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Abstract This chapter provides an overview of some influential perspectives on 
the relationships between professional work and professional knowledge. We build 
upon a number of recent developments in theories of knowledge, skill, expertise, 
capability and action to help reframe understandings of professional knowledge as 
culturally and socially situated and materially grounded. We draw on ideas from 
cognitive ecology and developmental psychology to argue that effective profes-
sional action often depends upon tools and resources that come to hand in the work-
place – it is the accomplishment of an “extended mind”. We also use recent research 
on the active nature of perception to argue that professional expertise is often highly 
dependent on “conceptual perception” and “sensory intelligence”. We suggest that 
employers and providers of professional education, and quite possibly students 
themselves, expect too much from the kinds of knowledge that can most readily be 
acquired in formal education settings: explicit, conceptual and principles-based 
knowledge. When employers comment negatively on the sharp contrast between the 
practical capabilities of new graduates and the capabilities of their more experi-
enced workers, part of what they are noticing is – we argue – emergent from, and 
constitutively entangled with, the workplace setting. A richer understanding of how 
effective and innovative professional practitioners do what they do is needed, to 
make progress in the design and evaluation of professional education programs.
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4.1  Introduction

4.1.1  Aims of the Chapter: Harmonising Multiple Views  
on Professional Knowledge to Illuminate Persistent 
Problems in Professional Education

This chapter provides an overview of a number of influential perspectives on the 
relationships between professional work and professional knowledge. Its ideas are 
relevant to researchers specialising in this field and also to people with a serious 
stake in the organisation of professional education, including employers and those 
in higher education who provide programs preparing students to work in the 
professions.

We provide a brief review of some perspectives on professional knowledge that 
have become quite established in the last 40 years or so. However, our main contri-
bution is to use a number of recent developments in theories of knowledge, skill, 
expertise, capability and action to help reframe understandings of professional 
knowledge as culturally and socially situated and materially grounded. We draw on 
ideas from cognitive ecology and developmental psychology to argue that effective 
professional action often depends upon tools and resources that come to hand in 
the workplace – it is the accomplishment of an “extended mind”. We also use 
recent research on the active nature of perception to argue that professional exper-
tise is often highly dependent on “conceptual perception” and “sensory intelli-
gence”. We are coming to the view that employers and providers of professional 
education, and quite possibly students themselves, expect too much, and too many 
different things, from the kinds of knowledge that can most readily be acquired in 
formal education settings: the kinds of explicit, conceptual and principles-based 
knowledge that can be shared in lectures and through textbooks. When employers 
comment negatively on the sharp contrast between the practical capabilities of new 
graduates and the capabilities of their more experienced workers, part of what they 
are noticing is (we argue) emergent from, and constitutively entangled with, the 
workplace setting. Further, no one will dispute the fact that it takes some time to 
learn local working practices, even for an experienced professional who has moved 
into a new organisation. But our sense is that much of what enables fluent profes-
sional practice in situ has been hazy, if not invisible, and underestimated. The 
chapter aims to redress the balance, and thereby raises some questions about what 
could be a more reasonable set of expectations from initial professional education 
programs, about transitions to work (and between workplaces), and about what all 
parties – universities, accrediting bodies and employing organisations – need to 
contribute to a more effective regime of professional preparation. It does this by 
highlighting one kind of knowledge that we see as particularly useful for making 
transitions – knowledge for creating epistemic environments to support one’s 
learning and cognition.
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4.1.2  Structure of the Chapter

The rest of this chapter falls into eight sections. We start with a brief review of the 
central place given to specialist knowledge in accounts of professional work. Then 
we introduce some basic conceptual building blocks and key terminology that prove 
necessary for an understanding of the main arguments that are developed in the rest 
of the chapter. We make some distinctions, and draw some relations, between 
 public, organisational and personal knowledge; learning to understand and learning 
to do; knowledge as a possession and knowing in action.

In the next section of the chapter we introduce the core idea of epistemic fluency 
in professional practice (Goodyear and Markauskaite forthcoming). We do this by 
describing four epistemic projects – a term that we use to capture what we hope will 
be recognisable genres of working with knowledge in professional activity. We 
sketch each of these epistemic projects in turn, making links to some of the key 
 writings on professional knowledge as we do so. The next two sections of the 
 chapter introduce a fifth epistemic project and revisit some of the earlier ideas about 
the nature of knowledge, bringing in some recent research on embodiment and 
grounded cognition. This part of the chapter introduces some contemporary ideas 
about the interdependence of knowledge, perception and action, sketching aspects 
of professional work and knowledge in a way that captures professional action as 
the accomplishment of an extended mind. The chapter concludes with a summary 
of some implications for the organisation of professional education.

4.2  Professional Work and Workplaces

It is not easy to pin down the meanings of the terms ‘profession’, ‘professional’ and 
‘professional knowledge’. The core term – profession – has denoted different 
 occupations at different times and in different places. Its interpretation is strongly 
coloured by its association with medicine and law – fields often seen, in the litera-
ture and in higher education, as the archetypal professions (Glazer 1974). In recent 
years, in Western countries, other occupations/fields have been added to the list: 
engineer, architect, scientist, for example. Others have pushed to join the club. Some 
have succeeded. Some have been consoled with titles like ‘para-profession’ or 
‘minor profession’. Moreover, the very idea of profession has to be seen as both 
historically and spatially located. If one traces the history of occupational fields in 
China, India or other non-Western countries, different ideas about professions and 
professional hierarchy emerge.

In twentieth century western sociological accounts of the professions, defini-
tions tended to focus on two aspects of this area of work: knowledge, and the 
relationship between the professional and the client. For example, Carr-Saunders 
and Wilson (1933) speak of “prolonged and specialised intellectual training which 
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allows a particular service to be rendered” (p. 478). Talcott Parson’s classic analysis 
defines professional work as entailing provision of a service, based upon a body 
of expert, scientific knowledge (e.g. Parsons 1968). While the nature of the rela-
tionship between professional and client may have changed substantially, the insis-
tence on expertise as a distinguishing mark of the professional has not (Jensen 
et al. 2012).

Professional knowledge, more narrowly defined, has long been used to locate 
professions in a hierarchy.

One of the major differences between the major and minor professions is that practitioners 
of the minor professions do not possess knowledge at the same level of technical complex-
ity and of the same importance to an individual’s life as that possessed by the classic major 
professions (Glazer 1974, p. 348).

we find that the knowledge and skills requisite for an occupation is the best single predictor 
of the prestige assigned to it. Value to society … has no predictive value of prestige over and 
above the other dimensions considered (Adler and Kraus 1985, p. 36).

Early forms of professional work (e.g. in medicine or law) normally involved 
provision of a service by an individual rather than an organisation, though some 
professionals came together in arrangements which allowed some sharing of costs 
and resources. These days, services are more commonly offered through organisa-
tions than by independent professionals. While specialist knowledge continues to 
be seen as crucial to the provision of professional services, one can argue that the 
forms of knowledge and ways of knowing now needed by professionals have 
become more complex, diffuse and specialised. For good or ill, a doctor working 
in today’s public health service needs a broader range of knowledge (e.g. how to 
get things done, how to utilise the expertise of others, how to make a career in the 
health system) than was the case with independent practitioners in the nineteenth 
century.

Just as the tendency for professional work to be enacted in more complex organ-
isational contexts has required the acquisition of knowledge specific to the employ-
ing organisation, so changes in the material setting of professional work have 
extended the range of knowledge required. (Professional work has, therefore, to be 
understood as both socially/organisationally situated and physically/materially situ-
ated.) The material changes in professional work are both vivid and subtle. For 
example, many professionals now have a much richer array of technologies to use 
in the workplace. But in some aspects of their work, communications technologies 
redistribute labour, moving parts of the job (or of the “workflow” or value chain) to 
distant sites.

Professions share some characteristics, but there are important differences 
between them. Also, the range of activities within any one person’s professional 
practice can be very varied – with concomitant variations in the relations between 
what they are doing (moment-by-moment) and what they know. It is important to 
bring this variability to mind, when thinking of the nature of professional work and 
knowledge, lest an undifferentiated conception, or a too dominant image, over- 
simplify both the work and its relationship to what is known.
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4.3  What Is Knowledge?

It is impossible to classify ideas about professional knowledge in a simple, uniform 
way. The fundamental message that comes from research on professional knowl-
edge is quite consistent. Professional workers, especially experts, draw on a variety 
of knowledge types and they learn this knowledge and draw upon it in their profes-
sional practice in a variety of ways (Argyris 1993; Bereiter 2002; Collins and Evans 
2007; Collins 2010; Davenport 2005; Eraut 1985, 1994, 2010; Ericsson 2009; 
Farrell 2006; Harper 1987; Hoffmann and Roth 2005; Schön 1983). Moreover, 
while there is some agreement in the literature about some aspects of professional 
knowledge – including a reasonable consensus on the importance of specialist, 
 personal, applicable knowledge – there are some deep differences about what 
knowledge is, and about how it connects to perception and action.

4.3.1  Knowledge, Broadly Understood

We use the term “knowledge” in the broadest sense, to include justified proposi-
tions, hunches, beliefs and other constructs of human thought; tacit as well as 
explicit; conceptual and procedural; abstract and concrete; personal and public 
(Hoy and Murphy 2001; Murphy and Mason 2006; Southerland et al. 2001; Bereiter 
2002). Human thought is composed of different kinds of epistemic entities, such as 
knowledge, beliefs, values and moral judgements. These epistemic entities have 
different features, come together in different relationships, and have different kinds 
of implications in discussions of what is true and how things might be known. For 
example, “knowledge” often refers to factual, externally verified and logically 
organised ideas; whereas “belief” usually refers to propositions and ideas that 
 individuals feel to be true irrespective of external validation or justification (Hoy 
and Murthy 2001). However, as Southerland et al. state:

Distinctions between knowledge and belief, complex and confusing at the theoretical level, 
seem to become hopelessly blurred at the empirical level (Southerland et al. 2001, p. 348).

Towards the end of the chapter, we revisit some of the fundamental ideas about 
knowledge, action and perception, with the aim of sharpening their application to 
understanding the area of professional expertise and professional education.

4.4  Public, Personal and Organisational Knowledge

In this next section, we distinguish between public knowledge and personal 
 knowledge and then introduce the idea of organisational knowledge as a kind of 
knowledge that emerges at the intersection between, and as an entanglement of, the 
public and the personal. All three – and their interactions – are required in a 
 comprehensive picture of the relations between professional work and knowledge.
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4.4.1  Public Knowledge

Public knowledge is knowledge that is made available by culture – what Bereiter 
(2002) calls “knowledge outside the mind” (p. 56). It includes both codified and 
non-codified knowledge.

Codified public knowledge includes all the knowledge that is represented in some 
inscribed form; thus, it can be shared and used beyond the immediate communities, 
sites and people who produced it. For Eraut (2010, p. 38) codified public knowledge 
is most typically made available through books and journals, particularly those 
involving a review process which bestows the status of “acceptance” – allowing it to 
be incorporated into a profession’s knowledge base. Codified public knowledge 
also includes other kinds of knowledge embedded in material inscriptions that are 
available to members of a professional community, including formal educational 
resources, qualification standards, professional databases and informal resource 
collections. Broadly, this knowledge has the qualities of what Bereiter calls 
“conceptual artefacts” (2002, p. 64).

Non-codified public knowledge includes knowledge that is embedded in cultural 
practices rather than inscribed in some tangible form. Professionals learn such 
knowledge through participation in working practices. Some non-codified public 
knowledge is embedded in the discourses and other practices of professional com-
munities. Some of it is situated and emerges from engagement in local activities – 
involving relationships among the people, tools, artefacts, historical and cultural 
material and the social and physical environment in which practice takes place. In 
both cases, this knowledge is not available (in its original non-codified, non- inscribed 
form) beyond those communities and practices and so it can only be acquired through 
direct personal engagement and socialisation.

4.4.2  Personal Knowledge

Personal knowledge or “knowledgeability” (Bereiter 2002, p. 193) can be defined as 
what an individual knows and is able to accomplish. It refers to personal attributes, 
capacities and other qualities, and, as Eraut suggests, it can be described as “the 
individual-centered counterpart to cultural knowledge” (Eraut 2010, p. 37). In 
 specific professional contexts, it can be described more narrowly – “what individual 
persons bring to the situation that enables them to think, interact and perform” (Eraut 
2010, p. 37); or what Yinger and Hendricks-Lee, drawing on Harper (1987), call 
“working knowledge”: the kind of knowledge that is “particularly useful to get things 
accomplished in practical situations” (Yinger and Hendricks-Lee 1993, p. 100). 
Other terms have been used for similar kinds of knowledge and knowing, such as 
“knowing in action” (Schön 1983), “actionable knowledge” (Argyris 1993), “action-
oriented understanding”, “personal practical knowledge” (Clandinin 1985) and 
“metis” (Baumard 1999).
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Personal knowledge involves different kinds of mental constructs. For example, 
some such knowledge may be concrete – facts, stories, or episodic experiences; other 
knowledge is abstract – involving concepts, schemata, procedures and principles.

Some of this knowledge may be explicit – available to consciousness – and some 
is tacit or implicit. (One may be able to do something, without knowing that one 
has, or being able to say how.) Explicit and tacit could be seen as individual (embod-
ied and embrained) counterparts of codified and non-codified knowledge: the  former 
is available to consciousness, reflection or discourse; the latter is enacted in doing. 
When it comes to professional knowledgeability, tacit knowledge often attracts 
most attention as something essential, but hard to teach and learn.

4.4.3  Organisational Knowledge

There are some other kinds of knowledge that occupy a large space between public 
and private knowledge: such as community knowledge, organisational knowledge 
and group knowledge. Given this chapter’s concern with professional work and the 
fact that much professional activity occurs within organisational settings, we refer 
to this category of knowledge as “organisational knowledge.” Organisational knowl-
edge can be seen as an assemblage of personal knowledge and a subset of cultural 
knowledge that is made available to everyone within an organisation or group. It 
will normally include both tacit and explicit elements. It may take the form of shared 
symbolic artefacts, such as rules, codes, organisational routines and codified propo-
sitions embedded in organisational artefacts. As Argyris and Schön put it:

When organizations are large and complex, their members cannot rely entirely on face-
to- face contact to help them compare and adjust their private images of organizational 
theory-in- use. Even in face-to-face contact, private images of the organization often 
diverge. Individuals need external references to guide their private adjustments. Such 
reference functions are fulfilled by organizational maps, memories, and programs… 
Artifacts such as these describe existing patterns of activity and serve as guides to future 
action (Argyris and Schön 1996, p. 16).

In short, organisational knowledge can be seen as an internal property of an organ-
isation. Organisational knowledge is not the mere aggregation of the knowledge of the 
individuals who work for the organisation. Tsoukas and Vladimirou (2001) note,

organizational knowledge is the set of collective understandings embedded in a firm, which 
enable it to put its resources to particular uses (Tsoukas and Vladimirou 2001, p. 981, 
emphasis added).

However, Tsoukas and Vladimirou (2001) also observe that the open-endedness 
of the world “gives knowledge its not-as-yet-formed character” (p. 989). They argue 
that it is individuals who put organisational knowledge into action and there is 
always an improvisational element in how individuals make sense of organisational 
propositions and how they enact this organisational knowledge in specific contexts 
and situations (see also Cook and Brown 1999; Orlikowski 2002, 2007; Weick 
1995, 2001; Weick et al. 2005).
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From this point of view, organisational knowledge can be seen as involving the 
collective capability of members to make sense of situations and carry out their 
work. Thus, use of organisational knowledge depends on individual understandings, 
but it cannot be seen as a static property of one individual’s mind (or of an aggregate 
of minds). Rather, in its totality, it is a dynamic property of individuals and groups 
that emerges in performance, across contexts and situations over time.

4.5  Knowledge and Professional Action: Foundational Ideas

Discussions about professional learning are sometimes bedevilled by a set of appar-
ently simple tensions between “theory” and “practice”, “academia” and the “work-
place”, “knowing that” and “knowing how”, “knowledge” and “knowing”, “tacit” and 
“explicit”, “stability” and “flexibility”, “routine” and “change”. In this section we 
attempt to pin down some key ideas about knowledge that are needed to understand 
its relationships with professional action. We cover (a) doing and understanding; 
(b) knowledge and knowing (c) commonalities and differences in professional ways 
of knowing.

4.5.1  Learning to Do and Learning to Understand

If successful task performance were impossible without correct understanding, human 
 culture could not have gotten started. …In fact, all the technologies that brought the human 
race out of subsistence – metal working, leather preparation, the manufacture of cloth and 
glass, navigation, waterwheels and windmills, sailing boats, bread baking, brick making – 
had to be invented and developed in the absence of deep understanding, because such 
understanding has only become available since the scientific revolution, three centuries or 
so ago (Ohlsson 1995, p. 49).

Ohlsson (1995) provides a useful set of distinctions and relations between practi-
cal knowledge and declarative knowledge. Practical knowledge is the knowledge 
needed for accomplishing something in an efficient way. Such knowledge includes 
sensorimotor skills (e.g. driving a car) and cognitive skills (e.g. calculating, playing 
chess). The main outcome of mastering such knowledge is competence and, as 
Ohlsson argues, acquiring competence starts from general methods (e.g. analogical 
reasoning) and becomes an increasingly specific and automatic (“proceduralised”) 
skill. Such “know how” is generally acquired through mimesis (imitation) and by 
extensive practice. The medium for it is action.

In contrast, declarative knowledge includes concrete facts and higher order 
abstract knowledge of concepts, ideas, theories, schemas, principles and proposi-
tions. Ohlsson argues that learning “higher-order” knowledge proceeds in the 
 opposite direction from that taken in the development of practical knowledge. 
It starts from knowledge which is taken for granted and increasingly becomes more 
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conscious, explicit, elaborate and abstract. The main outcome of mastering such 
knowledge is understanding or “knowing that”. Such knowledge is acquired mainly 
through reflection, and the medium for it is discourse. As Ohlsson notes, one can act 
successfully without understanding what one is doing, and understanding does not 
guarantee successful action.

4.5.2  Knowledge and Knowing

Ohlsson’s (1995) distinction between competence and understanding is relatively 
clear cut. However, once one looks at action and understanding in professional work 
in organisational settings, the relationships become more complex.

Cook and Brown (1999) make a useful distinction between the “epistemology of 
possession” and “epistemology of practice.” Knowledge is sometimes treated as 
something people or organisations possess. While such knowledge is important, it 
does not account for what one can do. For example, when a mechanic fixes a car, 
her knowledge involves not only what she possesses and applies, but also what she 
is doing. Cook and Brown extend the view of knowledge as possessed with the view 
of knowing as a part of action.

understanding of the epistemological dimension of individual and group action requires us 
to speak about both knowledge used in action and knowing as part of action (Cook and 
Brown 1999, p. 53, original emphasis).

The former focuses on knowledge employed in understanding and action; the 
latter focuses on ways of knowing employed for understanding in action. Cook and 
Brown point out that tacit and explicit, individual and collective types of knowledge 
are not mutually substitutable and neither do they sit in a hierarchical relationship: 
rather each of them makes a distinct contribution to knowing in action. Further, 
actionable professional knowledge involves what is already known, but it is also 
involves practice, and some epistemic work is inevitably done in action and by 
action. That is, knowledgeable action demands fusions between understanding and 
doing, and knowledge as possessed and knowing in practice.

4.5.3  Generic Thinking Skill and Professional Episteme

Do professions differ in what they know, or also in their ways of knowing and think-
ing? Classic studies of professional expertise have tended to the latter view. The 
military, science, law, medicine, design and other professions have been described 
as involving distinct forms of thinking and reasoning with distinct “shapes” to their 
professional knowledge (Ericsson et al. 2006; Holyoak and Morrison 2005). Other, 
more “mundane” or “minor” professions, are now also described as having special 
ways of working with knowledge: “thinking like a teacher” or “thinking like an 
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accountant” for example (Sternberg and Horvath 1999). However, if we look closely 
at the literature that tries to describe those distinct forms, we notice more similarities 
than differences. Consider law and medicine. Studies of legal reasoning focus on 
two main methods: deductive or rule-based reasoning and analogical or case- based 
reasoning (Ellsworth 2005). Research on medical diagnosis distinguishes between 
forward (data-driven) and backward (hypothesis-driven) reasoning strategies. 
However, it also commonly makes a distinction between two ways of thinking that 
have similar forms in legal reasoning: causal-analytical reasoning, which employs 
basic medical (or legal) knowledge and rule-based logic, and exemplar- based 
reasoning, which draws on the recognition of similarities between new and previously-
encountered cases (Norman et al. 2006; Patel et al. 2005).

Cognitive strategies do not seem to be unique to specific professions, rather, distinc-
tions arise in the ways of thinking, sensing and doing that emerge from the assemblages 
of cognitive strategies, declarative knowledge, tools, aims and contexts in which pro-
fessional actions and knowing takes place – that is “professional epistemes”. (A range 
of synonyms is used for this idea: “constitutive entanglements” (Orlikowski 2007), 
“knowledge assemblages” (Turnbull 2000), “meshes” (Ingold 2011)).

Ellsworth (2005) provides a nice illustration of the sources of this complexity by 
comparing legal decision-making with that of scientists:

Science demands no final decision; it is an ongoing process. If the evidence is murky, 
 scientists can wait, can reserve judgement until they can conduct further research. And they 
can figure out what further research needs to be done to answer the question, and do it. 
Judges can neither reserve judgement nor go beyond the data presented in court, however 
ambiguous those data might be. They cannot carry out further research, nor wait until others 
have done so; they must decide. And the judge’s decision, whether the evidence is conclu-
sive or completely inadequate, has the same precedential force. It is final. The scientist’s 
conclusions are never final, always tentative. The judge must also decide for the one side or 
the other; the scientist’s decision that the true lies somewhere between the extreme points is 
typically not available to the judge (Ellsworth 2005, p. 696).

So as Ellsworth points out, the process and form of legal and scientific reasoning 
are not so different – the two professions share many analytic strategies. Nevertheless, 
“the context, the raw materials to which the processes are applied, and the nature of 
the rules” are very distinct to each profession (p. 686).

4.6  Epistemic Fluency and Professional Knowledge: Tracing 
Four Epistemic Projects

Our research on the kinds of assessment tasks that students are given in the course 
of preparation for their professions reveals four distinguishable kinds of task, each 
of which can be traced back to an underlying “epistemic project” (Goodyear and 
Markauskaite forthcoming).

Drawing on Pickering (1995) and Mulcahy (2011) we contrast two views of 
professional learning: the representational and the performative. Each of these 
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involves distinct kinds of “epistemic tricks” that students need to master. We call 
them “self-representation” and “self-performance”. The former links the doing 
implied in professional action and skill with knowing (or indeed professional 
 identity/being as knowing). The latter links doing with being (or indeed profes-
sional knowing as being). We also suggest that students find themselves chal-
lenged to go beyond the individual, beyond self-representation and self-performance 
in the here and now. They are challenged to engage in professional tasks on the 
boundaries of their professions. One set of boundaries is temporal – extending 
doing and  knowing from the past and present into the future. The other set of 
boundaries is territorial or spatial – extending doing and being from “assembling 
the professional self” (Mulcahy 2011) to crafting new professional assemblages 
and dwelling in inter- professional, trans-epistemic spaces. We argue that profes-
sional learning for such a dynamic professional world involves mastering the 
fusion of all four epistemic tricks – self-representation and self-performance 
within and across the spatial, temporal and material boundaries of one’s profes-
sion. We call the resulting capacity “epistemic fluency” (Morrison and Collins 
1996; Goodyear and Ellis 2007; Goodyear and Zenios 2007; Goodyear and 
Markauskaite 2009).

This section provides a brief summary of the four main epistemic projects. Each 
is presented in terms of the development of ideas, rather than as a static position. 
After the fourth description, we introduce a relatively novel, fifth, more grounded, 
notion of professional knowledge.

4.6.1  The Reflective-Rational Project: From Rational 
Knowledge to Reflective Practice to Rational  
Reflection

In real-world practice, problems do not present themselves to practitioners as givens. They 
must be constructed from the materials of problematic situations that are puzzling, trou-
bling, and uncertain. In order to convert a problematic situation to a problem, a practitioner 
must do a certain kind of work. He must make sense of an uncertain situation that initially 
makes no sense (Schön 2002, p. 47).

This epistemic project becomes familiar when traced back to the intersection 
of two lines of thinking about (i) the connections between theory and practice and 
(ii) reflection (Schön 1983; Eraut 1994). Schön (1983) critiqued the dominant 
positivist idea of an epistemic canon of professional knowledge and made a dis-
tinction between technical rationality and reflective thinking (reflection in action 
and reflection on action). From the technical rationality perspective, practical 
knowledge is a form of applied science. Thus professionals should learn an exten-
sive, coherent network of codified declarative knowledge, provided to them by 
basic science, and a number of general problem-solving heuristics. Then they 

4 Professional Work and Knowledge

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416



should develop the skills of applying these principles in rigorous, proceduralised 
ways to the problems they encounter. Schön opposed this view, pointing to uncer-
tainty, uniqueness, value  conflicts and other epistemic complexities encountered 
in professional practice. He argued that practical knowledge involves a capacity to 
frame encountered situations as problems. The epistemology of practice involves 
doing and thinking “on one’s feet”. Relevance, not just rigour, should be the basis 
for professional knowledge.

Schön was primarily interested in designers’ work and “designerly” ways of 
knowing-in-action that could be seen as “thin” and “slow” on the physical plane 
of action, but “thick” on the epistemic plane of mental work. Such thinking and 
action are not characteristic features of all professions. Eraut (1994) and some 
others (e.g. Usher et al. 1997) have wondered whether and how reflection in action 
may happen in other areas of professional practice, arguing that Schön essentially 
overlooks some psychological realities of reflective thinking, and worrying espe-
cially about the possibilities of reflection in action when time is critical. Eraut 
(1994) noted that many practical decisions have to be made in a short time and the 
scope for reflective thought is extremely limited in such situations. In these condi-
tions, as Eraut argued,

reflection is best seen as a metacognitive process in which the practitioner is alerted to a 
problem, rapidly reads the situation, decides what to do and proceeds in a state of continu-
ing alertness (Eraut 1994, p. 145).

Schön also argued that professionals reflect not only “in action”, but also “on 
action”, suggesting that there is another layer of professional knowledge and know-
ing, such as general principles, which is different from the knowledge involved in the 
rapid decisions of concrete problem-solving and which requires a different kind of 
reflection. In both cases, Schön opposed the notion of “the systematic knowledge base 
of a profession” – specialised, firmly bounded, scientific and standardised (Schön 
2002, p. 41).

Eraut (1994) also questions Schön’s assertions about the limited use of proposi-
tional knowledge in practical situations.

the use of such theoretical knowledge may not always be in the application mode 
stressed by the technical rationality model, but in the interpretative mode where it is 
more difficult to detect. Moreover, just because busy professionals do not use a particu-
lar idea, does not imply that they should not: that remains to be argued (Eraut 1994,  
pp. 103–104).

Eraut (1994) also insists that there is no clear cut distinction between theory and 
practice. He agrees that the knowledge and knowing that underpin professional 
action should be of central importance in professional learning. He also agrees that 
the use of theoretical (propositional) knowledge in practical decisions requires 
 considerable time and significant intellectual effort. In contrast, he argues that prop-
ositional knowledge must undergo significant transformation before it enters prac-
tice. Thus, the process of interpreting and personalising theoretical propositions 
needs considerable support in professional education.
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4.6.2  The Reflective-Embodied Project:  
From Knowing to Being

…we do not primarily access things conceptually or intellectually, but, instead, through 
being constantly immersed in activities, projects and practices with things and others. We 
organise entities and creatures within these projects: breed livestock and prepare food for 
our families, for example. We also alter or construct things, such as fell trees and build 
houses, or re-orient streams and rivers. To be this way requires that we are open to the pos-
sibilities of things – the qualities of timber or fresh produce, for example, and what those 
qualities enable. Things, in turn, need to be receptive to our manipulations (Dall’Alba and 
Barnacle 2007, p. 681).

A more radical turn, not only away from technical rationality, but also away from 
the “intellect” (cognitive capacities) as a basis for professional action can be 
observed in other recent writing on the topic. The turn is towards the ontological 
project of “being” (Barnett 2004; Dall’Alba 2009; Dall’Alba and Barnacle 2007) 
and “becoming” (Scanlon 2011).

These writings have different roots, ranging broadly from Heidegger’s existen-
tialist ideas about “receptive spontaneity,” (e.g. Dall’Alba 2009) to accounts that are 
more grounded in the physical world, in socio-materialist practices of “assembling 
the professional self” (Mulcahy 2011). This move is based on the assumption that 
the knowledge and skills needed for future workplaces cannot be known in detail or 
with any great certainty. Thus, attention to “knowing the world” and the skills for 
doing so provides an unproductive focus for educating future professionals in higher 
education. Rather, “being-in-the-world,” pulling disparate elements of practice 
together into one “assemblage of self”, provides a more defensible centre for pro-
fessional education.

Dall’Alba and Barnacle (2007) question whether there is a universal form of 
knowledge, disconnected from experience. They argue that: (a) the current empha-
sis on knowledge and skills in higher education, decontextualised from the practices 
to which they relate, is flawed; (b) there is no one absolute universal knowledge, 
rather there are knowledges that are situated, localised, and “socially constructed in 
relation to specific knowledge interests” (Dall’Alba and Barnacle 2007, p. 680). 
This view challenges the primary focus of higher education on intellect, knowledge 
and transfer, and suggests an alternative account of knowing that dislocates mind 
and reason from a privileged, detached, position:

Where a conventional account of knowing has treated it as restricted to an ideal realm of 
thoughts, ideas and concepts, we want to situate knowing within the materiality, and spatial 
and temporal specificity, of being-in-the-world. In other words, knowing is not reducible to 
thought or the discursive. Instead, knowing is always situated within a personal, social, 
historical and cultural setting, and thus transforms from the merely intellectual to  something 
inhabited and enacted: a way of thinking, making and acting. Indeed, a way of being 
(Dall’Alba and Barnacle 2007, p. 682).

This line of thinking holds that professional education has become too con-
cerned with epistemology, at the expense of ontology (understood as a concern 
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for the nature of being and of existence). Dall’Alba and Barnacle’s “ontological 
turn” is not so much from epistemology to ontology, but to more ontological 
forms of knowing:

from epistemology in itself to epistemology in the service of ontology.... In other words, 
learning is not confined to the heads of individuals, but involves integrating ways of 
 knowing, acting and being within a broad range of practices (Dall’Alba and Barnacle 2007,  
p. 683, emphasis added).

Others have extended this ontological twist to speak of lifelong learning; from 
“being” to “becoming” (e.g. Scanlon 2011).

It is important to note that this view of knowledge does not deny, in any strong 
sense, the existence of a professional knowledge base, skills and competences.

Aspiring professionals need to develop necessary knowledge, routines and procedures for 
entering into appropriate care relations with those whom they provide a service; ontology 
and epistemology are both implicated. For example, accountants need to develop knowl-
edge and skills in accounting in order to provide ethical accounting services that respect the 
needs of their clients (Dall’Alba 2009, p. 141).

What is more at stake is the question of what else is needed to provide a sufficient 
basis for acting effectively as a professional practitioner.

The main pedagogical suggestion that underpins this onto-epistemic project is 
that curriculum should be organised around core practices, meaning-making, reflex-
ivity and identity: “Allowing students to encounter and reflexively dwell in this 
dynamism and complexity” (Dall’Alba and Barnacle 2007, p. 688). There are several 
variants on this line of thinking about professional knowledge. Nevertheless, the 
core pedagogical proposition is underpinned by a shared leitmotif of action or of 
performance: getting, body, mind and hands (and heart) to act together in a coherent 
dynamic ensemble with the environment and the ongoing action of others.

4.6.3  The Relational Project: From Individualistic  
to Relational Expertise

All learning involves boundaries. Whether we speak of learning as the change from novice 
to expert in a particular domain or as the development from legitimate peripheral participa-
tion to being a full member of a particular community (Lave and Wenger 1991), the bound-
ary of the domain or community is constitutive of what counts as expertise or as central 
participation. When we consider learning in terms of identity development, a key question 
is the distinction between what is part of me versus what is not (yet) part of me (Akkerman 
and Bakker 2011, p. 132).

The discontinuities and tensions discussed in relation to the first two accounts 
(above), have emerged within the epistemological boundaries of professional 
domains. Whether these consist of socio-cultural discontinuities between univer-
sity and workplace settings, or between different kinds of knowledge that consti-
tute the internal workings and knowledge base of the profession, or between theory 
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and practice, knowing, doing and being – these boundaries are within the epistemic 
space of the profession, thus internal to a broader notion of becoming an expert 
practitioner within one’s professional domain. Crossing these “internal boundar-
ies” – between school and work, learning and doing, etc. – have dominated the 
literature on professional learning in higher and vocational education for decades 
(Billett 2010; Eraut 1994; Sternberg and Horvath 1999; Tuomi-Grohn and 
Engeström 2003).

However, as Akkerman and Bakker (2011) note,

various types of professional work … are heterogeneous in that they involve multiple actors 
representing different professional cultures… Hence, working and learning are not only 
about becoming an expert in a particular bounded domain but also about crossing boundaries 
(Akkerman and Bakker 2011, p. 143; emphasis added).

The expanding scale of such boundary work has been demonstrated in numer-
ous studies of inter-disciplinary, inter-professional, lay-professional and other 
kinds of joint work (e.g. Derry et al. 2005; Engeström 2008; Hutchins 1995; Star 
and Griesemer 1989). In some domains, such as architecture, design, media, 
healthcare, social work and other public services, this kind of boundary expertise 
is not restricted to a specific group of people (such as sales people or customer care 
staff), but is a core part of professional competence. New accounts of professional 
expertise that deal with this capacity to work on epistemic boundaries have been 
emerging in variety of professional and scientific domains (e.g. Collins and Evans 
2007; Edwards 2010). Thus, the notion of professional learning has to be expanded 
to include the capacities needed to work on the epistemic boundaries of profes-
sional expertise.

Edwards (2010) has offered the idea of “relational agency” or “relational expertise” 
and defined it as,

an additional form of expertise which makes it possible to work with others to expand 
understandings of the work problem as an object of joint activity, and the ability to attune 
one’s responses to the enhanced interpretations of those being made by other professionals 
(Edwards 2010, p. 13).

She explains that this kind of expertise primarily arises from two dynamically 
interrelated sources: (a) recognising other professionals as resources – what is 
salient for them and what they bring when they interpret the joint object of activ-
ity; and (b) aligning one’s own responses and actions to the emergent interpreta-
tions and actions of others. Edwards argues that relational expertise involves a 
purposeful inter-professional activity as well as “weaving” clients’ private 
knowledge into professional decisions (2010, p. 15). While such decision-mak-
ing does not necessary involve established procedures or pre-existing ideas, it 
can be learnt. Edwards is, nevertheless, convinced that core professional exper-
tise is essential and warns against “the dilution of personal specialist expertise” 
(Edwards 2010, p. 15).

Learning to work across the (spatial/territorial) boundaries of one’s home profes-
sion has a temporal complement – learning to push at the frontiers of knowledge and 
extend them, through innovations in practice. We now turn to this fourth area.
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4.6.4  The Knowledge Building Project: From Practice as 
Knowledge Transfer to Knowing as Epistemic Practice

new knowledge is created also by professionals in practice, though this is often of a  different 
kind from that created by researchers. Moreover, in some professions nearly all new prac-
tice is both invented and developed in the field, with the role of academics being confined 
to that of dissemination, evaluation and post-hoc construction of theoretical rationales. In 
others, knowledge is developed by practitioners ‘solving’ individual cases and problems, 
contributing to their personal store of experience and possibly that of their colleagues but 
not being codified, published or widely disseminated (Eraut 1985, p. 129).

It is now widely acknowledged that a range of professional innovations and 
organisational knowledge emerge from professional practices and problem-focussed 
design activity rather than developmental work driven by basic research. Knowledge 
creation, innovation and transformation capacities have been seen as important 
qualities of successful practitioners and organisations (Argyris and Schön 1996; 
Engeström 2008; Nonaka 2004).

Some professions, such as architecture, engineering or computer programming, 
claim that such knowledge-building work is a part of everyday practice (Ewenstein 
and Whyte 2009). Other professions try to create similar practical knowledge, by 
trying to render current practices into codified forms that have the status of “knowl-
edge” (Falconer and Littlejohn 2009; Goodyear and Steeples 1998; Szymanski and 
Whalen 2011). The nature and form of knowledge that emerges from practice-based 
innovation is different from the normative accounts of scientific knowledge; and the 
process through which such practical knowledge is created is distinct from the 
orderly systematic knowledge creation processes that underpin normative models of 
inquiry for producing scientific theories.

It is often assumed that practical innovation and knowledge-creation largely rest 
either on chance or on substantial amounts of experience. The ability to help trans-
form an organisation’s ways of working therefore depends on skills which are hard 
to acquire and knowledge that cannot be expected of a new recruit to the profession. 
Nonaka and Takeuchi (1995) and Nonaka and Toyama (2007) suggest that innova-
tion depends on the conversion of knowledge from tacit to explicit. Such knowledge 
gets created through continuous social interaction, and is articulated, codified and 
made available for use in other settings.

Bereiter, Argyris, Schön, Engestrom and others suggest that knowledge creation 
might be a more mundane activity, not very different in kind from individual, group 
and organisational learning (Argyris and Schön 1996; Bereiter 2002; Engeström 
and Sannino 2012; Miettinen and Virkkunen 2005). On this view, knowledge 
 creation can guide learning and be learnt (e.g. Bereiter 2002; Paavola et al. 2004).

While the theoretical starting points for these various authors differ significantly 
(see e.g. Engeström and Sannino 2010), they nevertheless share a common position 
with respect to the idea that knowledge is not only the property of an individual 
mind, but is also embedded in mediating or conceptual artefacts (such as plans, 
theories, ideas and models).
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Learning could be understood as a collaborative effort directed toward developing some 
mediated artefacts, broadly defined as including knowledge, ideas, practices, and material 
and conceptual artefacts. The interaction among different forms of knowledge or between 
knowledge and other activities is emphasised as a requirement for this kind of innovative-
ness in learning and knowledge creation (Paavola et al. 2004, pp. 569–570).

Some kinds of knowledge-building products have a “tool like” character. They 
are not only a solution to a specific problem, and not only a product of knowledge 
use. They both use knowledge and extend it. Such tools might be created for a per-
son’s own future use; they might also be shared, tweaked and integrated into new 
assemblages, reused and improved. A classic example of this kind of professional 
knowledge and knowing can be seen in software engineering, particularly in open 
source communities, where people build on each other’s program code (Nerland 
and Jensen 2010). It is also observable in less mundane cases, where professionals 
come together to solve distinct shared problems encountered in their work to create 
new procedures, standards or other elements of infrastructure that make shared 
work possible (Engeström 2008; Miettinen and Virkkunen 2005; Virkkunen and 
Ristimäki 2012; Star and Griesemer 1989; Star 1989).

We now turn to outline a fifth perspective – one which we have not so far seen 
documented in the main body of literature on professional learning, though it has 
some roots in anthropological research into the nature of skill, perception and 
practice.

4.7  From Rational Thought and Embodied Material  
Skill to Grounded Professional Knowledge

In a recent paper, Jean Lave (2012) draws on Tim Ingold’s (2000) distinction 
between “technology, language and intelligence” and “craftsmanship, song and 
imagination.” Lave is talking about practice in general, but we think the distinction 
can be particularly powerful in thinking about the nature of professional expertise, 
as a counterweight to the mainstreams of cognitive science research on expert 
knowledge.

neo-Darwinian biology, cognitive science and psycholinguistics have conspired to pro-
duce an extremely powerful approach to understanding the relations, in human evolution, 
between technology, language and intelligence. … Suppose, to pursue my alternative 
claim, that we set ourselves the task of examining the relation, in human evolution, not 
between technology, language and intelligence, but between craftsmanship, song and 
imagination. The resulting account, I suspect, would be very different (Ingold 2000,  
pp. 406–407).

Ingold’s writings on craftsmanship are strong on the notion of embodied skill, 
vividly tracing the perception-action loops that enable the skilled person to work 
with subtle variations in materials and adjust to subtle changes in the world, more 
generally. Many of Ingold’s examples come from his anthropological research and 
describe what might seem esoteric skills traditional within remote communities. 
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But he also speaks of craftsmanship in ways that illuminate discursive work in 
professional settings. For example,

We ‘feel’ each other’s presence in verbal discourse as the craftsman feels, with his tools, the 
material on which he works; and as with the craftsman’s handling of tools, so is our han-
dling of words sensitive to the nuances of our relationships with the felt environment 
(Ingold 2000, p. 411).

Of the four accounts of professional knowledge and knowing sketched above, 
two emphasise “thinking” or “reasoning” like a lawyer (doctor, engineer, etc.) 
(views 1 and 4) and two emphasise “acting like” a lawyer (doctor, engineer, etc.) 
(views 2 and 3). In short, the literature tends to the view that expertise is either 
strongly associated with thinking, reasoning and the mind or deeply embedded in 
skills, dispositions and the material context. It is as if there is a Cartesian divide 
between knowledge and skill, mind and context. Then again, there is a contrast 
between views which privilege rational thought and fine-tuned, embrained skills (on 
the one hand) and views which imply that social and material context and practices 
matter more than minds and brains (on the other hand).

In contrast, we want to take seriously the mind and practice, and also the body 
(in which the brain and mind are embodied) and contexts (in which practices are 
embedded). Mind, body, perception, action and matter all matter. From this perspec-
tive, knowledge and knowing involve fine-tuned coordination: “thinking like”, “act-
ing like”, “seeing like” and “touching like” a professional.

Though Goodwin’s (1994) writing focuses on professional discourse, his notion 
of “professional vision” can help us advance a more general argument.

Discursive practices are used by members of a profession to shape events in the domains 
subject to their professional scrutiny. The shaping process creates the objects of knowledge 
that become the insignia of a profession’s craft: the theories, artifacts, and bodies of expertise 
that distinguish it from other professions. Analysis of the methods used by members of a 
community to build and contest the events that structure their lifeworld contributes to the 
development of a practice-based theory of knowledge and action (Goodwin 1994, p. 606, 
our emphasis).

Goodwin focuses on three distinctive professional practices:

(1) coding, which transforms phenomena observed in a specific setting into the objects of 
knowledge that animate the discourse of a profession; (2) highlighting, which makes spe-
cific phenomena in a complex perceptual field salient by marking them in some fashion; 
and (3) producing and articulating material representation. By applying such practices to 
phenomena in the domain of scrutiny, participants build and contest professional vision, 
which consists of socially organized ways of seeing and understanding events that are 
answerable to the distinctive interests of a particular social group (Goodwin 1994, p. 606, 
original emphasis).

Goodwin offers a clear statement that human knowing and action are not limited 
to language, but are “constructed by assembling diverse materials” including lan-
guage, prosody, visible embodied displays, tools, and material environments. In 
short, the focus of expert knowing shifts from cognitive operations – what is in 
ones’ mind – to fluent use of semiotic and material tools, body and environment 
(Goodwin in press).[AU3]
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For example, Hindmarsh and Pilnick (2007) have studied the skilful interweaving 
of professional action among anaesthesia teams during operations. Their descrip-
tions capture our point about professional knowing as entailing the coordination of 
seeing, feeling and action.

The tight coordination of action among the anaesthetic team of anaesthetist and ODA 
 [operating department assistant] rests on an intimate understanding of the possible trajecto-
ries of delicate shifts in bodily conduct by both anaesthetist and ODA – treated as indicating 
the need for assistance and the availability of help. Moreover, the resources for the two 
 colleagues to assist are not simply verbal, or even a combination of the verbal and the 
visual, but rather bring together verbal, visual and tactile resources. The import of tactile 
knowing in the production, and moreover the interactional organization, of work practice is 
often overlooked and yet this fragment highlights the critical resource that touch, in the 
form of finger pressure on a colleague’s hand, provides for the anaesthetist in organizing 
and coordinating the conduct of her colleague (Hindmarsh and Pilnick 2007, p. 1408).

This knowing is not to be mistaken for a shapeless, moment-to-moment impro-
visation by the anaesthesia team. Rather, it is an intelligent fine-tuned coordination 
of manual and perceptual skills with deep understanding of what is happening now 
and what comes next.

Knowing the scene rests on understanding the character and sequence of action in the 
anaesthetic room and recognizing a ‘trajectory of action’ that he can contribute to. … In 
addition, as he does not explicitly request the instrument, the anaesthetist can be seen to 
expect or rely on the ODA knowing what comes next and that he will pass the instrument at 
just the appropriate moment. However, the timing of the instrument being passed is not all 
that is relevant here. Indeed the way in which the ODA presents and positions the different 
instruments to the anaesthetist displays understanding of the other’s prospective embodied 
conduct as well; that is to say, through the manner of the passing of the instrument the ODA 
displays a sensitivity to what it takes to use a laryngoscope and later to insert a tracheal tube 
(Hindmarsh and Pilnick 2007, p. 1404).

This richer, more extensive view of knowledge and knowing (as revealed in percep-
tion and action) is nicely captured by both Ingold (2011) and Del Mar (2010).

it is in the very ‘tuning’ of movement in response to the ever changing conditions of an 
unfolding task that the skill of any bodily technique ultimately resides (Ingold 2011, p. 46).

Each of our senses – and also the numerous different complexes of them (e.g., hearing- 
touch) – are skills that can be (perhaps infinitely) improved. Each does already, and can ever 
more (if it is trained), contribute to our understanding; indeed, understanding consists, at 
least to a large extent, in the intelligence of the senses (Del Mar 2010, p. 1, our emphasis).

Thinking about pedagogical implications of this fifth view, Del Mar (2010, 2011) 
provides the best example we know of an interpretation of professional education 
(in the law) that reflects Ingold’s “craftsmanship, song and imagination”.

students must be given the opportunity to experience the making of such judgements, i.e., of 
having such experiences as ‘Ah, I see that’, or ‘Ah, I see that as.’ They also need to come to 
understand the dynamics of legal knowledge, i.e., that the rules themselves to do not delimit 
or determine anything. What is vital is the activity of seeing, and thus also respecting the 
potentiality of any rule or any image. It is not students that are ‘stupid’ if they cannot make 
the judgement that we want them to make: it is we, the teachers, who are failing to provide 
them with the right conditions for making judgements for themselves (Del Mar 2010, p. 15).
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We return to some practical implications for professional education shortly. 
Just before doings so, we need to make one final pass over the question we asked at 
the beginning: what is knowledge?

4.8  What Is Knowledge, Revisited: Dynamic Knowledge, 
Grounded Concepts and Embodied Epistemic 
Environments

Much of the intellectual space mapped by people who study professional knowl-
edge involves theoretical accounts in which the mind has a non-trivial role. 
Accounts of what the mind is, how it contributes to intelligent performance, how 
it learns and can be taught, and how it becomes capable of innovation are there-
fore very salient. Various conceptualisations of professional knowledge have 
aimed to propose how professionals think in action and in context, but not all of 
them – indeed rather few – have provided explicit accounts of how actually the 
mind works, changes and relates to skill, movement, and social and material con-
text. Some scholars write about expertise from a strong psychological perspective 
can be accused of adopting rather rationalist views of mind (Chi et al. 1988; Clark 
2008; Ohlsson 2011). As a rule they draw a clear division between “higher order” 
conscious thought (cognition, metacognition) involving abstract, systematically 
organised knowledge constructs (concepts, theories, schemas, etc.), and “lower 
order” cognitive operations (senses, perception, actions, emotions, etc.) which 
provide an interface with the external world. On this view, the “higher order” 
capabilities do the real intellectual work, the rest are mere inputs for rational 
expert thinking.

Some scholars who have tried to give a more central role to environment, and the 
human senses, in professional work have turned away from mentalist models of 
cognition, but in so doing have also turned away from serious consideration of a 
psychological basis for human knowing in general. As a rule, they have dismissed 
the central role of concepts, theories and other systematically organised knowledge 
constructs as a basis for expertise, but have said relatively little about what kinds of 
alternative mental elements and processes may underpin experts’ thinking and 
performance.

In our view, it is time to find a rapprochement – one that gives due weight to 
mind and context and which acknowledges the dynamic nature of human intel-
lect and its dependence on grounding in experiences and environments (Barsalou 
et al. 2007; Barsalou 2008; Hutchins 2010; Smith 2005; Smith and Sheya 2010; 
Smith and Thelen 2003). In the space remaining, we can only offer a sketch of 
three core facets of this perspective: (a) how knowledge emerges; (b) the nature 
of conceptual knowledge; (c) how the environment supports knowing. The inter-
ested reader will find a more extensive treatment in Goodyear and Markauskaite 
(forthcoming).
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4.8.1  How Knowledge Emerges: Intelligent Action  
as Coordinated Cognition and Non-cognition

Traditional modal theories of cognition commonly focus on stability and rational 
logical behaviour, but intelligent professional action requires not a stable repeti-
tion of behaviour, but coherence and flexibility in responding to a changing 
world. Smith (2005) notes that a traditional way to explain stability in behaviour 
across situations or over the time was to look for stability in the mind and 
 especially for one central unit that could coordinate all actions. Typical resources 
for such stability are things like “concepts” and other relatively firm mental 
 representations – theories, mental models, beliefs, frameworks, etc. – that guide 
behaviour, but exist independently of perception and action. In contrast, 
Smith argues that much of the apparent stability in human behaviour emerges 
from the variability and coupling of individual elements distributed across the 
mind, the body and the world. Smith illustrates this with an example of a cat’s 
locomotion:

cats walk backward, forward, on grass, on hills, on rubble. They side step objects; they walk 
when one limb is in a cast. The alternating limb pattern is apparent in all these cases but the 
variability to make this same pattern is remarkable (Smith 2005, p. 280).

An apparently stable pattern of alternating limbs when the animal moves through 
terrain cannot be explained by the existence of a stable central “pattern generator” 
that is capable of producing similar, alternating movements of four limbs. Variability 
in the movements is essential and extraordinary – as each move requires very differ-
ent muscle firing to keep the general pattern of limb alternation stable when the cat 
moves across real terrains.

Smith claims that such apparently stable behaviour can best be understood as a 
dynamic system – there is no one central control mechanism that has a causal prior-
ity (be it a stable concept, theory or plan). An apparently coherent pattern emerges 
from the interaction and self-organisation of many elements of the system – from 
the coordinated relationships among diverse components distributed across mind, 
body and world.

The intelligence that makes alternating leg movements is not strictly in the brain, not in the 
body, nor the world but in interaction of a particularly structured body in a particularly 
structured world (Smith 2005, p. 286).

Empirical research is providing more evidence to support this view, demonstrat-
ing that creativity, anticipation and intuition are not just a result of independent 
processes created by a mind; they emerge from the interactions among many other 
basic systems in the brain, such as perception, goal management, action, motiva-
tion, emotions, and learning (Barsalou 1999).

Humans probably learn important things more often through social interaction than they do 
from isolated individual interactions with inanimate stimuli. Furthermore, these socially 
acquired skills are intrinsic to coordinated activity in division-of-labour settings, and also in 
competitive activity in conflict situations (Barsalou et al. 2007, p. 82).
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This view shifts the focus of what is central in knowledgeable performance from 
stable constructs that can (ostensibly) control knowledgeable actions (stable con-
cepts, theories, mental models, etc.) to rich relationships and interactions between 
elements of a system that spans mind, body and world.

4.8.2  Grounded Concepts: Situated Knowing  
and Non-situated Knowledge

What then is the role of concepts, theories and other similar well organised 
 knowledge constructs that have commonly played a role in defining professional 
knowledge bases and in organising programs of professional education? A grounded 
cognition view suggests that mental representations (i.e., conceptual knowledge) do 
have a central role in human cognition (Barsalou 1999, 2009). However, this 
 conceptual system is unlikely to be composed of abstract self-contained elements 
operating in a closed system independently from the external world and experi-
ences. Cognition is embedded in actions and the physical world and this world is the 
main source of resources from which humans construct and organise their concep-
tual systems. Along these lines, Barsalou (2009) proposes an alternative view of the 
human conceptual system and argues that human conceptual knowledge is inher-
ently situated and grounded in experiences. He shows how human conceptual 
knowledge remains tightly linked with background situations, experiences and 
actions.

viewing a picture of a manipulable object (e.g., hammer) for a few seconds and naming it 
does not simply activate visual and linguistic areas, it also activates the grasping circuit in 
the brain, indicating that the brain is preparing for situated action with the object (Barsalou 
2009, p. 250, in which he draws on Chao and Martin 2000).

According to this view, conceptual categories are stored with at least four types 
of situated information: (a) selected properties of the conceptual category relevant 
to the situation; (b) information about the background settings; (c) possible actions 
that could be taken; (d) perceptions of internal states that one might have experi-
enced during previous encounters with the conceptual phenomena, such as affects, 
motivations, cognitive states and operations. Such a conceptual system is not 
abstract and detached from the situated experiences, rather it is grounded in per-
ception and “constructs situated conceptualizations dynamically, tailoring them to 
the current needs of situated action” (Barsalou 2009, p. 251). These “conceptual 
packages” prepare humans for situated action and guide goal-directed activity. 
Multiple modalities of the phenomena experienced in the world via vision, touch, 
smell, audition, emotion, etc. are an integral part of knowledge representations 
and  processes through which knowing becomes possible. Such conceptual under-
standing is not organised around abstract categories, but around the interface 
between perception and action – understanding the concept is “being there 
conceptually”.
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4.8.3  How Environments Support Knowing: Embodied 
Epistemic Environments and Professional 
Knowledge Work

This grounded view of conceptual knowledge gives us an insight into why profes-
sionals find it so hard to bridge between the conceptual knowledge learnt in univer-
sity settings and the practical problems encountered in workplaces. It is unlikely 
that gaps between “knowledge to understand” and “knowledge to do” create these 
difficulties. Rather, disconnections between the contexts and situations in which the 
“theoretical concepts” are learnt and the “practical concepts” are encountered cause 
the “conceptual divisions”. Students do not “see” learnt concepts as professionals 
do, because educators and employers rarely succeed in creating conditions that 
allow students to ground concepts in situations that fuse theoretical and practical 
professional experiences.

What kind of environments may be productive for learning grounded concep-
tual knowledge and taking knowledgeable action informed by theoretical under-
standing? Clark (2011) and many others (e.g. see Hutchins 1995, 2010; Nersessian 
2012) point to the mutual role of environment, language and embodied interaction, 
not only for situating, but also for enhancing intelligent mind-body-world 
connections.

the linguistic tools enable us to deliberatively and systematically sculpt and modify our own 
processes of selective attention” (Clark 2011, p. 48); “the intelligent use of space and the 
intelligent use of language form a mutually reinforcing pair, pursuing a common cognitive 
agenda (Clark 2011, p. 65).

The environments of human thinking are not “natural” environments. They are artificial 
through and through. Humans create their cognitive powers by creating the environments in 
which they exercise those powers (Hutchins 1995, p. 169).

Ingold (2000) prompts us to make one further step beyond the initial contact 
between “learning to understand” and “learning to do,” and look into how this 
 relationship may evolve with practice:

The novice becomes skilled not through the acquisition of rules and representations, but 
at the point where he or she is able to dispense with them. They are like the map of an 
unfamiliar territory, which can be discarded once you have learned to attend to the features 
of the landscape, and can place yourself in relation to them. The map can be a help in 
beginning to know the country, but the aim is to learn the country not the map (Ingold 2000, 
p. 415).

However, if we step beyond the territory of established professional practices 
into the territories that are occupied by pioneering “knowledge workers” then we 
have quite a different learning challenge. The features of the landscape should be 
discovered, and the map should be created, simultaneously. Andy Clark’s (2011) 
reminder about the central role of language (and symbolic artefacts) in experts’ 
simultaneous self-engineering of the mind and environment gives us an opportunity 
to make this further move in the argument:
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Coming to grips with our own special cognitive nature demands that we take seriously the 
material reality of language: its existence as an additional, actively created, and effortfully 
maintained structure in our internal and external environment. From sounds in the air to inscrip-
tions on the printed page, the material structures of language both reflect, and then systemati-
cally transform, our thinking and reasoning about the world. … Linguistic forms and structures 
are first encountered as simply objects (additional structure) in our world. But they then form a 
potent overlay that effectively, and iteratively, reconfigures the space for biological reason and 
self-control. The cumulative complexity here is genuinely quite staggering. We do not just self-
engineer better worlds to think in. We self-engineer  ourselves to think and perform better in the 
worlds we find ourselves in. We self-engineer worlds in which to build better worlds to think 
in. We build better tools to think with and to use these very tools to discover still better tools to 
think with. We tune the way we use these tools by building educational practices to train our-
selves to use our best cognitive tools better (Clark 2011, p. 59).

This richly recursive conception of “self-engineering” provides both resources 
and challenges for those involved in rethinking professional education.

4.9  Concluding Comments: Some Practical Implications

As we said at the start of the chapter, preparation for the professions is bedevilled 
by confusions about the nature of capability in the workplace, and about how an 
appropriate blend of academic and workplace experiences can be crafted so as to 
overcome some of the problems recognised by employers, academic teachers and 
students alike. Employers typically push for longer periods of practical experience 
(though not at their own expense). Academic teachers want to make sure that 
 students are trained for the uncertainties of future practice, arguing that workplace 
readiness is not enough. Students juggle what seem to them to be conflicting 
priorities – emanating from a clash of cultures between academia and the work-
place. A deeper analysis of the capacities that distinguish effective, innovative 
professional workers from novices or the hidebound can provide part of the solution. 
We end by mentioning a few implications of the analysis provided above.

One of the key implications of the grounded account of knowledge and knowing 
is that perception and action are inseparable from, and equally important as, pro-
cesses in the mind. So professional education cannot be solely concerned with pro-
cesses in the mind nor solely with actions in the world. It must embrace the 
coordination of what the mind does with perception and action. If we believe in the 
usefulness of propositional knowledge in knowledgeable action then the educa-
tional challenge becomes how to link the “grammar” that underpins these theoreti-
cal constructs with the multi-modal experiential constructs on which human 
cognition naturally operates. In short, the focus of attention has to shift from knowl-
edge (concepts, theories) and skill (perception, action) to the constructs, processes 
and environments for coordinating mind-body-world experiences – constructs for 
knowing, for conceptually perceiving, for intelligently sensing.

If we take multiple modalities seriously, then there is no sense in trying to decide 
which of the five accounts is right, or best. All are needed for a comprehensive 
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account of professional knowledge. If one takes a grounded view, and the notion 
that much conceptual knowledge is organised around the interface between body- 
world, perception-action, and coordination, then it is extraordinary that neither 
higher education nor employers do much to enable the learning of actionable (con-
ceptual) knowledge, i.e., making concepts grounded; “educating” “conceptual per-
ception” in action, in the material environment, in the cultural environment, etc. 
Constructing productive learning-epistemic environments is key. And – if we are 
serious about seeing professionals as innovating knowledge workers – developing 
graduates’ capacities to construct congenial environments for their own epistemic 
work is also vitally important.
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