basis of multiple
affordances when an improvised approach is aimed at.

3.3 The scope of “local” decision making

Decision making based on affordances exemplifies behavioral regulation as EEI
theories conceptualize it. The emphasis lies on embodied coupling and the moment-
by-moment guidance it provides. Thus, how to sequence and weigh modules is not
decided in advance, but emerges as one goes along. As we have seen, the benefit is
responsiveness to unexpected leverage points and the ability to embrace serendipity

6 In addition, indirect benefits for decision making accrue from sensitive intercorporeal coupling. Since high-
quality coupling provides support for the client, it can encourage affordances, especially by making things the
client finds uncomfortable more acceptable and by inducing readiness for change.
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when a reactive zone pops up on-the-go or when some “neediness” grabs one’s
attention. Also, when unforeseen issues, errors, or sudden insights occur, a practitioner
can immediately respond.

This kind of ad hoc approach to developing a fitting strategy, however, also shows
limitations if it is the only resource a practitioner uses. The underlying therapeutic
assumption of ad hoc strategizing is that removing multiple blockages can already
trigger self-organized transformations in the client’s system; thus a sufficient amelio-
ration will unfold by adding up local interventions. The empirical question is to what
extent this assumption holds: Experts frequently consider this a relatively non-holistic
approach. They typically say that, even when the serial alleviation of local problems
may be beneficial, it may lack comprehensiveness or may overlook client sensitivities
not apparent at face-value.

Readers may wonder why EEI decision making models, e.g. from ecological
dynamics, can work well in sports, dance, and martial arts, but show these limitations
in therapeutic contexts, such as Shiatsu. Consider the contrast with soccer: Here,
affordances are subject to a cumulative logic within a particular attack: one can only
shoot a goal after a series of passes, etc. Thereafter, the game logic is “set back to
zero” and previous events at best matter psychologically. Setbacks earlier in the
game can be corrected later. The dynamic of soccer is thus moderately path-
dependent, considered over the whole 90 min. A Shiatsu session may not be so
forgiving, since it is strictly path-dependent throughout: (a) modules should make
sense with respect to one another; (b) earlier introduced modules may impose
constraints on later ones, and (c) a treatment must make sense as a whole as well
as allow functional closure. Hence, when practitioners pick a technique they must
factor in the interaction history and prospective constraints to ensure global
effectiveness (and thus a projected direction, however minimal). Not all
affordances available from a momentary viewpoint also make sense in the larger
picture. One must filter among them. Thus, any Shiatsu treatment must make sense
as a whole, implying that the practitioners may have to reason about compatibility
of parts.

3.4 Taking stock & preview

To sum up this soccer analogy, the critical issue is how much an approach purely based
on local assessment can guarantee an effective mutual calibration of treatment modules
and a good session closure. An even greater challenge to EEI arises when practitioners
aim at integrated interventions of a systemic kind. The theoretical crux is not that
affordances cannot be based on information from highly complex and relational
information arrays (see Runeson 1977). Nor does the problem relate to the fact that a
holistic diagnosis requires temporally extended and recursive explorations.

Rather, we shall argue that affordances as such may offer too little integrality unless
a theory-informed information search is done or unless anatomical imagery, categorical
inferences and heuristics are used in conjunction with affordances. The crux is that, in
the context of a therapy session, surface appearances of a client may be too shallow or
even misleading. What is salient is not necessarily what is important. The surface
appearances may allow weighing the information in quite different ways, or even turn
out as being unreliable when they do not reflect hidden and long-term causalities. As a
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consequence, reasoning mechanisms that are based on the immediate embodied cou-
pling frequently need to be “assisted”, and in challenging cases literally “augmented”,
through conceptual inferences (a claim further discussed in the concluding section).

As a roadmap for the reader’s orientation, Fig. 2 contrasts basic forms of EEI
strategizing, a form of purely embodied sense making that we term ad hoc strategizing
(left), with a more comprehensive strategizing path we call conceptual-embodied sense
making (right), which the next sections will explain and discuss. We see here different
paths a practitioner may choose and what they involve in terms of cognition.

Fig. 2 Schematic of therapeutic decision paths and resources
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4 Advanced decision making tools

Shiatsu practitioners, even when they make the most of affordances and interactivity,
benefit from consulting “non-local” resources, which allow for more sophisticated
decision making processes.

4.1 Embodied holism: systemic perception and structural knowledge

At its root, a strong demand for “non-locality” ties in with Shiatsu’s historically grown
holistic philosophy of health, which was previously described. Let us now take a closer
look at several perceptual and cognitive resources that this approach entails.

Holism implies sensitivities for the body as a systemic network of relations. Shiatsu
practitioners are trained in a genuinely systemic evaluation of the client. While novices
still train to identify local energy signatures, which are described through the terms
Jitsu (excess) or Kyo (depletion), advanced practitioners understand these local signa-
tures as part of a systemic whole and summarily seek to discern wider patterns of Ki
distribution and flow (see Herfel et al. 2007; Hsu 1999). Let us specify what a systemic
assessment means in the Shiatsu context: The client’s health profile is ascertained
against the yardstick of a model, in which the meso-scopic energy profile of various
physiological functions should be balanced (i.e. neither excessive nor under-active) and
in which the macro-scopic profile should display smooth and well-adjusted interplay
between sub-systems. This overall gestalt-like appearance of Ki activity is regarded as a
key to a systemic health evaluation. On this basis, practitioners single out for treatment
sub-systems that appear to be out of kilter.7

To evaluate gestalt patterns in a client, precise general knowledge of the human
body is so fundamental that it usually even informs the simplest strategic scenarios.
This resource is known as structural knowledge (Schoppek 2002) in cognitive ap-
proaches to the regulation of complex adaptive systems and refers to knowledge of
available network connections in a particular system. In Shiatsu, this concerns anatom-
ical and physiological topologies, connective pathways, and what functional compo-
nents need to be distinguished. For example, practitioners treat spots on a single
Meridian, a pathway running across the body, as part of one integral structure because
they are known to share certain energetic qualities. Besides manifest structures, this
knowledge may shade into more abstract network conceptualizations of systemic
functions, which we will discuss in more detail later.

Structural knowledge frequently appears before the mind’s eye as a grid of connec-
tions on a body map, which Shiatsu trainees internalize. Phenomenologically, this
implies experience-near forms of imagery in which properties known from anatomy

7 When the interplay is healthy, the sub-systems show responsiveness to stimulation and bidirectional
reactivity (e.g., Ki redistributes to an adjacent subsystem). Specific imbalance patterns, in contrast, are seen
as indicating dysfunctions, which can manifest as compensatory or otherwise disturbed interplay, as
disproportionally active or isolated subsystems. This logic implies energetic correspondences, e.g., excessive
Ki is held to compensate for a corresponding hypo-active area. A similar logic applies to the movement
apparatus, which focuses on relations such as muscle agonist-antagonist pairs or tensegrity structures in fascia
networks (Silva et al. 2010). Anomalies may manifest as postural asymmetries, encumbered ranges of motion,
or compressed inner organs (e.g., due to stress on the diaphragm or psoas tension).
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textbooks or previous experience “augment” the practitioner’s actual sensations. Not
only do practitioners imagine hidden tissue layers running below the skin, they also
imagine specific connective relations. The actual perception of the client is therefore
seeped with anatomical and physiological imagery and potential patterns of interplay,
which practitioners, for lack of a better expression, “read into” surface features.

Latching such structural imaginations onto a kernel of perceived features allows
more targeted information search, for example by guiding the hands along a connective
anatomical pathway. Hence, EEI theory – despite its apparent neglect of structural
imagery – will be happy to hear that a body map of this sort is, inter alia, cultivated for
its interactivity related benefits. It licenses specific exploration and stimulation practices
that clarify if body components communicate, show disproportional activity, or are
locked in some dysfunctional interplay. To wit, when exploring a client, practitioners
report conceptualizing horizontal relations of interplay between areas (or sub-systems)
as well as hierarchical notions about emergent “ensemble” functions, i.e. synergies
between parts (Kimmel et al. 2015). Practitioners use this structural knowledge to guide
their attention in various different ways: They may follow a muscle chain to check if
impulses propagate as they should. They may also check if two potentially associated
body areas co-vary in their reactions or stimulate them simultaneously to reveal if they
communicate enough to create an ensemble function (e.g., to distinguish problems in
components from problems of how components communicate). Often, practitioners
will also explore if a local stimulus reverberates throughout the body-system or gets
“smothered” somewhere.

However, structural knowledge, in due course, also performs a mediating function
for more complex interpretive operations: Over a treatment many system relations of a
client come to be explored, which, by and by, add up to a macro-scopic impression.
Structural knowledge supports this process by organizing and fusing all gathered
information into coherent holistic meanings. Furthermore, since a body map allows
perceptual indicators to be localized, yet also to see the whole, the systemic logic of an
issue comes to be conceptualized. Practitioners might, for example, speak of “stagnan-
cy” of “arrested” Ki on a specific Meridian (the canonical metaphors used for this
purpose) or express the gist of the client’s dysfunctional condition in terms of a
“vicious circle” or “problem propagation” between two or three sub-systems. Hence,
practitioners summarily interpret a client’s network dynamics in terms of effect prop-
agation, condensations, and blockages on particular pathways in this physiological
configuration.

4.2 Assisted embodiment: reasoning with pathogenetic categories, principles,
and heuristics

To identify comprehensive problem constellations several other cognitive resources can
be invoked. Of which kinds these are depends. In the simplest of scenarios a practi-
tioner just aims to alleviate several local imbalances as described in the section Real-
time tactics and strategies. In a number of other treatment scenarios, a practitioner
desires a more comprehensive treatment strategy. For this purpose, a global-relational
profile of the client’s problem constellation is created.

To illustrate the process, let’s go back to the point when a session starts. The task of
the practitioner is to look for signs and indicators, interpret them in context of the
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client’s narrative or previous sessions, and bring them into a diagnostic logic based on
experience of similar cases and theoretical knowledge. This proceeds by predicating the
found problem constellation onto a canonical ailment category. In other words, prac-
titioners must cluster and reference verbalized complaints, the client’s appearance, and
perceived energetic imbalances to the most fitting category of ailments.

In the classification model of Shiatsu, one of these category-types is com-
prised of (relatively comprehensive) regulatory networks called Functional Cir-
cuits combined with their energetic states. For example, a particular condition
might be found that is labeled as “Weak Kidney Ki”. The term “Kidney” refers
to a Functional Circuit (named after its principal organ),8 while the term “weak”
refers to its current Ki-state of depletion. Whenever sets of symptoms can be
dominantly referenced to the dysfunctional state of a particular regulatory net-
work such as the Kidney Circuit, a number of fitting intervention strategies can
be inferred on this basis. Note, however, that performing this mental operation is
demanding and requires training. Practitioners have laboriously memorized from
lists and examples how sets of symptoms correlate with ailment categories. We
may speak of correlational knowledge, which enables practitioners to slot the
client’s information with a category.

The actual process of classification during a treatment can involve different degrees
of practical and cognitive complexity. To stick with our example, a “Weak Kidney Ki”
constellation can be strongly suggested even by the initial appearances, whereupon a
practitioner will inquire after other possible associated symptoms such as lower-back
pain, sensitivity to cold, reduced stress resilience, fatigue, or anxiety, and verify the felt
quality of Ki through palpation. If the majority of symptoms can be slotted with the
Kidney Circuit (weighed against symptoms that might fit dysfunctions elsewhere, say,
of the Spleen or Liver Circuits), this clarifies the therapeutic strategy, namely to
strengthen the Kidney Circuit.

This first scenario leads to a relatively straightforward systemic diagnosis.
How complex is the underlying cognition though? EEI theories might argue that
the involved category knowledge is just a fancy way of talking about complex
pattern recognition, a “smart” form of perception (Runeson 1977). While we
have seen that this cannot be true with respect to the learning process which is
semantically mediated through feature and mapping lists, in experienced practi-
tioners this interpretation may be accurate enough, once perception has been
automated and clusters simply “spring into view”. Even with an assessment that
stays fuzzy at first, practitioners may simply check for further diagnostic pointers
or weigh alternative possibilities while they begin their first interventions. To
some degree, diagnosis and its refinement is thus possible through interaction-
based EEI principles in the case of Shiatsu experts.

In other cases, however, conditions are so demanding that EEI mechanisms alone
cannot handle what happens. Instead, categorial reasoning needs to be used in real time
in conjunction with EEI mechanisms, a process that has been repeatedly described in

8 Although Functional Circuits carry organ names it is important not to reduce these to the material organ as
biomedicine conceives of it; further structures and functions are involved.
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the clinical reasoning literature (Patel et al. 2005, 2012; Patel and Ramoni 1997). Let us
assume the initial set of indicators that the practitioner finds appears ambiguous,
selective, or has already led to an ineffective intervention. Such circumstances call
for refining the assessment through a search and test procedure, which guarantees
greater comprehensiveness and checks systematically for possible alternative
interpretations. This involves what Patel and Ramoni (1997) have termed abductive
reasoning – a process of refinement that combines hypothetico-deductive aspects with
repeated, targeted exploration. In abductive reasoning, experts think through the lens of
category models, which correlate clusters of indicators and symptoms with syndromes
or pathogenic explanations. Often, the first set of impressions will suggest a possible
category hypothesis. On this basis practitioners can check for possible further indicators
associated with this category in a targeted way by running through the list of “usual
suspects”. This either confirms the hypothesized category or the accumulating data
point to a different candidate. In the latter case, the initial hypothesis is replaced by a
more likely candidate (recall again that indicators frequently cross-cut categories),
which provides its own set of further indicators to check. The new hypothesis reorients
the search direction and, by doing this repeatedly, a practitioner can generate an
explanatory frame that accounts for symptoms parsimoniously.

In this way, conceptual knowledge of correlations between ailments (= a
category) and indicators (= its instances) is combined with searching and testing.
The use of categorial inferences thus mediates embodied-interactive processes
and gives them direction. Evidently, this process is not merely “mind-bound”.
Rather, directed information searches and observing how the client reacts to
distinct probes or stimulations alternate with categorial inferences. The overall
strategic benefit of such a cyclic mediation process is easy to see: A body has far
more indicators than can reasonably be explored within limited time and diag-
nosis invariably begins with incomplete data; in view of this an abductive
process affords gains of explanatory depth.

Practitioners additionally constrain the process through a set of cognitive tools
which help to detect non-salient information or causally related “players” of a
dynamic. In this regard, our informants made frequent mention of simple prin-
ciples or rules-of-thumb. For example, if a practitioner notices a spot with
excessive Ki activity, he or she will often generate inferences from a diagnostic
principle stating that “overactive Ki stems from a correlated Ki depletion else-
where”. The hypothesis of a correlated Ki deficit suggests scanning for tell-tale
qualities in specific further areas and thus, again, expands the search in a
targeted fashion. (Note that simple principles of this kind can support the most
basic affordance-driven strategies that simply chain multiple local interventions.)
Other, more comprehensive principles support the assessment of Ki distribution
across several physiological sub-systems, such as the simple rule to “determine
the most imbalanced [hypo- or hyper-active] Circuits in the system”.

Principles for searching and checking frequently converge with action-
strategic principles, which share the same logic of energetic imbalances. This
includes simple harmonizing principles such as “Where Ki has become exces-
sive, distribute it”, or complementarily, “where there is hypo-activity, stimulate
Ki-accumulation”. For the more comprehensive scenario discussed above, the
associated action strategy is to “strengthen the weakest link” or “balance the
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most disharmonious Circuits”. We even have evidence of complex heuristics as
defined by cognitive scholarship of medical reasoning (Marewski and Gigerenzer
2012). These heuristics involve decision trees9 and contingency-based sub-rou-
tines such as “begin with treating Ki-empty areas to redistribute energy from
excessive ones; if their over-saturation is too dominant (or stagnant) disperse it
sufficiently before continuing”. In such multi-stage procedures, the hierarchy of
checks often begins with a default procedure such as “check for energy bottle-
necks (as the most likely cause), if none stands out check for other causes”.

In sum, when diagnostic or strategic inferences are made the Shiatsu system uses a
set of rules-of-thumb, which both provide guidance for, yet also respond to interaction.
Similar to what we noted earlier about abductive reasoning, they are interactively
applied. In fact, the complex heuristics discussed last themselves specify how to
combine simple embodied search and testing procedures with inference rules; they
can be interpreted as templates for interaction-based reasoning. The reported resources
thus combine the practitioner’s general rule knowledge with interactivity-based mech-
anisms, which jointly effect the desired causal-explanatory refinement. In other words,
heuristics and principles exemplify “non-local” resources designed for being used in
interactively embedded ways.

4.3 Augmented embodiment: diagnosing systemic causes with computational tools

Shiatsu practitioners are frequently faced with situations in which a yet “bigger picture”
is advisable, notably if they have reason to believe that initial appearances are diag-
nostically too inconclusive or even deceiving. For these cases, sophisticated reasoning
devices exist, which pose the arguably most radical challenge to EEI principles because
they are, in a relevant sense, symbol-manipulating computational devices as classical
cognitive science defines them.

Shiatsu here draws on abstract network models originating in TCM, which operate at
an abstract level and require a lot of training to link back to the physical reality of the
client. These models supply tools for reasoning in complex or multi-causal problem
constellations; they have historically evolved, based on empirical observations of
Chinese doctors and their interpretation in different schools. Shiatsu practitioners
notably apply these models when information is incomplete, conflicting, vague (e.g.,
when subtle compensatory patterns may have escaped notice or when there are
scattered or inconspicuous anomalies), when risk factors from the client’s narrative
suggest an especially cautious approach, or when a systemically interwoven condition
requires multi-causal therapeutic leverage. Abstract network models are also used when
non-linear or chronic illness patterns are suspected or if a default approach stalls and a
fall-back strategy is needed, e.g., to identify further Meridians that are afflicted by a
chronic energy deficit (see example below). Shiatsu practitioners assume that using

9 Heuristics have been defined as mental shortcuts that can be rapidly applied and that reduce information
complexity. Marewski and Gigerenzer (2012, p. 82) state that “fast-and frugal trees are built around three
rules; one that specifies in what direction information search extends in the search space (search rule); one that
specifies when information search is stopped (stopping rule), and one that specifies how the final decision is
made (decision rule).”
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network models helps to generate a comprehensive diagnostic profile, which justifies
its cognitive costs.

It will help to provide a sketch how such models are used to compute deeper
systemic causes of the client’s condition: One common model, named the Transfor-
mation Cycles, helps to inquire into relational dependencies between sub-systems such
as problem propagation paths or one sub-system blocking another’s effectiveness. This
model defines a network of “checks and balances” between sub-systems, which can
“nourish” and “incite”, “restrain”, “fight”, or “deplete” each other. This assumption is
commonly summed up visually as five nodes arranged on a circle with an inscribed
pentagram (Fig. 3) – a diagrammatic, but in practice also internalized reasoning tool.

In the diagram, circular arrows denote relations between “Mother” and “Child”
nodes while cross-connectors on the pentagram are known as “Grandmother-Grand-
child” relations.10 The nodes themselves are referred to as the Five Phases/Five
Elements, each of which “compresses” a set of the previously mentioned Functional
Circuits.11 When hidden or multiple problem causalities are suspected, the diagram-
matic connectors suggest possible dependencies with further body systems that may be
implicated, yet may seem inconspicuous at first glance.

The following scenario may serve illustration purposes: Suppose an under-energized
“Spleen Circuit” and hyperactive “Gall Bladder Circuit” have been confirmed through
bodily indicators and the practitioner has unsuccessfully tried to resolve the imbalance
by strengthening the Spleen (which should have in turn effected a dispersion of excess
energy in the Gall Bladder) and additionally treating the Gall Bladder with down-toning
techniques. On the part of the practitioner, the insufficiency of this direct strategy
triggers the meta-strategic decision to probe connections with further sub-systems by
consulting the Transformation Cycles model:

Fig. 3 Network model used for diagrammatic reasoning (Transformation Cycles)

10 Clockwise oriented arrows on the circle and pentagram symbolize beneficial interplay (nourishing or
controlling influences), while counter-clockwise ones stand for detrimental impacts (subsystems depleting
or “revolting against” others). Linkages are often metaphorically described, as “Water hydrates Wood”,
“Wood feeds Fire”, or “Earth chokes Fire”.
11 The Five Phases are differentiated into twelve Functional Circuits named after organs such as Spleen,
Lung, Stomach, Gallbladder, Bladder, Kidney, etc., which are associated with biopsychosocial functions and
particular Meridians.
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& Initially, a mental mapping from the Functional Circuits to the Five Phases logic is
required: The practitioner infers that, in the model, the Spleen Circuit belongs to the
Earth node and Gall Bladder to the Wood node. The Wood node exerts a control-
ling “Grandmother” influence on the Earth node. Given the earlier observed energy
states, the Wood can be said to exert excessive restraint on its “Grandchild”, the
Earth, hereby weakening it.

& The practitioner now checks for systemic dependencies among neighbors that could
help in a more mediated fashion to down-regulate Wood and to assist the revital-
ization of Earth. The diagram’s arrows help with this: Wood’s dependencies can be
traced back to the Metal sub-system, which canonically is held responsible for
keeping in check Wood activity. Given this “Grandmother” function fails, this may
be a previously unconsidered factor contributing to Wood hyperactivity. The
practitioner thus hypothesizes that the Metal node, if weakened, could be part of
the systemic problem constellation.

& To test this hypothesis, a mental check of earlier physical and reported indicators is
run; they indeed corroborate a weakened Metal sub-system (which was originally not
targeted because the Earth’s more prominent depletion had been prioritized.) This
finding also makes sense in terms of the current model view. All data points now
appear as part of a wider triadic logic in which the (slightly less conspicuous) energy
deficit of the Metal can be traced back to a massively depleted Earth, it’s “Mother”
node. The inference that connects them is that the latter has ceased to supply sufficient
nourishment, which in turn diminished the control Metal can exert over Wood.

& The central task now is to find a strategy to strengthen “Metal”. This new
intervention focus is assumed to be capable of breaking the vicious circle between
the various sub-systems.

To sum up our example,12 a practitioner starts from indicator clusters, takes note of the
associated semantic categories, and runs them through the Transformation Cycle’s
algorithm to compute an inference to a systemic cause, which is verified through
embodied indicators. A more holistic diagnostic profile and a more powerful interven-
tion strategy emerge. In our case the relevant insight was that it is necessary to start with
treating a sub-system that, in the first assessment, showed less salient indicators than
others. Hence, by applying the algorithm the practitioner makes a detour, which moves
into progressively greater abstraction and hereby widens the problem space, before
reentering embodied interaction.

Although the computational algorithm is run purely in the mind, able practitioners
use it as a companion to embodied interactivity. The model-based inferences are both
subject to verification and used for re-interpreting previous information, whose rele-
vance can change by applying a new theoretical lens. In a sense, the “hidden layers” of
the algorithm can be verified when the practitioner observes effect ranges of the
intervention; the algorithm can also be nuanced and complemented interactively. Thus,
the output of network models is re-situated in the interaction context – these abstract
models are nested in a larger system of practices that concretize and ground them. Since

12 In actual reality, experienced practitioners may confirm their evaluation through cross-checks with further
algorithmic models we have not discussed here. Hence, the reasoning process can be multi-perspectival and
move between models as well.
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the models are inherently fuzzy, they also require good embodied practices to guard
against diagnostic errors.

In conclusion, why would semantic networks have arisen in the first place as
reasoning tools? The answer is that for scattered/inconspicuous patterns and
causes that are hidden or lie far in the past it helps to resort to the “wisdom
of generations” (Kimmel et al. 2015). Kavoussi (2007, p. 294) argues that these
models evolved to deal with non-linear biological functions with complex de-
pendency relationships. He speaks of a multi-parametric semantic network for
“the structural recognition, classification, and generalization of complex patterns
based on the aggregation of variable weights and relationship strengths alone.” It
is probably accurate to hail the networks as tools for systems thinking (cf.
Assaraf and Orion 2009; Jacobson 2000; Jacobson and Wilensky 2006;
Sterman 2000). They capture the dynamic complexity of biological self-
regulating systems and respond to problem constellations that are otherwise
intractable, multi-causal, or go back far in system history. The tools thus respond
to a specific type of “wicked” problem which faces experts with ambiguity,
variable problem appearance, dispersed symptoms, and delayed, buffered, or
disproportional feedback – all facets that tend to undercut strategies close to
the surface of embodied coupling.

Regarding EEI theory, the usage of semantic networks holds important clues
about functional limits of direct embodied coupling for certain classes of regu-
lation problems. These semantic networks seem to involve complex mediating
states with the capacity “to set-up and manipulate inner models” (Clark and
Grush 1999, p. 9) and represent the controlled events instead of just comprising
controllers that directly transduce information into action. The used stand-ins
fulfill all criteria for “representation hungry” cognition after Clark and Toribio
(1994, p. 18f). In other words, the networks “compress” or “dilate” inputs, i.e. in
moving from sensory input to action outputs some cognitive machinery is
interposed that reformats the input.

4.4 Keeping track, synoptic awareness, and meta-regulation

We would now like to discuss a final challenge which is not only characteristic
of therapeutic interaction processes of all kinds, but of many other professional
decision contexts as well. Although EEI theory focuses much on real-time
process monitoring it is missing a specific account of how complex processes
are integratively tracked and orchestrated. One aspect was already discussed, i.e.
that deciding about a current treatment module is constrained by past and
expected decisions. Another aspect not discussed so far is the fact that a multi-
dimensional information ecology necessitates complex integrational feats based
on highly organized attentional and memory functions. The long and the short of
it is that expert decision making requires what, in expertise research, is known as
situation awareness (Endsley 1995), a term referring to a cognitive structure that
allows you to track where you stand with respect to current tasks, but also to
assess this with respect to the wider task context, relevant information from the
past, as well as general domain knowledge.
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In this regard, Shiatsu practitioners mention monitoring the overall status of the
client, the state of the interaction, the completeness of diagnosis, and where the
intervention stands. Specifically, ongoing checks are undertaken to (a) track changes
in the client, (b) evaluate the degree of task completion and progress made, (c) evaluate
the quality and dynamics of the encounter,13 (d) remember parameters a client responds
to well or dislikes, and (e) keep contingencies, risks, as well as time constraints in view.
Shiatsu experts emphasize how their ongoing assessment integrates earlier information
– the backdrop of prior sessions and the client’s history – and makes sense of it with
respect to what may come next. In effect, their therapeutic situation awareness reads the
client’s system as an evolving dynamic network; it tracks the interplay of functionally
associated body components and its evolution over time. Finally, practitioners report
consulting their memory to compare different “snapshots” of the client’s condition and
to track delayed effects while keeping possible triggers from earlier in mind.

Overall, the phenomenological data suggest that practitioners keep a kind of
updatable synoptic model in mind, which integrates different aspects of the task into
a systemic view and evaluates these integratively. This is, for example, crucial for the
anticipation of contingencies when using potentially risky techniques. Evidently, a
synopsis involves context-driven information selection, update, as well as integration
functions. Cognitively, this suggests that a so-called situation model (Zwaan 1999) is
created, an updatable, constantly enriched memory structure of one or several treatment
sessions. It is arguably only possible to achieve this by using a kind of expanded
memory system that is known as long-term working memory (Ericsson and Kintsch
1995), which skilled performers are known to use to keep track of an extended event
and a large amount of information, including context. Through these mechanisms
practitioners progressively integrate salient information about the client as well as
about the situation and hereby create an enriched gestalt.

Therapeutic situation awareness seems affine to EEI thinking in two respects: (a)
with respect to constant updating of the ecological system status and (b) with respect to
multi-timescale information, where temporally more extended dynamics are monitored
via “context logic” (Davis et al. 2015), such that the perceived context indicates what
momentary perceptions are most relevant. Conceivably, the EEI account can explain
how comparisons of present and past, delayed effect tracking, as well as anticipations
of contingencies operate. However, EEI approaches are hard pressed to explain the
integrative assessment of a system and its dynamics, especially since illness categories,
anatomy knowledge, and case analogies can shape what is considered relevant in
context. These integrational feats pose serious challenges that EEI theories yet need
to respond to.

This brings us to another hallmark of expert reasoning, namely meta-regulative
process management capabilities. A distinctly meta-regulative stance (Veenman
et al. 2006) is involved in knowing “what to do when” (Jansson 1994). Shiatsu
practitioners intermittently make decisions of a supervisory kind (Ajjawi and Higgs
2012; Higgs and Jones 2000; Jensen et al. 2000; Klemme and Siegmann 2015),
which supply navigational inferences and checks at critical moments. Their meta-

13 With respect to the dynamics of the encounter, practitioners also often mention recognizing different forms
of dynamic change over time. They notice “healthy variability” patterns in the client, growing openness to
change, transitional moments when the system reorganizes, etc.
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regulative stance involves multiple aspects: First, time constraints are kept in view,
e.g., when a practitioner deems it best to leave a salient problem for the next
appointment, because doing full justice to it might exceed the available time, and
sending the client off “half-way” could do more harm than actually help. Checks
also are made to ensure optimal resource management (cf. Cohen et al. 1996;
MacIntyre et al. 2014) as well as supervising one’s attentional focus. Furthermore,
both cognitive load and cognitive strategies are evaluated (“How certain is my
problem analysis?”, “Is further verification needed?”, “Is the problem granularity
sufficient?”). This indicates when to engage in effortful critical thinking, especially
in anomalous situations. Similarly, it helps to weigh costs and benefits of specific
resources (“Do heuristics suffice?”; “Will further information gathering afford
gains?”; “Is trial-and-error sufficient?”; “Is an improvised or more structured ap-
proach advisable?”). Finally, self-checks support error management (“Did I mis-
identify goals, use a deficient model of the problem, or choose the wrong strate-
gy?”). In sum, meta-regulative and supervisory functions not only serve to track the
treatment process itself and its constraints, but also help practitioners to stay aware
of their own cognition, the chosen tool mix, and possible alternative resources by
engaging in critical thinking about their preferences. This means that multiple
problem spaces (Higgs and Jones 2000) are held in focus for an integrated evalu-
ation, a problem EEI does not yet effectively address.

5 Implications for cognitive science

We have presently used the therapeutic interaction domain of Shiatsu as a test-bed for
the scope of EEI theory claims and as a basis to argue for cross-talk between different
schools of thought.

5.1 Basic, assisted, and augmented embodiment

Shiatsu treatments proceed as a participatory, intercorporeal process in which a prac-
titioner’s interventions cumulatively work towards an integrated effect, while also
respecting emergent dynamics. The domain presents us with a range of possible
approaches to decision making and numerous possibilities of combining these.

To sum up our main findings, immediate embodied-interactive coupling with a
client is fundamental. A high-quality embodied encounter is the regulative baseline
for everything else; it ensures immediate therapeutic presence, rapport, responsiveness,
and context-sensitive coupling. Interactive coupling can also supply functions that
Shiatsu practitioners utilize to make decisions, yet with specifiable limitations: On
the one hand, interaction provides a basis for tactical issues like tool selection and
process optimization, and to some extent also for strategies of an ad hoc sort (i.e.
“following the trail of affordances”). On the other hand, interaction-driven approaches
applied in isolation show limitations. When comprehensive and holistic treatment
strategies are at issue practitioners will typically also resort to an integrated, targeted
exploration of the client; they bring to bear inferences based on category knowledge
and heuristics, mental models, as well as supervisory process awareness.
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On the basis of these observations, we propose several levels at which EEI mech-
anisms may need to be complemented: We have seen that experience-near structural
knowledge constrains and directs virtually any use of ecological information and that
heuristic concepts assist functions such as information search; we have also seen that
concepts can augment embodied functions in yet more elaborate ways when ecological
information is fed into computations; finally we have seen that meta-processes can help
to synoptically organize and regulate the activities in a wider skill system. All these
functions are, however, dynamically integrated with interactivity-based and ecological
cognition.

Typologically, the various decision making resources discussed fall into
Steffensen’s distinction between local and non-local resources, based on whether the
practitioner’s information is intrinsic to the intercorporeal “here-and-now” or not. A
slightly more refined distinction could run between (1) resources immanent to inter-
personal micro-coupling like empathy, attunement, shared attention, and sensorimotor
coordination, (2) resources drawing on extended coupling which bring into play the
wider setting (“situation logic”), the client’s narrative, previous interactions, and
situation awareness, as well as (3) resources drawing on general structural knowledge
(e.g., physiology), salient case memories, as well as heuristics, categories, concepts,
and mental models with a general and more abstract character. The definitional basis
for drawing the line between local and non-local is whether a resource used to make a
particular decision originates from the situated interaction dynamics or from some more
general aspect of professional experience.

5.2 Functional textures & dialectic scaffolding

Even when it is analytically central, the local/non-local distinction can be functionally
misleading: The resource categories frequently mesh and amplify each other in a single
texture, if we will. As related research has noted, there is a dialectical relationship
between various modes of reasoning and knowledge paradigms (Edwards et al. 2004)
where “different sources of experience, expression, and knowledge are integrated
through reflection-in-interaction” (Øberg et al. 2015, p. 250). Practical expertise inte-
grates these into a “gestalt” of different cognitive components (Braude 2017).

We propose to speak of process-based tool coalescence in which embodied coupling
dynamics and knowledge-based inferences scaffold (i.e. trigger, modulate, amplify, and
constrain) each other. This process is reciprocal: Embodied interaction shapes which
concepts a practitioner selects, e.g., to enrich or disambiguate the diagnosis. Conceptual
inferences, in turn, loop back on embodied interaction and may, e.g., suggest strategi-
cally meaningful continuations or further diagnostic tests. Concepts therefore get
enlisted as function of interactivity, as a way of constraining its dynamics, but also to
produce synergies together with it.

Understanding how this works ultimately depends on a micro-analysis of decision
events, which we leave for future studies. At least, we have briefly sketched how
knowledge-based inference enters into dialectic interplay with ecological, interactive
mechanisms. This braiding can be alternating, although in Shiatsu embodied interac-
tivity most frequently continues in parallel while inferences are made.

Furthermore, we aimed to contrast reasoning modalities across different problem
contexts. Non-local resources are increasingly turned to when a comprehensive holistic
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intervention is deemed necessary, in face of diagnostic complexity or ambiguity, e.g.,
when a client does not respond to simpler treatment, and when the genesis and wider
context of a problem need to be factored in. In such cases, knowledge-based inference
helps to narrow down the problem space.

5.3 Ontologically distinct, processually integrated

Regarding cognitive science, our discussion speaks to the current debates on how so-
called higher-level cognition sits with dynamic, interactive, and sensorimotor aspects
(Bickhard and Terveen 1995; Clark 1997, 2008; Eliasmith 2012; Grush 2004; Kirsh
1991; Ramsey 2007; Smith 2010; Wheeler 2005). Our discussion raises the issue of
how to bring conceptual inference into the fold of EEI theory and illustrates some
typical challenges that complex forms of expertise entail.

Our own position in this debate is that it may be salutary, for now, to refrain from
unification agendas that would subsume every cognitive resource under “embodied” or
“interactive”. Although, at least in our example, embodied interactivity provides the
processual substrate for all cognition we embrace an “ontologically distinct, yet
processually integrated” default position regarding the different types of resources.
We notably wish to hold apart general knowledge and experience from its situated
application. Although we agree that only situated application manifests what knowl-
edge really does, we also harbor little doubt that Shiatsu givers, similar to other
professional experts, live in a world of general concepts and sedimented case memories
that are meaningful prior to any treatment. These have historically evolved to support
the interaction-based decision making, but the fact that some of the resources are also
used in less interactive forms of complementary therapy such as acupuncture nicely
accentuates their semi-independent status.

In Shiatsu, non-local resources are typically recruited as-needed to disambiguate
diagnosis, guide intervention strategies, or choose context-sensitive tactics. We can
thus think of concepts as not having any stand-alone purpose here; rather they are
recruited in a “pragmatic” function (Engel et al. 2013). We also follow Rączaszek-
Leonardi (2009) who considers symbols as “constraints on dynamics”, and Wheeler
who holds that symbols nudge process dynamics (2005, p. 229), as well as Smith
(2010, p. 337) who defines conceptual knowledge as dynamically emergent integration
phenomenon of heterogeneous lower-level processes, in which subsystems educate
each other in virtue of their functional couplings.

Furthermore, a dialectic view chimes with approaches that hybridize “offline” and
“online” cognition: We notably concur with De Bruin and Kästner (2012, p. 552) that
offline cognition provides vital resources for online processes. They emphasize that
temporary decoupling “mainly serves recoupling: taking certain processes offline,
decoupling allows for novel ways of relating to the environment that provide the agent
with more or better tools to act on certain affordances or create new ones. This in turn
enables the agent to re-enter into online processing.” Related approaches envision
mechanisms of “unclamping” the online coupling when situated resources are deemed
insufficient (Davis et al. 2015), distinguish modes of coupling (Kimmel et al. 2018), or
speak of higher-level internal sense-making (Torrance & Schumann 2019). Note that
when we apply this kind of conceptualization to bodywork domains, it is possible for a
practitioner to go offline into a mental reasoning space, while the intercorporeal
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situation remains unbroken and a treatment continues. Merely the provenance of the
decision resource changes.

Finally, in one way or another, knowledge-based inference inserts a third player in a
basic perceive-act loop, a mediating instance that filters input information, re-organizes, or
reformats it, e.g., through input compression or dilation after Clark and Toribio (1994).
Readers may have noticed that, to avoid entering the philosophical fray, we have largely
eschewed the loaded notion of representation with its problematic metaphor of “content”
and the questionable issue of identifiable decomposition-based carriers of meaning, not to
speak of the broader representationalist paradigm. We have resorted to the less embattled
notion of conceptual inference, since how psychology conceives of concept application
needn’t involve assumptions about “content” (Löhr 2019).

5.4 Conclusions & future directions

In taking stock of the cognitive phenomenology of experts we have taken care not to
reduce the sophistication of the skill system in question. This careful approach, in our
view, is mandated to illustrate just how difficult it is to reduce higher cognition to a
derivative of sensorimotor cognition and interactive coupling. Even in a domain where
everything is in fact about interaction, critical differences between local and non-local
resources meet the eye.

Functional complementariness, on the other hand, was shown to be central: Exam-
ples like Shiatsu point to multi-way mediation between local and non-local resources
on a massive scale and we illustrated a systemic multiplex network of tools which can
interpenetrate, modulate, and complement each other in shifting alliances and forms of
coalescence. We take the view that this is characteristic of many professions in which
continuous systemic process regulation is required and where local and non-local
resources, quite naturally, become mutually mediating. All this seems to suggest
specific strategies to put EEI theory to the test:

& Providing a comprehensive profile of what professionals need to function in their
domain in naturalistic settings.

& Probing for limits of EEI mechanisms (cf. Kirsh 1991) to find out about task
context and task profiles (such as complex dynamics) that make them needful of
partner mechanisms.

& Focusing on how conceptual inferences and the power of embodied coupling
mutually augment each other, while tracing how they arise within interaction,
and trying to explain why detours into non-local functions benefit local coupling.

Ultimately, we hope these questions pave the way for cross-talk and help to broker
between “4E” and traditional cognitive science: An approach that tracks the dialectic
mediation between local and non-local resources may help us to circumnavigate an
“either-or” and to fathom common ground, while encouraging a careful process
analysis of resource meshworks. Scholars should see the study of high-level expertise
in therapeutic as well as other domains as a rich opportunity to learn about how
different cognitive mechanisms mutually inform, constrain, or amplify each other.
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