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Abstract

The nature of professional expertise has been widely debated in the literature. However

it

has been examined primarily from a dichotomy

of perspectives

-

either from an

experiential or a cognitive focus, without the attempt to integrate these, and other aspects
of expertise, into an integrated and coherent model.

This research is structured in two sections. The first part incorporates a philosophical
discussion, which advances an integrated model of professional expertise. The second
part uses a case study focused on the field of medical imaging to illustrate and refine the

model. Ten professionals identified as experts in the various sub-specialties within
medical imaging were guided through a sustained period of interviews and logging
critical incidents in order to elicit in-depth data in relation to

the

of

process of expertise.

Findings showed that while expertise is situated in the context of practice, it incorporates
several dimensions working together in an integrated, seamless fashion through the
medium of the individual practitioner. The proposed model integrates five main aspects,

namely: knowledge base; cognitive

processes; internal integrative processes;

interpersonal relationships; and professional practice. That is,

it is a synthesis of a

particular knowledge base, the cognitive processes, personality and internal processes
the practitioner.

It

of

manifests through, and builds on, interpersonal relationships with

clients and other professionals, and is expressed through the actual doing of professional

practice. It is through the reflexive examination of practice and management of change
that professionals may transform these five integrated aspects into the qualitative state

of

expertise. One of the implications of these findings for higher education are that
institutions providing professional education need to value all the dimensions of expertise
and their effective integration in order to promote the learning required to advance
professionals towards this level of practice.
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PART ONE
To;wards d'in Integrated Model
of Profession al Expertise

CHAPTERONE
Introduction

Overview
An examination of the literature has not revealed any published studies of expertise
which integrate both experiential and cognitive dimensions of expert professional
practice into a coherent model. The literature written within the health professions
strongly reflects an experiential focus on expertise, with little regard to analytical or

deliberative dimensions. Neither do the models emerging adequately reflect the
processes involved

in making complex clinical judgements and decision-making in

problematic or changing environments. The theories of expertise relating specifically to
the health professions make assumptions emphasising tacit or

implicit knowledge (which

most writers call intuitive), at the expense of an explicit dimension. Conversely, studies

of expertise conducted outside the health arena (for example, aeronautics and battle
commanders) focus primarily on cognitive processes and decision-making, largety to the

exclusion of the role of experience and interpersonal dimensions of practice. Given the
importance of clinical experience in the health professions, this omission renders the
cognitive models incomplete for application to these areas.

Over the last decade, considerable attention has been paid to the notion of 'competenceo.

Through the critiques of the earlier reductionist and behavioural notions of competence

(for example, by writers such as Gonczi, 1993; Barnett, 1994; the New Zealand Vice
Chancellors' Committee,1994) there appears to be a reasonable level of understanding
and acceptance evidenced in the literature that competence is not only skills based, but

rather is an integrated function incorporating knowledge, attitudes, skills, context and

professional judgement. Turner-Bisset (1999)

for example, writing in relation to
teaching, identifies the problems inherent in the earlier trend of the competence
movement towards an instrumentalist, or reductive approach which saw practice as a

collection of

skills.

She argues instead that

it

needs to be seen as an active process

stressing the inter-related and dynamic nature of knowledge, skills and

context. Gonczi's

(1993) approach is to examine the complex combinations of attributes which are used to

understand the particular situation professionals

find themselves

in.

He views

competence as being relational, and incorporating intelligent performance and
professional judgement. However, this integrated approach has not been transfened into
the extended function of expertise. The implication derived from what has (and has not)
been written

in the literature, is that the individual who attains a level of practising

competence in an integrated manner at an earlier stage of professional experience, then
becomes a split functional concept (mind and body) on becoming an

expert. This is

clearly an artificial division derived from an inadequacy within the explication of
expertise in the literature, rather than any reflection on actual expert practice.

I

surmise

that the more integrated undenknding of the notion of competence is largely due to the

educational focus which has been applied to it, given its requirement as an outcome

of

educational programmes provided for the professions. The same educational slant has

not been applied to 'expertiseo, as a concept lying beyond the realms of initial
professional qualifications, located instead in the practicing environment. However, the
increasing requirement for lifelong education in the form of continuing professional
education may bring the notion of expertise within an increasingly educational focus.

The Concise Oxford Dictionary (Fowler & Fowler, 1974, p.azQ gives two definitions
an expert:

adjective: Trained by practice, skilful

noun:

Person having special skill or knowledge

Thus, expertise is defined as:

Expert opinion or skill or knowledge (ibid.)

of

These definitions incorporate both knowledge (cognitive) and practice (experiential)

dimensions. Likewise the New Collins Thesaurus (Mcleod, 1984) lists nouns and
adjectives encompassing mastery, experience, specialism, knowledge and skills. In
contrast, a novice is defined as:

A person who is new to, or inexperienced in a certain task or situation, and who
performs at an established level (Collins English Dictionary, cited
1998,

in

Wade,

p.l).

It is noticeable that knowledge is not included in this definition, whether by simple
omission, or as the implication that novices do not have an established knowledge base.

In general, in the literature both the terms 'expert' and 'novice'

seem

to be used in

a

'taken for grantedo manner, being perceived more in respect to a continuum of practice
than as concepts able to be defined in themselves.

While literature on expertise is profuse, authors write about characteristics of expertise
rather than attempting to define what it actually is. As stated by English (1993, p.387), in
respect to Benner's (198a) experiential model: "Aspects of expertise are described, but

expertise is not clearly defined." This holds true for the other experiential literature

studied. In the area of cognitive psychology, Hoffman (1998) maintains that
psychological research on expertise and expert system development has tended to define
expertise rather loosely. He maintains that the challenge to cognitive psychology is to
generate an operational definition, one that focuses on experts' knowledge structures and

reasoning processes. In a cognitive study by Lewicki, Cryzewska and
authors write about expertise also needing experience, and state

that:

Hill (1997),

the

'oln many areas

of

expertise, acquisition of declarative, articulable knowledge is not sufficient to become a

truly proficient expert" (p.16l). Speelman (1998, p.135), also writing from within
cognitive psychology, makes an attempt at defurition, stating that:

A common definition of an expert is someone who knows all the answers in his
or her field of specialization. This definition has been extended somewhat in
modem cognitive psycholory as experts and their special skills have come under

close examination. Although a precise and universal definition
constitutes expertise is not available (Salthouse,

of what

l99l; Sloboda l99l), it would

seem that most psychologists agree that the performance

of experts is usually

superior to that of novices, where superior can mean faster, more accurate, more

efficient, with less resources, and various combinations of these. Psychologists
also agree that this superior performance often results from the different methods

by which experts process,

represento and approach tasks

in their domain

compared to novices. Thus experts perform better because they possess superior

skills.

While this definition slides into characteristics of expertise, it does highlight knowledge,
performance and process. As noted by Johnson and Reeder (1997), theoretical and

empirical progress on complicated problems does not depend on starting with firm

definitions. Therefore, rather than looking for these, the characteristics and processes
involved in expertise can be used to further explicate its nature, and potentially lead to a
working definition within this study.

Further, this study

will

emphasise an approach that integrates the various aspects

of

expertise as highlighted above. As experts do not use their abilities as isolated functions

in practice, an understanding of expertise will be advanced which represents an expert
professional as a whole person.

It will

include illustrations of the participants'

knowledge and attitudes, how they think, act and relate to others, and how these work
together through professional practice. While these elements are revealed within the
literature, they have not been drawn together into a complete conceptual framework.

The Aims and Structure of the Studv

This research examines the interface between theory and practice, and implicit and
explicit leaming as important conceptual continuums in the development of professional

expertise. The first part of the study incorporates a philosophical discussion which
advances the argument that the theoretical knowledge base and cognitive development

(process) of professionals cannot be separated from practice, and that current models

of
4

expertise inadequately integrate these dimensions. The second part

of the

study

illustrates and refines the design of an integrated model using the context of medical

imaging as the specific case study to support the investigation (refer to following
section).

The aims of this study therefore are to:

o
o

evaluate the contrasting models of professional expertise;

demonstrate that the theoretical knowledge base and cognitive development

of

professionals cannot be separated from practice, and that current models of expertise
inadequately integrate these dimensions;

o

advance an integrated model of expert professional practice, which

will

be refined

through empirical research in the field of medical imaging.

The research questions guiding the study are:

o
o

What are the key dimensions of the contrasting models of professional expertise?

How can these dimensions be incorporated into one, integrated, theoretical model

of

professional expertise?

o

How do data from an empirical study of medical imaging expertise relate to this
theoretical model?

o

Can the theoretical model be refined and defended as an adequate representation

of

expertise in medical imaging?

The research uses a case study research method within an interpretive paradigm (see
Chapter

Five). The literature which has significant

relevance to this study has been

drawn from the fields of,

.

cognitive psychological theory, including studies of implicit and explicit learning,
memory, naturalistic and clinical decision-making, and expert systems;

o

experiential theories contributed from a variety

of sources such as nursing,

aeronautics and outdoor education;

o

educational theory, including theory on reflection and transformation, workplace
learning and studies on expertise in teaching;

.

continuingprofessionaleducation.

Following this introduction to the study, Chapters Two to Four incorporate literature and
personal analysis which advance the formulation of the model included at the end

of

Chapter Four. As maintained by Crosby (2000), the integration of concepts into models
is one way reseilchers help increase our understanding of the world, or more specifically

in this study, our understanding of expert practice

as an integrated and

highly developed

function. Crosby (ibid., p.l l) states that:

Models are frequently described as lenses which help us to see some of the facets
which may be hidden from our view. Models also serve as road maps which help
us understand the tenain around

us.

These models are representations

concept, idea, or process that allows us
intricacies and subtle qualities.

of

some

to more easily grasp some of

its

A model is developed to aid in understanding,

and as we understand more, the models should adapt

or change to reflect that

understanding.

It is a
illustrated through research in the field of

The model developed in this study is not designed to be static or rule-bound.
model which reflects aspects

of expertise

medical imaging, the elements of which are dynamic, interactive and therefore cannot be
viewed in isolation from each other.

The fifth chapter discusses the research process. It includes an explanation and
justification of the research method and methods of data collection and analysis used,
along with information on participants and the ethical procedures followed. Chapters Six

to Ten use an analysis of the research data to illustate and elaborate the five major
elements of the model. Chapter Eleven includes an integration of these five aspects
leading to the presentation of the full model, and conclusions to the study.
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_1

The Context for the Case Study
The Medical Imagtng Profession and Change

The field of medical imaging is one of the most rapidly expanding health professions.
Rapid advances in the scientific and technological basis for diagnostic imaging in the last

decade have been paralleled

by structural changes to the traditional methods of

organisation and delivery of medical imaging services, with consequent development and

expansion in both the role and the knowledge and skills base

of medical imaging

professionals. In addition, they have needed to incorporate changes in attitudes to health
care

- that is, the need for health professionals

to develop increased awareness and

sensitivity to a wide variety of ethical, professional and moral issues (Yielder

& Yielder,

1994).

The field, which was taditionally called 'radiography', ffid consisted of using x-rays to
produce radiographs ofpatients for a radiologist to form a diagnosis, now incorporates:

o

conventional imaging procedures using x-rays (including mammography,
angiography and digital vascular imaging)

.
o
I
r
o

computed tomography
ultrasound
magnetic resonance imaging
nuclear medicine

interventional radiologyprocedures.

Even within conventional x-ray imaging, tecbnology has advanced to the point
becoming 'filmless'

-

of

that is, x-rays are no longer developed onto photographic film but

may be digitally produced and transmitted via computerised systems. This enables image

manipulation in terms of enhancement, subtraction of overlying structures and so on, and

therefore involves knowledge and skills in the area

of information technology not

previously needed. The other specialty areas require this knowledge, as well as imaging

principles which are completely different in terms of principles of physics, equipment,
data acquisition and image interpretation. Due to parallel changes in the radiologists'

role, medical imaging professionals are increasingly taking on aspects of independent
practice, such as conducting many of the conventional procedures previously undertaken

by radiologists and reporting on acute trauma, mammography and ultrasound
examinations.

Medical imaging professionals therefore need to be responsive to change, and to a wide

variety

of

ethical, professional, technological and management issues in a dynamic

environment.

Expertise in Medical Imaging

Historically, education in medical imaging reflected a form of technocratic rationality

(Eraut 1994; Ecclestone, 1996), which placed an emphasis on the scientific

and rational

body of knowledge associated with the technologies used for diagnostic imaging. There

was a focus on teaching students the cognitive and psychomotor skills they would
require, within a narrow framework. Until relatively recently, education focused on this

level, even while the profession was expanding into the newer imaging modalities.
However, given that practitioners work closely with patients in the changing environment
described, there is now the recognition, through the development of undergraduate degree
and continuing professional education programmes, that such a complex field requires a

broader and more integrated knowledge base, which focuses on process rather than
specific content (which is subject to change).

While undergraduate education is developing quite rapidly along these lines, little
emphasis to date has been placed on the ongoing needs of practising professionals. As

McKay (1995, p.25) states:
Exploration of what is meant by clinical competence, or what would be
considered attributes
description,

of an "expert

professional",

to use Sch6n's

(1987)

will help to define appropriate educational initiatives within

the

profession.

Therefore, the field of medical imaging has been chosen as a case study to explicate the
notion of expertise, for the following reasons:

No attempt has been made internationally to conduct research in the area of
professional expertise in medical imaging.

o

The complexity inherent in expert practice in this field hasn't been adequately
accounted for in the polarised emphases of studies of expertise carried out on other
professional groups. That

is:

the requirements for practitioners to function with a

strong scientific and technological knowledge base; the necessity for excellent
technical and motor skills; the ability to make clinical judgements and act effectively

within complex, changing and critical situations

-

to be able to 'think on their feet',

and analytically integrate theory and practice; the necessity for an empathetic, patient
oriented, principled focus; and the oart' required to produce high quality images in

difificult situations involving people who are ill.

It is evident that the practice of medical imaging requires a level of analysis of
technological, clinical and decision-making factors not adequately represented within
experiential models. At the same time, the emphasis on caring skills differs from the
long term, personalised relationships established with patients and families as explicated

within nursing studies of expertise. Conversely, these areas of practice and the 'art' of
practice are not adequately considered by cognitive theories ofexpertise. (Please note
that the term 'patients' will be used in respect to medical imaging, however 'clients'

will

be used in respect to references made to professions more generally, as appropriate to
those located outside the medical professions).

A table of perceived medical imaging 'expert qualities' elicited during a previous
research study (Yielder, 1997) has been appended and clearly delineates the wide-ranging

characteristics of expertise seen to relate specifically to medical imaging by both new
graduates and senior professionals (refer to Appendix One).

Justification for the Study
Study in this area is important, not only because of omissions in the literatwe, but also for
the following reasons:

The cognitive/experiential, mind/body polarity is also reflected in the supposed
division between theory and practice. Within the field of education much attention
has been applied to the essential relations between theory and

as Schdn (cited

practice. Writers such

in Ethell & McMeniman, 2000) reject their separation by arguing for

ongoing refl ective and collaborative discourse through knowing-in-action. However,

professions commonly refer

to a divide when they criticise

programmes of

professional education (for example Williams, 1998; Balla and Coles, cited in

McKay, 1995), maintaining that education institutions emphasise theory and do not
give adequate guidance to enable integration of theory within practice. Williams
(1998) cites the earlier writing of Argyris and Schdn where they contend that
individuals work with 'espoused' theories, which are used to justifu behaviour, and

implicit'theories-in-use' which govern actual behaviour. Many people tend to keep
these two types

of theory separate because they are difficult to integrate. Ethell and

McMeniman (2000) maintain that one way to reconcile the dilemma is to examine
and make

explicit the practice of experts.

In studies contrasting experts with novices, a consistent finding is that there is

a

distinct qualitative difference in the way they function (ibid.), with the implication
being that this qualitative shift is an important feature in the acquisition of expertise.

While a previous study (Yielder, 1997) concentrated on continuing professional
education (CPE) needs for the field of medical imaging, the nature of expertise needs

to be clarified before the process which makes possible the progression from novice
to expert can be fully explored. That is, if the nature of expert practice is explicated,

this can be used for the development of less expert professionals.

If

an explicit

understanding of what constitutes expert practice is able to be passed on, this provides

what Glaser (cited in Wade, 1998) terms temporary 'scaffolding' from which novices
can leam to become more expert. Wade

(ibid.) maintains that this allows novices the

opportunity to develop potential knowledge and skills which may otherwise remain
unquestioned, inaccessible and unused.

Given that to a large extent adult professional and continuing education is concerned

with the enhancement of expertise (Tennant, 1996),

it is therefore important for

educators involved in professional education to know as much as possible about the

l0

nature and development of expertise, practical thinking, implicit and explicit
knowledge and how these inter-relate. Tennant (ibid.) highlights the importance of

the relationship between programme planning and notions

of

what constitutes

expertise in a particular domain, and more particularly, how expertise is developed.
These points quite clearly hold implications in regard to the nature of professional
programmes of education, both in the sense of primary qualifications and CPE.

Further, the explication of expertise has implications for the assessment of prior
experience, particularly in professions governed by a regishation body which controls

entry to the profession. Literature (for example, Schmidt, Norman & Boschuizen,
cited in Eraut, 1994 and Tennant, 1996) shows a decline in performance on certain
measures

of reasoning among experts (as compared to recent graduates). Tennant

(ibid.) maintains that this is because these measures are primarily directed at the

novice stage, with an emphasis on all possible relevant knowledge. This
demonstrates a lack of consideration of the nature of expertise. In the assessment

prior experience, for example, examinations for the credentialling of

of

overseas

qualifications may inaccurately represent the true expertise of a professional.
The explication of expertise also helps to acknowledge the complexity of professional

activity, highlighting that it cannot easily be performed (Wade, 1998; Turner-Bisset,
1999), and that it requires commitment and constant development, something which

often goes uffecognised within a profession

if

expert knowledge and skills remain

tacit. This can also be extrapolated to acknowledgement of the profession itself, if the
complexity of professional knowledge is overt and able to be 'seen' by other
professions and the public. This is particularly important for an emergent profession
such as medical imaging.

ll

CHAPTERTWO
The Nature Of Expertise

The nature of professional expertise is inextricably linked to issues of power and
knowledge. Professions maintain a privileged position in society through status derived
from education and the possession of a body of knowledge not generally available to the

public. Penington (1992, p.2) cites Write's defurition of a profession:
A profession is a self disciplined group of individuals who hold themselves out to
the public as possessing a special skill derived from training or education and
who are prepared to exercise that skill primarily in the interests of others.

With this view then, professionals offer a service to the public, provided via
relationship between the professional and his or her clients. This relationship is one

a

of

inequality of power, as the professional occupies a dominant position in relationship to
the client, who can be conceived of in terms of vulnerability and dependence. While this

has led to the requirement for codes

of

ethics and professional conduct within

professions, there is still clearly the possibility for dishonesty and abuse of power within
the professional/client relationship. It needs to be noted that, while for some writers (for

example, Freidson, 1987) professionals are by definition experts, this is only when
considered in relation to lay members of the public. This study considers experts to be

the most highly skilled and knowledgeable practitioners from within the range of
capabilities inherent within any profession. Given that 'experts' therefore occupy the
upper echelons of skill level within professions and that their knowledge and skill are

highly sought after, this chapter aims to explore issues of power and knowledge within
expertise in order to set the context for this study. That is, the formulation of an
integrated model

of expertise cannot be realised in isolation from the context within

which professional experts practice.

t2

This chapter

will

therefore begin by elaborating on the contextual significance of

knowledge, power and expertise.

It will then focus on key issues impacting on these

elements, namely:

.
r
e

the changing nature of knowledge,
types of expert knowledge, and
the way knowledge is structured.

It concludes by drawing these philosophical

issues back to a pragmatic understanding

of

why expertise is important within the professions.

Knowledge, Power and Expertise
We are living in a time of increasing complexity and rapid technological change, where,
particularly in professions like medical imaging, the number and range of specialist fields

of knowledge are multiplying. It is not possible for an individual to have specialist
knowledge in all these fields, therefore we rely on 'experts' to solve problems, inform
and advise

us. Faulkner, Fleck and Williams (1998, p.2) cite Code, who comments that:

People often have no choice but to consult 'experts'. This state of affairs is simply

part of the division of intellectual labor essential to the smooth functioning of
epistemic communities. The advantages
disadvantages,

of the division clearly outweigh its

for no one could acquire all of the specialised knowledge a person

would need in order never to be reliant on someone else's expertise (original
emphasis).

However, from a sociological perspective, professionalisation and hence expertise
originating within a profession, involves the appropriation and exercise of power - the
power to control work and one's destiny (Kermode, 1993). Freidson (1987) maintains

that the word 'power' in this context is associated with the freedom of professional
practitioners to make their own decisions rather than having to follow the orders or
guidelines established by some higher authority. On the other hand, Kermode (1993),

along with writers such as Jarvis (1983) and Battersby (1996), levels criticisms at
professions

in terms of enabling procedures which allow professionals the exclusive
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'right' to help other people, dominance derived from authority over a domain of
knowledge and skills, a tendency towards monopoly as a means of marketing this
authority and an entenched power base.

Freidson (1987) distinguishes between two broad classes in denoting the concept of

power: power as the capacity to influence behaviour by coercive means, or by noncoercive merns. Within the first class, power may refer to the capacity to change others'

behaviour by the use of physical force, coercion or restraint. Less narrowly, but still
coercively, is the power that can be exercised by the incumbent of a position in an
institution who has the authority to provide or withhold benefits that reward, punish or at
least disappoint clients.

Within the second class, power is synonymous with 'influence', and includes
unconscious and unintentional as well as self-conscious and deliberate modes of affecting
the behaviour

of others. The most deliberate form of non-coercive power in this category

is persuasion

- one person attempts to persuade another to act in a certain way and, if

successful, influences the other's behaviour. Less direct is the power in a role-model

relationship. Here there may be no deliberate intent to influence another's behaviour, but
power

will still have been exercised. Even

less direct is the power to change behaviour

by providing others with information that they are prepared to believe and take into
account. This may be provided without the intent of directing another's behaviour, but

it is learned and believed, it still affects or influences the other person.

if

Freidson

maintains that what we are taught both by information and explanation shapes the way
we see reality, and we develop selective strategies for dealing with

it.

In this way the

power of knowledge exercises a "...far more profound and pervasive control over our
behaviow than does the direct use of coercive power" (ibid., para.l9).

These forrrs of power are included in the concept of power advanced by Foucault (cited

in Barker, 1998; Danaher, Schirato & Webb,2000; Grant & Graham,1994) and the
related concept of hegemony advanced by Gramsci (cited in Gibson, 1986). Foucault's

view of power is different to the negative, or repressive view of power held by many

1,4

theorists, which is one of prohibition, blocking and obstruction. For example, Grant and

of

Graham (1994) maintain that a commonsense or liberal understanding avoids talk

of 'authority' based on a structural position. A radical
understanding calls power by its name, talking explicitly of domination and

power, speaking instead

subordination, which gives a top-down aspect to power where some individuals axe seen
to have more than others because of their material location.

In contrast, Foucault has developed a 'productive' model, suggesting that power is

a

productive network which runs through the whole social body rather than a negative
instance with the fi.rnction of repression (Foucault, 1980). This is illustrated through the

following definition given by Danaher et al. (2000):

Power for Foucault is not a thing that is held and used by individuals or groups.
Rather,

it is both a complex flow

and set of relations between different groups

and areas of society which changes with circumstances and

negative (working

to

repress

time... it is not solely

or control people): it is also highly productive.

Power produces resistance to itself; it produces what we are and what we can do;
and it produces how we see ourselves and the world (p.xiv).

That is, he sees it as a relation that exists between two individuals who are both capable

of acting and is therefore an interactive and dynamic relationship which describes
complex strategical situation (Grant

& Graham,1994; Barker, 1998).

Because

a

it is a

relation rather than a substance, it leaves open the possibility for resistance, that is, it can
be reversed, transformed and resisted. Barker (ibid.) maintains that a person faced

with

a

relationship of power has a whole field of possible responses for intervention. Even
passivity or non-action is in itself a choice, or a response.

Danaher et al. (2000) maintain that one of the most important insights Foucault made in

regard to power is that

it is more

Renaissance, the notion

of power was held by

effective when

it is hidden from view.

a single person

Before the

or group, such as the King

or Queen, or the church. However, just as information and knowledge have become
diffirsed and multiplied across a culture, so has power, in the form of different systems

of
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govemment and regulation. Now there is no one identifiable person holding power, but

rather, a system. Because power no longer belongs to, or can be associated with one
person, this is an invitation for power to conceal itself, therefore making

it more eflective

in modifuing the actions or conduct of others. This manifests itself tbrough the way in
which people come to understand the world, the way they behave, the values and
aspirations they develop and the way in which they react to events, all

of which

are

fashioned by the various apparatuses and technologies of biopower. Biopower is defined

by Danaher et al. (ibid. p.ix) as: "...the technologies, knowledges, discourses, politics
and practices used to bring about the production and management of a state's human
resources." They maintain that it is not as if people have independent minds and free will
which might allow them to choose, for exampleo what political system will best look after

their interests, or even what their best interests are. Their understandings have already
been shaped through what Bowdieu (cited in Gibson, 1986) calls 'habitus'.

the appropriation of beliefs

It involves

in such a way that they are controlled, shaped, and

manipulated to ensure the status quo (Gramsci, cited ibid.). Therefore, power as shaped

by various institutional contexts, ideas and discourses, acts on everyone.

Foucault's work explicitly relates power to knowledge. As stated by Barker (1998, p.25):

... although knowledge and power are not the
production of the other.

same

thing, each incites the

It follows from this that, contrary to

knowledge is not something that pre-exists power and controls

popular wisdom,

it from a value-

free cultural perspective, but knowledge and power are intimately

and

productively related.

His concept of power-knowledge is that knowledge is something that makes us its
subjects, because we make sense of ourselves through referring back to various bodies

of

knowledge (Foucault, 1980; Danaher et a1.,2000). Allen (1999) refers to Francis
Bacon's aphorism that 'knowledge is power'. He meant that knowledge is equivalent to
power, that knowing leads to the power of confiol over known phenomena. However
Foucault's littk is different, and refers
between the circulation

to: "...a

reciprocal, mutually reinforcing relation

of specialist knowledge and the government of conduct, each
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sustaining the authority of the other" (p.71). He makes the point that the production

of

knowledge is increasingly dedicated to delimiting the options from which people are
obliged to choose

-

it has become aligned with corporate, disciplinary and administrative

power.

Powell (1990) writes of the problematic relationship between knowledge and power or
control in modern society, sying that there has been an explosion of formal knowledge
over the last half century. Consequently it is difficult to keep up with developments in
various knowledge arenas, leading to increased pressures towards ruurow specialisation.
The result of this is an intensified division of expert labour with the *emergence of new
occupational goups utilising increasingly technical and esoteric knowledge" (p.43). This

drive means that modern knowledge becomes ever more separated from everyday,
'commonsense'knowledge and becomes monopolised by experts and authorities. Powell

(ibid.) cites Foucault

as

arguing that the techniques of modern formal knowledge become

so embedded in contemporary consciousness that life cannot be imagined without them.

They become forms of domination imposed by key social institutions to shape and order

life.

of
discretionary justice in modern society, which he argues has become the domain of
professionals (Grant, 1993). He argues that discourse, reflecting the ascendancy of
human

Foucault is interested in the forms of power exercised on the terrain

powerful groups, effectively defines what is to count as legitimate knowledge (Fleck,
1998), and that knowledge power is a subtle and indirect form of cultural control (Powell,
1990).

If professionals

are the creators and purveyors of formal knowledge, then they represent

the human link between knowledge and power. They have a monopoly over knowledge
that is highly sought after and needed, and as stated by Powell (ibid.,p.44):

Clearly expert knowledge, located and protected in powerful institutions such

as

universities and hospitals, provides individual professionals with considerable

power over lay persons. The question of who controls and regulates the
professionals who have alt this power is fundamental.
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This clearly places institr,rtions involved in the provision of professional education, and
professional bodies themselves, in a powerful position. Lyotard (1979) encapsulates the
relationship between power and knowledge by saying:

... that knowledge and power are simply two sides of the same question: who
decides what knowledge is, and who knows what needs to be decided? In the
computer age the question of knowledge is now more than ever a question

of

govemment (p.9).

However, Tennant (1996) makes the important point that although the balance of power
between education institutions and professions may be critiqued for reproducing the
social order, it is still, on the face of it, more 'world open' than a community of practice

which contains within it the 'secrets' of practice which can only be obtained through
peripheral participation. That is, educational institutions arguably provide points of
access and

portability which may otherwise be denied intending newcomers.

Fleck (1998) suggests that there appear to be three major aspects to expertise:
knowledge, tradeability and power. They are all equally important, and coexist in mutual
dynamic tension, in what he terms a'trialectico. He maintains therefore that power is one

of the key underlying aspects of expertise: how it is expressed" how certain groups obtain

it, wield it and maintain it, while other groups suffer, resist it and challenge for

it.

He

states that:

...the view of knowledge as being disinterested or value neutral is idealistic.
Rather, knowledge is seen as embodying social relations within which power is
mediated and reproduced (p.147).

While professions may seek a beneficent type of relationship with their clients, that

iso a

desire to be of assistance, the pathology of beneficence is patemalism, or the exercise of a

tendency to decide for an individual what they ought to decide for themselves. This is

rationalised by the argument of the professional's expertise and the client's comparative

ignorance (Moulding, 1996; Jarvis, 1983). This is a power relationship which may
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polarise to one of trust versus exploitation. Battersby (1996) cites Considine in
maintaining that established professions have deliberately engaged in the negative
deployment of their power for personal, fiscal and social gain. He also calls to attention

the: "...false aura of complexity and technicality surrounding their work... seen as
mask to

mystiff

a

and to legitimate their surveillance" (ibid.,p.27).

in Powell, 1990) expresses concern about the inappropriate use of
technique to justiff decision-making. Professionals have a natural tendency to advance
Habermas, (cited

their int,erests and their domain by turning as many decision matters into technical issues
as

possible. This leads to the rule of experts and technique, rather than decision-making

by popular participation and public debate. Powell (ibid.) cites Abbott, who argues that
professions are tempted to make inference obscure and treatment uncertain in order to
retain power and hold control over clients and the market for a particular professional

service. Wangerin (1991) illustrates this in writing of the problems of interdisciplinary
acceptance

of the analysis of professionals' 'ways of knowing', drawing particular

attention to academics and their claims of possession of unique knowledge and skills. He

maintains that they create a highly technical language which they use in discussing their

work, which reinforces their claims of uniqueness. This practice, combined with highly
restrictive schooling and licensing requirements for entry into a profession, ultimately
allows the professions themselves to be the sole judges of who will and who will not be
allowed to do a certain kind of work. This exclusive control means that 'outsiderso are
prohibited from doing work related to the work done by members of the profession, and
at the same time the latter attempt to extend

theirjurisdiction by attacking the jurisdiction

ofother professions.

An example of the practices of an exclusive profession is shown in a revealing
investigation of psychoanalytical institutions in America by Kirsner (2000), who exposed

their training, selection and credentialling processes, highlighting self-perpetuating
methods for the transmission of knowledge, strict controls over the 'right' to train as an
analyst, lack of open, critical, inter-disciplinary questioning and research, and the 'private

club' nature of free-standing institutes which makes it almost impossible to gain access to
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information about their functioning and history. He maintains that lack of critical enquiry
leads to 'false expertise'. That is, practices focus on the trappings of expertise, not the

substance. As stated by Kirsner: "Psychoanalytical institutes have been notable

as

closed shops. Their solid walls have kept them sealed off and mysterious to the outside

world" (ibid., p.2). Further, he states that historically, it has been a hallmark of much
psychoanalytic education for mystification to transform illegitimate power into irrational

authority. While these kinds of practices are prevalent among many professions, the
opposition to outsiders gaining access to information makes them difficult to expose.

Therefore, expertise, or the claim to expertise, emerges as a tool utilised by certain
occupational groups to legitimate the right and efficacy of monopoly, perpetuated by self-

regulation (Sturdy, Newman & Nicholls,1992). Self-regulation leads to the claim that no
external organisation is qualified to judge a profession, because only the profession itself
understands the complexity and sophistication of its processes and regulations. However,

it is argued that the same profession actually

creates that complexity, then monopolises

its understanding by instituting a prolonged and stringent regime of theoretical study,
practice and examinations for potential professional members. Further, Sturdy et a/.
(ibid., p.132) argue that the uncertainty that clients experience because of their lack

of

expertise is:

fostered by professionals
inaccessible to the

to

ensure that expert knowledge remains

client. Johnson (1972)

argues that professional mystification

of knowledge and the ability to maintain and/or expand its

boundaries is the

source of professional autonomy and power potentialities.

Labaree (2000) draws attention to an interesting exception. He makes the point that
professionals are not simply holders

of knowledge, they are people who act on that

knowledge for the benefit of clients. Most professionals use their knowledge to help the

client with a problem, but do not provide the client with the capacity to solve

it for

him/herself the next time around. This is how they mystifu their knowledge and secure

both status and income. That is, they 'rent out' their expertise, without disclosing its
mysteries so they can reserve its power for themselves. The next time clients need help
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they have no choice but to return and 'rent' some more. He maintains that teachers on
the other hand, do not rent out their expertise, they give

it away. A good teacher is:

... in the business of making himself or herself unnecessary, of empowering
leamers to learn without the teacher's help. By doing things this way, teachers

demystifo their own expertise and thus willingly abandon

tle

source of power

over the client that other professions guard so jealously (ibid.,p.232).

This stance can be critiqued however, in that expertise is not necessarily 'possessed' by
someone

to be 'gifted' onto others. Rather, it is constantly being recreated and

transformed through the process of pedagogical interaction.

Criticisms of the power base of professions are therefore centred on their controlling
strategies, which constitute:

r

internal enclosure mechanisms. That is, controlling occupational entry and practice
by regulating the accumulation, delivery and evaluation of expertise; and

r

extemal legitimation of the exclusive right to expertise in a defined manner. In effect,
the control of the relevant labour market.

As highlighted by Sturdy et al. (1992), there is an interface between the occupational
facets

of expertise, identity and ideology, and wider

socioeconomic and political

conditions.

The Changing Nature of Knowledge
Roberts (1998a) refers to the changing nature

of knowledge, drawing on Lyotard's:

of the changing higher
of knowledge (p.l). Lyotard

"...stunningly accurate" predictions about many features
education landscape, in particular the commodification

predicted that knowledge in the postmodern age, which has become the major force of
production,

will increasingly

be translated into quantities of information. He states that

knowledge in computerised societies is becoming 'exteriorised' from knowers - that the
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old notion that knowledge and pedagogy are inextricably linked has been roplaced by

a

new view of knowledge as a commodity. Roberts quotes Lyotard, who maintains that:

Knowledge is and will be produced in order to be sold, it is and

will

in order to be valorised in a new production: in both

goal is exchange.

cases the

be consumed

Knowledge ceases to be an end in itself, it loses its use-value (ibid.,pp.4-5).

Lyotard main1ai15 that knowledge, as an informational commodity

will continue to be a

major stake in the worldwide competition for power (1979).

Fleck (1998) also draws attention to the rise of the 'knowledge society' and the
development of the 'information economy', citing Machlup as identiffing as far back as
1962, that the knowledge sector would be the fastest growing area of the United States

economy. He maintains that the rise of the knowledge society is marked by an increase
in the provision of information services, management consultancies and other knowledge-

oriented turangements,

all of which are centrally

concerned

with expertise. New

industries have grown around small cores of experts, whose knowledge, or 'know-how'
has become widely demanded. Associated with this is the emergence of technology

specifically for the processing of knowledge, as well as information more generally, for
example 'knowledge engineering' and oexpert systems', which aim at'capturing' certain
fypes of human knowledge and expertise in computerised form.

Knowledge in a computerised society relates

to Fleck's third aspect of expertise -

tradeability. This aspect is concerned with whether knowledge is efficient, that is, better

for carrying out some economically significant task or function than a competing
alternative. Computerised and technically-based (instrumental) knowledge is classified
as more tradeable, efficient (or transferable) across an economy than other forms

of

expert knowledge such as tacit, informal or contingent knowledge (see Chapter Three).

Hence Lyotard's prediction that postmodernism, emphasised in New Zealand by the

neoliberal nature

of

education reform,

will

sound: 'o...the knell

of the age of the

Professor: a professor is no more competent than memory bank networks in transmitting
established knowledge..." (cited

in Roberts

1998a,

p.7). That is, he predicts that
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eventually academics
undertake

will no longer

be needed, as much of the work they currently

will be taken over by computerised data network

systems

(ibid.). Clearly,

a

similar argument could be suggested in regard to expert professionals. This would seem
to be a'logical' extension to the formation of computerised 'expert systems'.

While knowing, from a Freirean view (Roberts, 1998b), is a permanent state of discovery,

of searching, investigating, enquiring and probing; incomplete; always becoming; both
reflective and active; a: "...curious, attentive, restless attitude towardo and interaction

with, social reality" (ibid., p.99),

in a neoliberal environment it is instead about

maximising efficiency. As stated in Roberts (1998a, p.9):

Information (and it will be 'information' rather than knowledge) should, in other
words, be gathered quickly, effortlessly and at the lowest cost possible. Some
v,swant to say professors

will

of

be needed to 'do the explaining' because we value

traditions of scholarship, academic rigour, and face-to-face teaching. But this
view is not shared by all. A clean, 'neatly packaged' answer to difficult questions

is, for many, preferable to the complicated systems of argument and counterargument typical of theoretical discourses in the university (original emphasis).

Types of Expert Knowledge

Fleck (1998) proposes that expertise always involves some substantive content or body

of

knowledge usually acquired through protracted educational processes, along with the
possession of a skill, a capability for doing something clearly very difficult,

if

not

impossible, for the ordinary person.

The classifications of knowledge proposed in the literature on expertise vary
considerably, with different terminology being used to describe a similar concept, or in
some cases the same terminology being used to describe different concepts. Given the

variety of alternative classifications, the key forms of knowledge mentioned in this study
have been tabulated and included in Appendix Two for ease of interpretation. Most
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classifications bear some similarity to those given by Eraut (1994)

below. Fleck's

classifications, also given in the chapter, distinguish these further.

Eraut (1994) proposes two very similar forms of expert knowledge which he terms

propositional knowledge and process knowledge. Propositional knowledge is
distinguished into three categories:

.

discipline-based theories and concepts, derived from bodies

of

coherent,

systematic knowledge;

.
.

generalisations and practical principles in the applied field of professional action;

specific propositions about particular cases, decisions and actions.

This form of knowledge is largely theoretical, conceptual and may be deliberative and
applied.

Process knowledge is defined by Eraut (ibid., p.107) as:

"...knowing how to conduct the

various processes that contribute to professional action." This includes:

.
.

knowing how to access and make good use of propositional knowledge;

experiential aspects which he terms 'skilled behaviour' and defines

as:

"...practical knowledge combined with ability" (ibid., p.l I l);

.

deliberative processes such as planning, problem-solving, analysing and decision-

making, which require combinations of propositional knowledge, experiential
knowledge and professional judgement;

.

'metoprocesses',

a term which describes the thinking involved in directing

personal behaviour and contolling engagement in the previous processes. Central
features are self-knowledge and self-management.

ln addition, Eraut

proposes a third form

of knowledge which he calls

personal

knowledge. This largely concerns the effect of impressions gained from experience,
which, though they have little overt connection with learning, nevertheless contribute to
professional action.
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There is much debate about the relationship between theory and practice (Hindmarsh,
1990; McKay, 1995; Eraut, 1994; Thompson, 1999: Baskett

& Marsick,

1992; Schcin,

1983, 1987; Rolfe, 1996), what counts as appropriate and acceptable theory (Hindmarsh,
1990; Fleck, 1998), the role of practical knowledge (Eraut, 1994; Macleod,

l99l)

and

'ideal' models of professional education which recognise the importance of integrating
both aspects (Schrin, 1987; McKay, 1995: Rolfe, 1996; Jarvis, 1983, 1992; Eraut, 1994).

However Hindmarsh (1990) argues that the idea of what is considered an appropriate

definition of 'theory', 'practice' and the relationship between them is normatively
constrained. Traditionally the aszumption has been that 'good' practice must be rooted in
theories arising from positivist scientific processes, instrumental reason and associated
technocratic practice (Goldstein

& Whan,

cited ibid.).

The epistemology of practice based on positivist philosophy is termed 'technical
rationality' in which the primary cognitive interest is technical, the goal of knowledge is
to manipulate the environment and is applied in pursuit of a given end point on the basis

of what is most efficient and effective (Habermas, Schdn, and Beyer &Zeiclner, cited in
Hindmarsh, 1990). In this mode of discourse, knowledge is regarded as value free and
objective (Giroux, cited ibid.). The technical rationality model of professional practice is
characterised by Schtin (cited in Eraut, 1994,

p.l0l)

by a number of features:

The systematic knowledge base of a profession is thought to have four essential
properties. It is specialised, firmly bounded, scientific and standardised.

Sch<in argues

that technical rationality is inadequate both as a prescription for, and as a

description of professional practice, primarily on the grounds that it fails to take proper
account of how professionals work in practice to achieve their desired goals (Eraut, ibid.).

Hindmarsh (1990) contrasts technical rationality with rwo alternative modes of discourse,
namely practical reflectivity, drawing on interpretive theories, and critical reflectivity,

which draws on critical or emancipatory theories. In the former, professional activity is
considered to be a constant process

of interpretation, action, reflection and adjusfinen!
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with no dichotomy present between knowing and action. Critical reflectivity, in which

both professional activities and the contexts surrounding these are considered
problematic, attempts to locate meaning and action

in a socio-political context. It

is

believed that critically reflective practitioners ought to be active, informed critics of their

own experiences and situations rather than passive or reflective respondents to their
professional situations.

A further classification of types or components of expert knowledge has been proposed
by Fleck (1998), and is summarised as follows:

Formal knowledge, embodied in codified theories and acquired through protracted
educational processes, relies on human experts to access the meaning of information.
Possession

of it confers status and power or inlluence within organisations. This power is

a reflection

of both proven utility and current tradeability. Powell (1990) maintains that

academic knowledge plays an important function in that

it provides legitimation for

the

profession - there is cultural legitimacy to be achieved through the adoption of academic
credentials.

Instrumental knowledge is embodied in tool use. It relates to technology in use and
requires other components of knowledge

- informal, tacit and contingent -

for effective

mobilisation. It includes expert knowledge about practical operations.

Informal lorcwledge is embodied in verbal interactions, is important in every form of
expertise and is learnt 'on the job' over a period of
or sometimes in written

time. It may be transmitted verbally

form. It includes 'rules of the thumb', 'tricks of the tade' and is

essential in providing information about practical operations.

Contingent knowledge is embodied in the specific context and includes distributed and
often apparently trivial information highly specific to a particular
are: the idiosyncrasies

situation. Examples

of existing equipment and organisation; the contacts necessary to

get a project completed; and, an appreciation of the abilities and attitudes of personnel

involved. This type of knowledge is often overlooked and undervalued. Everyone who
is in the relevant context has access to this form of knowledge, yet

it loses its value away

from that context.
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Tacit knowledge, which is much debated in literature on expertise, comprises a subtle

Ievel of understanding often difficult to put into words.

It is wholly embodied

in

individuals, rooted in practice and experience. It is highly valued, yet diffrcult to transmit
to others. Authors proposing experiential models of expertise such as Dreyfus (1996, and

cited in Eraut, 1994) and Benner (1934) place a large emphasis on this type of
knowledge, to the virtual exclusion of others, yet

it could be argued that this approach

directly contributes to the mystification of professions, as it can be construed as a power
issue

if knowledge is held to be exclusive, unable to be articulated and hence passed on.

Meta lotowledge is the type of knowledge embodied in organisations, and refers to values
and fundamental assumptions which are usually

important in

implicit and taken for granted. These

are

all areas of expertise and are said by Fleck (1998) to constitute the main

conduit for the expression and existence of power, in the sense of defining what is
legitimised as knowledge, and who may be afforded sufficient reputation and status to be
considered experts.

While it is helpful to have these forms of knowledge differentiated in a theoretical sense,

in the empirical section of this study they will be grouped together into formal or
theoretical knowledge, and the knowledge associated with 'doing' or action, as Fleck's
distinctions are difficult to isolate within data integrated within, and contextualised to,
expert practice.

The Structuring of Knowledge

Bernstein (1971) explores the distribution of power and principles of control inherent in

how society selects, classifies, distributes, transmits and evaluates the educational

it considers to be public. Given the social role attributed to the knowledge
practice of experts, Bernstein's classifications, although developed some decades

knowledge
and

ago, are highly applicable to this analysis.

Bernstein analyses the structuring of transmitted educational knowledge using two key

concepts: classification andframing. 'Classification' refers to the degree of boundary
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maintenance which exists between the contents of curricula. Strong insulation between

content areas is referred to as a collection type, whereas reduced insulation indicates an

integrated type. It therefore refers to the relationship between contents, not the actual
content.

'Frame' refers to the context in which knowledge is transmitted and received and
therefore is a direct function of the pedagogical relationship between the teacher and
students. Bemstein defines frame as:

... the degree ofcontrol teacher and pupil possess over the selection, organisation

and pacing of the knowledge transmitted and received in the pedagogical
relationship (ib id., p.206).

The analysis of the concepts of classification and frame may be considered at various

levels. In regard to an application of the concepts to professional education, they need to
be considered on the level of both the relationship between professional programmes as
taught in tertiary institutions, and also in respect to the relationship between individual
courses within these programmes.

On the level of classification and programmes, professional education tends to differ

markedly from general university education. There is strong classification between
professional education programmes, that is, a high degree of specialisation and strong

of

boundary maintenance. This gives students within these progftlrnmes a strong sense

professional identity and membership, but also tends to generate careful screening
procedures to determine who 'belongs' to that professional identity and who does not

-

this is very diffrrcult to change and creates a sense of 'otherness'. Any attempt to weaken
or change the strength of classification may be experienced as a threat to identity, hence
resistance to change is a common occurence in professional education. Attempts to
weaken classification can also be regarded as attempts to break existing monopolies.
Since the collection of knowledge has its own power structure and market situation, there
are obviously strong controls

built into professions and institutions to protect dominance
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over a domain of knowledge or skills and to keep this knowledge as 'private property.'
Counter to this is the call to demystifu professions and make professional knowledge
public.

On the level of courses, the degree of classification

will obviously vary depending

on the

philosophy behind the educational design of the curriculum. In general however, the
professional identity of the programme allows for a greater degree of integration between
courses (that is, weaker boundaries) than is possible

in general tertiary education, which

traditionally 'collects' courses for a general qualification. As Bernstein states (ibid.,
p.216): o'Where we have integration, the various contents are subordinate to some idea

which reduces their isolation to each other." This 'ideao in professional education lies
beyond the individual courses and their particular content, and is related to professional

practice. It allows attention to be placed on the deep rather than superficial structure of
the content within courses, as contents are not being 'collected' in isolation, but rather are

relational to a whole concept of practice. Integration therefore reduces the authority of
the separate contents. Because integration requires teachers of different subjects to relate

to each other due to sharing and co-operating on an educational task, there is likely to be
movement towards a common pedagogy, and more homogeneity in teaching practice and

evaluation. At the same time, focus on the deep structure of each subject (that is, an
emphasis on ways of knowing, or process, rather than states of knowledge, or content)
creates a movement away from didactic teaching. Together these result in a relaxed

frame, which changes the nature of authority relationships and allows the discretion
students to be increased. Therefore

of

with an integrated code there is a shift in the balance

of power in the pedagogical relationship between the teacher and students.

While the integration of courses within prograrnmes of professional education may create
a less rigid and more student-centred focus for learning, the insulation of programmes
from each other and consequent loyalty and identification which occurs both for staffand
students, creates strong vertical relationships in the institutional hierarchy and very

limited horizontal ones. Bemstein maintains that this encourages gossip, intrigue and
ideas

of

conspiracy, along with competition

for

resources and staffing between
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programmes. I would extrapolate this to the suggestion that from a very early stage of
professional education, these factors create the sense of exclusiveness which is derived

from authority over a domain of knowledge and skills and a possible tendency towards
monopoly, yet also lays the groundwork for future professional expertise. How this is
used in the future by an individual practitioner depends to some degree on individual

attitude and choice. However,

if

the 'common-sense' notion of exclusiveness is not

challenged, it may also lead to dominance.

On The Other Hand...
A philosophical debate about the relationship between knowledge, power and expertise is
important to establish the epistemological and ontological context of expertise. However,

while expertise may be associated with a monopoly over a domain of knowledge and
skills used to advance a profession's interests, in a practical sense it is not possible for an

individual to have specialist knowledge and experience in all fields of expertise. We
need expert knowledge and skills

in different fields, at different times. It is

also

important to remember that there are at least two active agents in any power relationship.
Foucault's notions of power are not primarily concerned with scenarios of domination or
coercion, as his view of power is relational and is attributed as much to the 'subject' as it
is to the actor (Granl 1993). Therefore it needs to be acknowledged that people consult
professionals, who have a status founded on specialist education and usually, a regulatory

licensing body. This status means laypeople are expected to defer to their judgement and

authority (Faulkner et a1.,1998), yet have the choice as to how they regard this advice
and how to act on

it. The credibility and legitimacy of the person being consulted is

therefore very importan! for

if

we trust the expert, we trust their expertise. Faulkner e/

al. (ibid., p.5) cite Lowrance as stating that:

Risk is a socially constructed category: we all accept varying levels of risk in our
daily lives, but look to legislators and experts to protect us from 'unacceptable risk'
and guarantee that technological activities are 'safe.'
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Ayton (1992) maintains that there are two competences attributed to experts by
laypeople. Firstly that he or she will be conversant with whatever knowledge there is in
the field, and secondly, that when this knowledge fails to be sufficient to specifr a
conclusion, the expert

will be able to use his or her limited knowledge to synthesise

proper judgement of the

a

likelihoods. This therefore leads to the importance of the criteria

that are generally accepted for professions, which not only refer to the education required

for a primary qualification, but also to the importance of continuing professional
education, research and scholarship. Even with these criteria and conhol of entry, on an

individual level within a specialist field, professionals can be differentiated by their
relative level of expertise. For the legitimation of the profession and the best interests

clients,

it is clear that it would be ideal if all professionals

'expertise', yet many never
and how

it is achieved.

do.

of

atiained a high level of

This begs the questions as to what, in fact, expertise is

These questions seem to be approached and answered in different

ways depending on the discipline area being investigated and

will be further explored in

Chapter Four.

Summary

This chapter has investigated the relationship between knowledge, power and expertise,
and has suggested that within professions the dual aspects of power may manifest as

either a vehicle for domination and monopoly, or as a legitimate source of specialised

knowledge and skills providing a specialised service to the public. The latter may be
seen as 'emrowerment', provided that quality

of service and benefits to clients are

maximised rather than gain being sought either by individuals within a profession, or by
the professional body itself.

This chapter has aimed to provide part of the context for this study by investigating
aspects often unappreciated

or not considered in studies of expertise. The following

chapter examines some of the contradictions in terminology and concepts related to
expertise.
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CHAPTER THREE

Implicit And Explicit Knowledge And Their
Contrib ution To Expertise

The literature on professional expertise is liberally distributed with words such

as

implicit, explicit, conscious, unconscious, deliberative and intuitive, used in different
ways, with different conceptual meanings. This chapter investigates definitions,
meanings and debates within the literature, with the aim of clarification before either
using or rejecting them in the formation of an integrated model of expertise.

Historical Development
The idea that cognitive processes may operate without conscious awareness has been

widely researched within the field of cognitive psychology. Macleod (1998), in
outlining the historical development of this area of study, maintains that Whyte provides

convincing evidence that an acceptance of nonconscious mental operations was
widespread well before the origins

supports this

of contemporary psychology. Honderich (1995)

with reference to the writings of Leibniz, Schelling and Nietzsche.

Macleod (1998) outlines development in the late nineteenth century by psychological
researchers such as James,

in 1890, and Wundg in

1888, who used introspective methods

to collect data about nonconscious cognition. However these methods were considered
beyond the scope of accepted scientific enquiry. Psychoanalytical theories further refined
the understanding of unconscious and conscious cognition (for example, Freud
and Jung

in 1916). However, they too

in

1912,

used introspective techniques which were said by

experimental psychologists to require: "...highly idiosyncratic subjective interpretations

of data" (Macleod, 1998, p.58), compromising the perceived validity of their theories
and precluding widespread acceptance.

JZ

In the early decades of the twentieth century, behaviourism became the dominant
approach adopted within experimental psychology, which restricted the focus to observed

behaviour, precluding the need to speculate about levels of awareness (iDid.). It wasn't

until the 1950s that cognitive theorists reintroduced the dichotomy between conscious
and nonconscious aspects of cognition into experimental psychology through studies

of

mentalism and information processing. Reber (1993) states that the earliest studies
touching directly on the acquisition of complex information without awareness were
carried out in the mid to late 1960's, citing other studies by Reber, and Reber and

Millward. Macleod (1998) maintains that there has been

a major reswgence of interest

in this area throughout recent years. Tomlinson (1999a, p.4) cites Perner as pointing out
that: "... until the early 1980s it was still heresy in some circles to think that there was

implicit, unconscious knowledge. By the early 1990s it has become an intensively
researched

field." In the view of Claxton (1998),

these studies amount

to an increasingly

powerful assault on the Cartesian assumption that 'mind' is all, and only that which is

conscious. That is, he maintains that a pathologised notion of the unconscious as not
intelligent and not ome' came directly from the Cartesian model, and has led to the
assumption that explicit, articulate thinking is the most powerful form of cognition. This

view is to the detiment of what he calls the intelligent unconscious, and along with it, the
neglected faculty of intuition.

It is to be noted that parallel to the development of cognitive science, psychoanalytical
theories in this area have continued to be refined, for example, through analytical
psychology (the multiple works of Jung and Von Franu, and contemporary analysts, such
as Samuels, 1993; Hillman, 1989; Quenk

&

Quenk, 1995). Questions regarding the

validity of data seen to be subjective by experimental psychologists, are now part of the
much larger post-positivist debate.
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Definitions and Differentiations
Implicit and Explicit Learning

Wright and Whittlesea (1998) define explicit learning as being: "...deliberate and
effortful, governed by the general intention to learn about the deep structure, and by
momentary, specific intentions to test particular aspects of that structure" (p.403). They
state that the essential characteristic

of explicit leaming is that it is flexible and variable,

in that a learner can, at will, selectively
computing

-

process stimuli

-

comparing, contrasting,

in a wide variety of ways. In other words, rules can be deduced through

explicit generation and testing of hypotheses, which gives control over a domain of
knowledge. Wynne (1998) maintains that the most prevalent definitions of explicit
learning and memory consider conscious awareness of the material leamed and conscious

intention to learn, to be the defining characteristics. Similarly, O'Brien-Malone and
Maybery (1998) state that explicit learning occurs when there is active engagement in
conscious strategies to discover the rules underlying a task. However, these are not final

definitions in themselves, as they draw reference to the notion of consciousness, and by
implication unconsciousness, which are concepts also subject to debate.

In contrast, implicit learning is said to be an effortless and automatic process. Learning
about a structwe or domain is not modulated by consciousness, and in this respect the
learner is said by Wright and Whittlesea (1998) to be in essence a passive recipient

of

knowledge. They cite Hayes and Broadbent as characterising implicit learning as an:
o'...unselective
and passive aggregation of information about the co-occurrence of
environmental events and features" (p.251). They also cite Cleeremans, who notes that

implicit learning processes are unintentional, stimulus-driven and automatic. O'BrienMalone and Maybery (1998), Wynne (1998) and Roberts (Paul, 1993) mainrain that

implicit learning is characterised as an unconscious process by which knowledge is
acquired without a deliberate attempt or intention to learn. There is also lack of
conscious awareness of what has been learned, and therefore diagnosis

of implicit

learning is made when people are unable to report what they have learne d (ibid.).
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Roberts (ibid.) attempts to elucidate the nature of implicit learning by discussngimplicit
knowledge, which he separates into two categories. Firstly, the generally accepted view

of implicit knowledge appearing to be unconscious, in the sense that it is unreportable for
some reason, despite being
sense that

explicitly represented. Secondly, knowledge implicit in the

it is not merely unreportable, but is also represented implicitly. This type of

knowledge cannot be recovered because it does not exist as a discrete object which can be

found. Rather, it only exists as a logical consequence of knowledge that is explicitly
represented and can therefore only be

infened. He maintains ttrat relevant literature tends

not to distinguish between these two possibilities either conceptually or empirically.

Implicit knowledge is also referred to

as

tacit knowledge. Senker (1998) writes that

Polanyi encapsulates the essence of tacit knowledge in the phrase 'we know more than
we can

tell'.

Senker calls it heuristic, subjective and internalised knowledge which is not

easy to communicate and

is leamed through practical examples, experience and practice.

Looking more closely at the nature of tacit knowledge, Polanyi (1964) details the way in
which we attend indirectly to subliminal or marginal clues, which both contribute to the
apparent realrty of the object on which our attention is focused. Awareness of these clues

is therefore subsidiary to our focal awareness, yet both types of awareness are
fundamental to the apprehension of coherence. He refers this understanding to gestalt
psychology, which has demonstrated that when we recognise a whole, we see its parts

differently to when we see them in isolation. Therefore his understanding of tacit

knowing is an act of integration which brings together both subsidiary and focal
awareness, causing the merging

of the parts in the whole by shifting our attention from

the parts to the whole.

Taking a different stance, Griffin, Schwartz and Sofronoff (1998) refer to explicit
knowledge as declaratfve knowledge, as opposed to implicit knowledge, which is

procedural. Rose (1992) refers to procedural knowledge

as being associated

with 'how',

skill or habit mernory, and to declarative knowledge as 'that', or naming memory. He
further distinguishes declarative knowledge into episodic

and

semantic, the former

involving events in one's own life history and the latter being knowledge independent of
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personal history. These distinctions are supported by neuroscientists such as Kandel,
Schwartz and Jessell (2000) who further classiff these forms of memory into anatomical
sites

of storage in the brain.

These neuroscientific classifications reveal an interesting contrast

to those of cognitive

psychology. With explicit (declarative) memory being knowledge about facts and events,
and

implicit memory being knowledge of how to perform something (motor or perceptual

skills), the distinction is not being formed on the grounds of consciousness or
unconsciousness. Although they maintain that implicit memory

is

recalled

unconsciously, and that explicit memory is recalled by deliberate, conscious effiort, they
do not account

for facts and events which are suppressed, repressed or forgotten and have

become unconscious. Neither do they account for memory of performance which can be

consciously accessed and articulated. The contrast between cognitive psychology and
neuroscience in this respect seems to illustrate the mind/body split which has been the
legacy of Cartesian dualism.

Tomlinson (1999a) takes a different position again, which he calls 'deconstructing the
declarative/procedural distinction'. He maintains that the 'knowing-how', 'knowing-that'

distinctioru originally proposed by Ryle, may have paradoxically helped to sustain the
psychological dualism to which Ryle objects. This is because the common interpretation

which has arisen from these terms, having been translated into declarative/procedural,
confounds inherent sub-distinctions within the terms. He proposes that procedural
knowledge, or action knowledge (which relates relatively clearly to Ryle's knowing-how)
has an alternative, or opposite,

which is to do with representation or description, or, in

Rylean terms, knowing-that. The usual alternative, which is supposed to relate to Ryle's

'knowing-that'o

is 'declarative', but this in fact

introduces

a different

dimension

altogether. Declarative knowledge actually suggests knowledge that can be declared
(articulated), that is, explicit knowledge. Its contrast would naturally be implicit
knowledge, however there is no inherent suggestion that implicit knowledge needs to be
linked to procedural knowledge. Tomlinson (ibid.) maintains that

it is only traditional

'blurring' that tends to make us think that descriptive awareness is always conscious,

36

while action knowledge is always intuitive. Action may be consciously deliberative, and
descriptive awareness may be implicit, as for example, when we experience something
about a situation, but take some time to become conscious of what it is. Therefore, the
former distinctions of procedural versus representational are about the knowledge object,
and the latter (explicit versus

implicit) are about the lcnowledge mode.

The declarative/procedural distinction has formed the basis for many studies of expertise.

If this distinction is inaccurate, or inadequate, it throws many of these into question. For
exampleo consider the following statement by Ethell and McMeniman (2000, p.3) in
regard to teaching: "Thus, many experts lose the ability to articulate their knowledge as

the automatization of their procedural knowledge

supercedes

their declarative

knowledge." This assumption leads them to question how the knowledge of expert
classroom teachers can be made available

to student or novice teachers

if it is

unarticulated and tacit.

The question could be asked as to how Eraut's categories of propositional and process

knowledge relate to these distinctions. While there seem to be similarities with
declarative and procedural knowledge respectively, both kinds of knowledge by Eraut's

definitions seem to incorporate implicit and explicit aspects, supporting Tomlinson's
stance that

implicit and explicit knowledge

are modes

of knowledge rather than types of

knowledge, or lvtowledge objects.

As a further definition, Kirsner (1998) draws attention to the contrast between implicit
and explicit knowledge and memory. Fot memory, reference is drawn to the presence

or

of deliberate or conscious recollection. That is, where retrieval and hence
perfonnance is completed without deliberate, conscious or wilful reference to a specific
absence

episode, the evidence of memory is attributed to implicit memory. This concept differs
therefore from that of implicit learning in that the focus is on the processes of storage and

retrieval of knowledge rather than knowledge acquisition (Reber, 1993).
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The definition of implicit expertise follows on from the above distinctions. Speelman

(1993) refers to the 'paradox

of expertise', citing

Johnson, who states that: "As

individuals master more and more knowledge in order to do a task efficiently as well as
accurately, they also lose awareness of what they know" (p.136). Interestingly, he makes

no reference to an explicit notion of expertise, other than to an initial declarative
knowledge base.

C ons c iousne s s

and

Unc ons c ious ne s s

As stated by Hayes and Broadbent (1988), the proposal that in some circumstances
learning may be unconscious is one of the more controversial issues of contemporary

psychology. Further, Chalmers (1990) maintains that the problem of consciousness is
perhaps the largest outstanding obstacle

in our quest to scientifically understand reality.

Attempts to define consciousness and unconsciousness (or nonconsciousness) vary
widely, including: as cognitive, behavioural or sensory dimensions or phenomena (for
example, Bieri, 1995); a mechanical concept related to mechanisms within the brain (for

& Schoole4 1997); the processing of psychic contents (for example
Samuels, Shorter & Plaut, 1986); or as a subjective inner experience (for example

example, Cohen

Metzinger, 1995).

In the context of literature written about implicit and explicit leaming, which primarily
takes a cognitive approach, Reber's work
consciousness .rs: "The capacity

is frequently referred to. He

defines

to play a causal role in the inner workings of oneself'

(cited in Wynne, 1998, p.257 and O'Brien-Malone

& Maybery,

1998,

p.42). Wynne

(1998) maintains that through recent research in this area, Reber's definition has been
shown to be inadequate. None of the standard tasks used to demonstrate explicit learning
and memory (as outlined by O'Brien-Malone

& Maybery, 1998) could be said to have

demonstrated consciousness in this sense, and Wynne doubts that such an ability could

ever be demonstrated empirically. O'Brien-Malone and Maybery (ibid.) point out that

Reber's definition presupposes conscious wakefulness and perceptual consciousness.
This form of consciousness can also be described by the terms reflective, declarative and
overt, and serves to remind readers that the concept of consciousness is not a unitary one.
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Rajaram and Roediger (1997, p.213) address the difficulty of definition by citing the
MacMillan Dictionary of Psychology

:

The having of perceptions, thoughts, and feelings; awareness. The term is
impossible to define except in terms that are unintelligible without a grasp
what consciousness means. Many

fall into the trap of equating

of

consciousness

with self consciousness - to be conscious it is only necessary to be aware of the
external

world.

Consciousness

is a fascinating but elusive phenomenon: It

is

impossible to specif, what it is, what it does, or why it evolved.

Shriffin (1997) supports this view of the 'conceptual fuzziness' of the consciousness
constmct, saying that it can only be subjectively defined.

One way to consider any notion of consciousness, is to identifr processes or phenomena
considered to be unconscious. However it is in this area that contention arises. As stated
by Jacoby, Yonelinas and Jennings (1998, p.l3):

Research on unconscious processes has long been plagued

by theoretical

and

methodological problems. Consequently the unconscious was banished, along

with consciousness, by radical behaviourists, and has only recently regained
respect as a research topic.

Kirsner (1998) draws attention to the work of Jacoby and his associates, which is widely

cited in studies of the unconscious and of implicit memory. Kirsner argues that the
understanding

of the unconscious

Jacoby has adopted, as defined

by Freud, is

problematic. In discussing implicit memory, he cites both Jacoby and Schacter, who
claim that performance in this area is entirely perceptual. However Freud's view of the
unconscious is not limited to perceptual experience but also includes extraperceptual
processes and events. Kirsner maintains that Jacoby's writing and studies therefore

constitute a contradiction against the definition of the unconscious he has adopted.
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J*g,

whose work refined Freudos theories of the distinction between consciousness and

the unconscious, defines consciousness as: 'o...the function of activity which maintains the

relation of psychic contents to the ego" (Collected Works 6, para.700, cited in Samuels,

Shorter

&

Plaut, 1986, p.36). Conversely, the term 'unconscious' describes mental

contents inaccessible to the ego and delimits a psychic space with its own character, laws

and functions. However, Jung's views on the unconscious differentiate personal
experience (the personal vnconscious) from the phylogenetic, instinctual bases of the
human race (the collective unconscious). The collective unconscious consists of contents

which have never been conscious and reflect archetypal processes, which can be related

to the extraperoeptual

processes and events mentioned by Kirsner

(1998). This

distinction therefore appears to align Jung's understanding of the personal unconscious

with the processes being described in the studies of implicit learning and memory, while
the collective unconscious is a realm lying beyond these cognitive studies. As such, the
distinction allows for possible congruency between a psychoanalytical understanding and
the work of cognitive theorists when limited to the area of the personal unconscious.

To continue these definitions outside the context of cognition or the psyche, there
immediately appears to be a polarity between philosophical approaches to consciousness
and neuro-biological studies. The former approach argues, similarly to that of Shriffin

(1997), that consciousness must be subjective, as

it involves an inner experience.

Metzinger (1995) maintains that to be convinchg, u theory about consciousness must be
acceptable as a theory about our orrn inner experiences. [t must: "...account for the

subtlety and phenomenological wealth of this experience and take seriously the inner
perspective of the experiencing subject" (p.5). He adds however, that it must also explain

the connection between one's own first-person perspective and the third-person
perspective of science operating from the outside. However, in contrast to this view,
neurobiological models put forward as 'satisfactory' scientific accounts of consciousness

(for example, Cohen

&

Schooler, 1997; Johnson

& Reeder, 1997; Kinsbourne,

1997;

Hobson, 1997 and McClelland, 1997) disregard the first-person perspective,
concentrating on seeking a physical mechanism, or functional relations between
mechanisms, to produce consciousness. Typically these studies examine patterns

of
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neuronal activity, pathological states affecting consciousness levels and define states of
consciousness in terms of input, output, retrieval and representation. While Chalmers

(1990) maintains that a third person approach has much to recommend

it, he also

acknowledges that, despite its attractiveness, it side steps the really difficult problems that
a

first person approach attempts to address. These relate to subjective experience and the

qualitative aspects of our mental states and mental content. He identifies the 'hard'

problem as being how the physical processes in the brain give rise to subjective
experience (1995). This involves the inner aspect of thought and perception

- the way

things feel for the subject.

To this consciousness 'puzzle', Bieri (1995) and Chahners (1990, 1995) add behavioural

and sensory dimensions. In terms of the former, consciousness is said to equate to
integrated behaviour. Consciousness

in terms of

sensing

is when we experience

ourselves as subjects ofour doings, that is, experiences only exist for as long as they are

conscious in the sense of being sensed. For example, there is no pain and no fear left
once the sensations

ofpain and fear have gone.

Therefore, in the words of Bieri (ibid., p.45): "The word'consciousness' ... does not
designate a homogenous phenomenon. The word is ambiguous, its use is plastic; you
have to know the context

if you want to know what is meant."

The Nature of Implicit Knowledge

As stated previously, there is a general understanding iu the literature that implicit
Iearning is effortless, automatic, unselective, passive, inflexible and stimulus-driven
learning which is not modulated by consciousness or intention. Dominant accounts

implicit learning

of

see this occurring through the operation of automatic memory processes.

However, Wright and Whittlesea (1998) believe that this view oversimplifies the

of both explicit and implicit learning. Using a series of five
experiments, they set out to refute the key assumptions about implicit learning, as
fundamental nature

proposed by writers they cite, such as Reber, Cleeremans, and Hayes and Broadbent.
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Through these experiments, Wright and Whittlesea demonstrated that what subjects learn

implicitly about the structure of an experimental domain critically

depends on decisions

they make about how to organise the structural components. The application of
knowledge gained implicitly is not stable, but may be selected, or even created under the
demands

of the test task. They conclude that: "Implicit learning, just like explicit

learning, proceeds through active organisation of the stimulus complex, rather than by
passively absorbing any level of structure-

(ibid.,p.a0\. They

therefore refute, through

experimentation, the assumption that the learner is a passive or unselective recipient of

structure. They maintain that subjects learn about individual stimuli with full awareness,
however, what they are not aware of is the correlation of their knowledge with abstract
properties of the domain being tested. They demonsftated that subjects implicitly acquire

the potential to respond discriminatively on dimensions of which they are unaware at the

time of learning, by explicitly leaming correlated knowledge about individual instances.

This enables them to be sensitive to the presence or absence of an abstract properfy
without ever learning directly about

it or knowing

that

it exists.

Together their

experiments show that:

lmplicit learning is not the automatic acquisition of knowledge about
properties ofexperience. Instead,

abstract

it is the acquisition ofthe potential to respond

to an unanticipated demand, using knowledge that is only indirectly related to
that demand, that was computed directly to satisfr the demands of the induction

task(ibid., p.405).

Their fundamental argument is that there is only one kind of learning. People respond
adaptively to the demands of tasks by processing stimuli in whatever way is functional to
satisfu current objectives. In cases that are called explicit learntng, earlier experiences

may be directly related to the subsequent demand, in which case people may recognise
the source of their ability to perform the later task. Alternatively, those experiences may
be only indirectly and even accidentally related to the later task and the person may not

realise the source of their ability - those cases are called impltcit learning. However,

regardless

of people's

awareness about the source

of their ability, the principle

controlling later performance is always the same:
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Performance succeeds to the extent that resources exist to perform the activity
and are cued by the demands of the

task. We therefore argue that there are not

two forms of learning ... but instead that there is only learning, and that people
may be aware or unaware of the implications of that learning for the future and
aware or unaware on a later occasion of the source of their ability to perform
(ibid.).

The work of Wright and Whittlesea has important implications, in that most literature
cited in this area and in the domain of medical diagnosis (for example, Boreham 1991,
1992; Griffin et

al.,

1998), is based on the dominant account

of implicit learning

proposed by people such as Reber, Hayes and Broadbent. That Wright and Whittlesea

have conducted experiments which have produced empirical data demonstrating
completely different qu-rlities, calls into question the basis for this literature.

Dissociations Between Conscious and Unconscious Processing
Wright and Whittlesea's work maintains that consciousness is not the sole or dominant
agent responsible for variations in processing

stimuli. They argue the importance of

pu{pose, context and the person's past learning history to dictate the mental operations a
person performs. As previously discussed, they therefore see processing in both types

of

Iearning as complex, yet not essentially different. However, writers such as Macleod
(1998), Griffin et al. (1998) and Hayes and Broadbent (1998) maintain that there is a

clear dissociation between conscious and unconscious perceptual processing. This
proposition is examined in regard to the areas of system capacity, perceptual processing
and resources.

System Capacity

Macleod's argument is based on the cited studies of Broadbent, and maintains that
unconscious processing is carried out by a large capacity system, within which multiple
sources

of information are analysed in parallel. In contrast, conscious experience

is
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considered to be the product of a limited capacity system that operates only on a small
subset

of selected information at any given time.

Hayes and Broadbent (1988) take a similar stance to Macleod (1998), calling conscious
learning S-mode, or abstract working memory. They say that because

it can only hold a

small number of items, only a small number of variables may be considered at any one

time. Since each new act of associating is likely to require the products of previous
associations, learning proceeds serially (this assumption, too, may be debated, for
example, Rose

[992]

states that learning is a complex business

involving many aspects

of brain activity and is not reducible to a single linear sequence of events). Unconscious
learning they call U-mode and they maintain ttrat it reflects the unselective aggregation

of

frequency information. This results in a'situation-matching' mode of computation which
is not hindered by the storage limits of conscious processing.

Kandel et al. (2000) however, maintain that the distinction in terms of capacity refers to
short or long term storage of memory, not to implicit or explicit memory. That is, both

forms of knowledge are stored in stages: "Input to the brain is processed into short term

working memory before

it is transformed through

one or more stages into a more

permanent long-term storeo' (ibid., p.1244). Markowitsch (2000), also a newoscientist,
classifies episodic, semantic (the knowledge system), procedural and priming memory all
as sub-divisions

of long-term memory. By implication, he also is not associating implicit

knowledge with short term and explicit knowledge with long term memory. It is the sile

of long-term storage that differs depending on whether it is implicit or explicit. This
long-term storage seen$ to have an almost unlimited capacity, in contrast to short-term

working memory which is very limited. Howevero while there appears to be some
agreement among the neuroscientists as to general sites of storage for short term and long

term memory (for example Markowitsch, ibid.), the precise storage locations of the
different kinds of memory within long term memory are not yet agreed. For example,
Tulving (2000, p.730) states that:

M

An important point to note is that the distinction between explicit and implicit
memory is that between explicit and implicit retrieval

- that is, the distinction

applies only to the final stage of our typical memory task. This is because there

is no difference between explicit and implicit encoding, and there is, as yet, no
known way to distinguish between explicit and implicit storage. For this reason

among others, explicit and implicit memories do not qualify as memory
tosystems,"

This understanding calls into question the basis for much of the literature written about

expertise

in medical diagnosis, which has been based on an inaccurate account of

memory storage.

Perceptual Processing

To support his stance of dissociation, Macleod (1998) cites Shrevin and Dickman, who
distinguished tv,ro postulates conceming the unconscious. Their'weak' postulate simply

maintains that nonconscious processes do occur and operate outside awareness in ways
that can influence conscious experience and behaviour. The 'strong' postulate states that
the rules goveming nonconscious processing differ qualitatively from those that underpin
conscious processing.

Macleod claims that a number of studies have reported dissociations which support the
weak postulate, and cites the studies of Marcel in support of the strong postulate. He
states that:

Marcel's (1980) conclusion that nonconscious perception is govemed by a largecapacity system capable of processing multiple sources of information in parallel,
whereas conscious perception is mediated by a system marked by severe capacity

limitations, is consistent with Shrevin and Dickman's (1980) strong postulate
concerning the psychological unconscious

(I

998, p.76).

Macleod maintains that Debner and Jacoby sustained this conclusion in

subsequent

research where they observed that the reduction in processing capacity resulting from the
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simultaneous performance of a secondary task was associated with a significant decline

in the index of conscious perceptual processing, but with no change in the index of
nonconscious perceptual processing.

However, the subsequent work of Jacoby and his colleagues (Jacoby et al.,1997) can be

distinguished from that

of Marcel.

They concluded through experimentation that

conscious and unconscious processes are not mutually exclusive. They view the two
processes as independent, yet able to co-occur, depicting them diagrammatically as two

circles. They contrast this with two other models: the exclusive, or
dissociated relationship; or alternatively a redundancy relationship which sees
over-lapping

consciousness as comprising a subset of the unconscious, which assumes that conscious

processing can emerge out of unconscious processing when items reach a particular

threshold. This latter relationship seems to reflect the assumptions of analytical
psychology (for example, Jung, Von Franz) and psychotherupy more generally. As stated
by Mezirow (1991, p.3l):

Moreover, we know that we can transform tacit knowledge by bringing it into our
span

of attention, explicating it, and reassessing its validity, consequences and

usefulness, as is done in psychotherapy.

Although the dissociation assumption forms the basis of many of the studies of expertise

in medical diagnosis (for example, Griffin et al. 1998; Boreham, 1991, 1992), authors
other than Wright and Whittlesea (1998) also challenge this model. Dulaney (1997)
challenges what he terms 'information-processing' and 'separate systems' assumptions,

with the proposal of a unified system. He states that:

Central to my proposal is the idea that the explicit and implicit are distinguished,

not by one being conscious and the other unconscious, as is generally assumed,

but by different forms of nonconscious operations on different forms of
conscious contents that carry symbolic representation. We should identify
explicit with deliberafive mental episodes and the implicit with evocative mental
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episodes, but one is no more conscious or unconscious than the other (ibid.,
p.l7 9, original emphasis).

With this understanding, implicit learning therefore includes nonpropositional but fully
conscious contents such as perceptions and images. Explicit learning includes
nonconscious deliberative operations on propositional conscious contents.

Rose (1992) too, challenges the information processing assumption. He maintains that

the obstacle to our thinking about the process of knowledge and memory lies in our

reliance on the information processing metaphor.

It is instead a dynamic and

developmental biological process, which a computer analogy suppresses. He cites
Tulving, who states that:

A biological memory system differs from a mere physical information

storage

device by virtue of the system's inherent capability of using the information in
the service of its own survival (ibid., p.318).

Hamlyn (1983) acknowledges that

it

is taken as axiomatic in many quarters that the

theoretical structure of cognitive psychology must be expressed in the notion of the
functional roles of reception and processing of information within cognitive systems.
However, he claims that this 'story' is inadequate

- no account of cognitive processes
which restricts itself to the receipt and flow of information can be seen as adequate - at
best

it is over-simplification. Perception, for example, involves more than epistemic

factors, as it also includes a sensory and aesthetic aspect. The roles of agency, activity
and self-knowledge are also fundamental, yet are not incorporated

within an information

processing model.

Resources

O'Brien-Malone and Maybery (1998) also challenge the dissociation view in respect to
the claim that

little or no attentional resources are consumed by implicit learning and that

it is invulnerable to manipulations or cognitive resources (citing, for example, Hayes &
Broadbent and Dienes et al.). They consider this challenge in respect to three different
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domains of research, namely: artificial grammars, interactive tasks and serial pattern
learning. They concluded that:

The argument that implicit learning is invulnerable to the influences of
concurrent tasks that demand attentional or working-memory resources receives
at best, equivocal support across the three major paradigms (ibid., p.5l ).

Is Expert Knowledge

Implicit or Explicit?

Experiential theories acknowledge the importance

of 'doing' - that is, practical

knowledge. This form of knowledge is expressed only in practice and is learned through
experience with practice (Eraut, 1994). Macleod (1991) calls this 'natural leaming' and
says that

it occurs in the midst of ongoing, everyday activities and is something of which

we may not even be aware. We become 'experienced' at what we

do. Eraut (1994) notes

however, that the nature and status of practical knowledge is by no means agreed, and its
separateness

from theoretical knowledge may be more apparent than real. His view is

that theory is not stored in the mind in isolated and decontextualised

form. It

derives

meaning and richness from connections with other ideas and associations with a variety

of situations. Schrin (cited in Macleo d,, 1992) suggests that the effect of the context

of

practice on the practitioner's knowledge is to transform theoretical knowledge or
theories.

As previously referred to in respect to the declarative/procedural distinction, Ryle (1949),
whose work has informed many studies

in this area, distinguished between two types of

knowledge, 'knowledge how' and 'knowledge that', where the latter relates to acquiring
information - a theoretical knowledge base, and the former relates to knowing how to do

something. This necessarily includes understanding, as this is a prerequisite for
intelligent, as opposed to automatic performance. Jarvis (1992) further distinguishes
another dimension, 'knowing why', an analytical form of knowledge which may be
contextualised in practice, yet is not practical knowledge as such.
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Many writers (for example, Schdno 1987; Macleod 1991; Boreham, 1991, 1992;
Williams & Irving, 1996) have examined the knowing-in-practice which professionals
exhibit in their work, much of which is said to be tacit, or implicit knowledge. This
means that professionals possess and act on knowledge which they cannot bring to
consciousness or express

verbally. It is proposed by Baskett and Marsick (1992) that this

type of knowledge, as opposed to the conventional understanding of formal, theoretical
knowledge, is created by people

in interaction with their environment. This type of

'knowing'is:
...personal and involves gaining closer and closer approximation

of a sense of

certainty. In this process, professionals constantly engage in a kind of dialogue with
themselves and their environment and constantly revisit the myriad issues and
problems with which they are grappling at any one time (ibid.,

p.ll).

This is a dynamic interaction between the learner and the environment, and the resources

which are brought to bear on the learning experience are used mainly in an unconscious
way.

Senker (1998), in studies of tacit knowledge, differentiates between knowledge and skill.

While knowledge is a perceptual, cognitive process, skill implies knowing how to make
something happen

or sensory

-

ability.

it involves cognition, but also other aspects such as manual dexterity
She maintains that

in most instances skills draw on a combination of

tacit and articulated knowledge. She also suggests that: "...skills based on appropriate
combinations of tacit and formal knowledge in specific contexts might be better defined
as' expertise"' (ib id., p.225).

While some writers maintain the need to bring experience to conscious awareness in
order for learning to occur, both Macleod (1991) and Boreham (1991, 1992) argue for
the importance of unconscious, implicit learning. Macleod (1991), whose studies relate

to nursing practice, maintains that incidental or natwal learning involves a non-linear,
non-circular process of noticing, understanding and acting. She points to the importance
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of this experience as being relational and contextual, through which a nurse grows,
changes and becomes'experienced'.

Boreharn's studies (1991,1992) were of physicians'practice. He describes the way in

which consultants are often unable to articulate to junior physicians "...why they have
taken a particular course of action, and in fact are sometimes unoware of the actual
course of action they hwe talcen" (1992,p.76, original emphasis). He says that while it is

of a profession is explicit, it is only so when a
practitioner is aware of it and can express it verbally. He explores the notion of
assumed that the knowledge base

implicitness by examining the intuitive and feeling functions which contribute to medical
problem solving, concluding that:

...the capacity limitations

of short term memory prevent learners from representing

complex problems explicitly, but they can be understood at an implicit level because

implicit memory has no effective limitations (ibid.).

Borehamos writing is therefore based on the assumption

of a dissociation

between

implicit and explicit leaming. He clearly declares this dissociation in saying that:
In the conscious system, experiences

pass through short-term memory before

they are stored in long-term memory. However, the unconscious system operates

by recording the frequency and co-occurrence of events in the environment
automatically. Such processing does not pass through the conscious system, and
the records are not expressible verbally (1991, p.8l).

This understanding of processing however, does not align with that of neuroscientists
such as Kandel et al. (2000), as previously discussed. In addition, Rose (1992) maintains

that there is widespread opinion that this short-term / long-term distinction has imposed
an apparent simplicity on a more complex reality which has led many psychologists to

abandon the terms entirely and replace them with the less time-bound concepts

working

and.

of

reference memory.
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Boreham also assumes an understanding of implicit learning as unselective learning. He
states

that: 'oUnselective learning entails

on the environment (Hayes

openness to the complex interplay of variables

& Broadbent, 1988). It

contrasts wrth selective learning, the

process of focusing attention on key variables followed by verbalization of what has been

learned" (1992, p.74, original emphasis). He relates the importance of implicit learning
to the work of Reber, tbrough the assumption that consciously searching for solutions and

verbalising them suppresses the natural process of acquiring an implicit knowledge base.

This, Boreham maintains, limits the complexity that can be perceived, because explicit
learning is constrained by the limited capacity of short-term memory. He also claims that

many instructors prefer selective learning through a need to reduce training time and a
'natural bias' towards didacticism. This is an assumption of the educative process which
needs to be questioned.

Further, Boreham's stance does not acknowledge the importance maintained by
educational writers, of translating 'knowing-in-practice' into explicit and reflective
knowledge. His emphasis, in focusing on practical oknowing', discounts these facets of a
professional's learning. It also does not address the acquisition of new, or more complex

knowledge which may impinge on practice.

It could be argued that without

taking

specific steps to promote and cultivate reflective, critical thinking, that the 'expert' of

Macleod and Boreham's studies, may not be equipped to deal consciously with new and
changing situations (Smedley, 1991).

Griffin et al. (1998), who also studied implicit learning in the domain of medical
diagnosis, take a similar stance to Boreham (1991, 1992). They state that while the
product of explicit learning is a database, implicit learning is a function of observation

and discovery involving the unconscious induction of concepts and rules. From an
educational perspective this understanding can be challenged in that observation and
discovery, extended by critical reflection, may result in a learning experience which can
be explicitly articulated. However, they clearly maintain that there is a dissociation

between implicit and explicit knowledge and, similarly to Boreham, exclude any
reference to the integration

of these forms of knowledge through processes such as
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reflection on contextually relevant leaming experiences. Their references to explicit
learning instead concentrate on traditional university examination scenarios.

O'Brien-Malone and Maybery (1998) label the implied stance of Griffrn et al. as the noaccess position, as opposed to a possible-access

position. Under both positions implicit

knowledge is acquired unconsciously and the learner has no intent to learn. However,

under the no-access position, implicitly acquired knowledge remains closed to
consciousness, whereas under the possible-access position, implicit knowledge is not held

to be necessarily unconscious. They maintain that the accessible status of implicitly
acquired knowledge can be tested after the training incident is complete. The implication

from taking this position is that

it could be possible to make implicit knowledge

conscious by using appropriate learning experiences. This supported by Tomlinson
(1999a).

In contrast to Mcleod (1991), Boreham (1991, 1992) and Griffin et al. (1998), writers
such as Sch<in (1987), Mezirow(1991), Brookfield (1987), Baskett and Marsick (1992)
and Ethel and McMeniman (2000) argue the importance of making implicit knowledge

explicit through the process of critical reflection. Brookfield (1987) maintains that
critical thinking comprises two inter-related processes: identifring and challenging
assumptions, and imagining and exploring altematives. Critical thinking is more than a

mental activity in that it becomes reflection in action and is observable. As such, the
development of critical thinking encourages a deeper approach to learning, which is not

just an: "...abstract, rarefied academic process" (p.288), but is an activity which is part of
our orientation to both professional practice and everyday life.

The work of Kauppi (1991) supports this argument. He states that routinisation forms the
basis of day-to-day working

life by building up the tacit knowledge-base and the practical

consciousness of the practitioner. However, transformation, which forms the basis

of

qualitative changes in working practice, requires a more theoretical and discursive
knowledge-base and a more reflective orientation towards

work. In arguing the

importance of theory, Eraut argues that:
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... perfonners should attempt to bring the largely intuitive aspects of their
practice under some kind of critical control. Both transfer to a wider range of
situations and further improvement of performance in familiar situations are

difficult to achieve without this critical consciousness of what one is doing

and

why (cited in Rolls, 1997,p.201).

Jarvis (1992) notes that independent practitioners, as they become more proficient, do
tend to forget the original rules they worked by, much in the way Benner (1984) makes
the point that with growth in expertise the original rules tend to play a less conscious part

in professional practice. However, Jarvis wams against this, saying that there is a danger
that this is also the beginning of the process of habituation, which can result in bad

practice. Hence knowledge which has become internalised, tacit and diffrcult for the
practitioner to articulate needs to be challenged - practitioners cannot always be sure of
acting in a taken-for-granted maruler, because if they are then confronted with new or
complex situations they may not have the ability to adapt and change their practice.

Ryle (1949), in writing about 'knowing how', distinguishes between habit and intelligent

performance. The former means that someone does something automatically, without a
mind to what he/she is doing. The essence of this practice is that one performance is the
exact replica of its predecessors. He contrasts this with intelligent perforrnance where

one performance is modified by its predecessors, where innovation occurs and where

rather than repeating actions, he/she operates without precedent, particularly in
ambiguous situations. He gives the example of a mountaineer walking over ice-covered
rocks in a high wind in the dark, who:

... does not move his limbs by blind habit; he thinks what he is doing he is ready

for emergencies, he economizes in effort, he makes tests and experiments; in
short he walks with some degree of skill and judgement.

If

he makes a mistake

he is inclined not to repeat it, and if he finds a new trick effective he is inclined to
continue to use it and to improve on it (ibid., p.42).

53

In short, intelligent performance means that

a person is continuously leaming, which is

not the case with habitual or automatic performance. Hyland (cited in Rolls, 1997)
clarifies this in his discussion of propositional knowledge
case, as opposed to

-

knowing something is the

practical knowledge, that is, knowing how to do something. Both, he

argues, are necessary to generate 'intelligent perfomtance'.

Tomlinson (1999a) draws attention to the 'obvious possibility' that implicit and explicit

cognitive processes may exist side-by-side within the same activity. In practice, fastchanging, dynamic contexts require both instant pattern-reading and an intuitive matched
response, and deliberative analysis and decision-making. He also maintains that explicit

cognitive processes involve implicit processes embedded within them, and that the
relationship of implicit and explicit processes change as a function of experience. For
example, sufficient implicit processing may not only establish an intuitive performance

capability, but also lead to explicit awareness of what is going
supports this

view. He maintains that tacit and explicit

on.

Polanyi (1964)

knowledge are not sharply

divided. While tacit knowledge can be possessed by itselt explicit knowledge must rely
on being tacitly understood and applied. He concludes that all knowledge is either tacit
or rooted in tacit knowledge, that wholly explicit knowledge is unthinkable. At the same

time, on a philosophical level, Polanyi (1967) maintains that while moving from tacit
knowledge to an analytical understanding of the particulars may destroy our overall
understanding
understanding

of meaning, if we can then explicitly integrate these particulars, our
will then be far beyond the range of tacit integration. Further, Tomlinson

(1999a) cites Cleereman's stance, which is that implicit learning is the default mode for
humans, though consciousness is equally a feature of our normal state. Cla:<ton (1997)

also points out that human beings unavoidably have and need both modes, and

it is

reductionism to think we have to choose between them in order to understand human
action.

It is the necessity for incorporating

new or more complex knowledge and reflective

processes into practice in order that a practitioner can call on analytical processes where

problems occur or assessment is required, that challenges the implicit stance of writers
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such as

Macleod (1991) and Boreham (1991, 1992). Williams and Irving (1996) support

this, in writing about counselling. They maintain that counsellors claim to function
intuitively, the common understanding of which is reaching a conclusion without being
able to offer an explanation of how or why this occurred. However, they argue that it is

indefensible for a counsellor to argue that

'I don't know what I'm doing.'

They state that

intuitive feelings in professional practice ought to be capable of aaiculation, of being tied
to concepts expressed through practice

- it is by being present in consciousness that they

gain meaning, and to be able to access these meanings it is necessary to be able to reflect

on them. They conclude that

if

counsellors rely on implicit knowledge, this precludes

them from reflecting on and assessing their work, making their practice unsafe.

These arguments have been translated into many other studies

of

professional

development and education. For example, the works of Dymock (1995), Ecclestone
(1996), Smedley (1991), Aylin (1991), McAlpine, Frew and Lucas (1991), Farquharson

(1991), Baskett and Marsick (1992), Kauppi (1991) and Rolfe (1996, 1998a and b)
emphasise how explicit opportunities for reflection are needed in professional education

in order that the varied, disjointed, implicit and intuitive experiences may

become

meaningfully integrated into eoherent and increasingly expert learning (McAlpine et al.,
1991). In addition writers such as Penington (1992), Downie (1990) and Eraut (1994), in
examining professionalism, highlight the importance of the commitment to passing on a
body of knowledge as one of the key criteria for professionalism. Williams and Irving
(1996) surnmarise this by saying that professions

will only advance if the 'wisdom' of the

individual practitioner is understood and articulated in such a way that it can be passed on
to others.

The Role of

Intuition

Definitions
The term intuition is widely used in studies of expertise, however attempts at definition
are diverse

Mezirow,

(for example, English, 1993; Claxton, 1997, 1998; Williams & Irving, 1996;

l99l).

Claxton (1998) maintains that intuition has been an uncomfortable, and
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therefore neglected notion in psychology. It brings up too many connotations from which

psychology, tlS an empirical science, has tried to distance

itself. For example,

subjectivity, the unconscious, aesthetics and mysticism. It has therefore been ignored and
undervalued in a culture of rationalism. He defines intuition as:

... knowledge

-

course of action

of

an answer to a question, a solution to a problem, a putative

-

which comes to mind with a certain aura (or even conviction)

'rightness', or at least plausibility or fruitfulness, yet without clearly

articulated reasons or j ustifi cati ons (i b id., p.zl 7 ).

He maintains that

it may arrive abruptly 'like

consciousness much more

slowly.

a

bolt from the blue', or it may emerge into

He cites many studies conducted over the last 30 years

that have thrown valuable light on the nature and function of intuition, and give cause to
question many of the previous assumptions of cognitive science which viewed explicit,

articulate thinking as the most powerfuUthe only valid, form of cognition. He calls this

kind of thinking d-mode, where the

'd' stands for deliberative,

the kind of intelligence

generally dubbed intellect. He draws attention to the limitations of this type of thinking,
conhasting it with realms of the mind that lie beyond and beneath the conscious intellect.
This type of intelligence he associates with intuition, insight, creativity and wisdom and
calls the intelligent unconscious (1997).

Mezirow (1991) writes of the role of intuition and imagination in confronting the
unknown, stating that:

The more reflective and open to the perspectives of others we are, the richer our

imagination of altemative contexts for understanding will be. Intuition can also

play a central role in identif,ing a strange experience. Intuition refers to
immediate recognition of the experience's meaning or significance without going

through the process of intentional analysis... Intuition can guide us when we
encounter the unknown, suggesting metaphoric analogies and directions for
abductive thought. It is also a process that can provide insight during the process

of problem solving or reflection (p.83).
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Dictionary definitions also link the terms intuition and insight. For example:

Intuition:

Immediate apprehension of the mind without reasoning; immediate

apprehension by sense; immediate insight (Fowler & Fowler, the Concise Oxford

Dictionary,

197 4, p.639).

Insight: Seeing and understanding the inner nature of things clearly, especially
by intuition.

Intuition: The immediate knowing of something without the conscious use of
reasoning (Webster's New World Dictionary, cited in Seifert, Mayer, Davidson,
Patalano and Yaniv, 1995, p.66).

Claxton (1997) reminds us that:

Even scientists themselves, or at least the most creative of them, admit that their
genius comes to them from layers of the mind over which they have little or no

control (and they may even feel somehow fraudulent for taking personal credit
for insights that simply 'occurred to them') (p.3).

For example, Einstein, dubbed the pre-eminent scientist in a century dominated by
scientists, the embodiment
discoveries:

of pure intellect (Golden, 1999), was said to make

his

"...by dint of intuitive, not scholarly, intelligence" (Rosenblatt, 1999, p.56).

However, while acknowledging the importance of insight, writers such as Mayer (1995)
and Seifert et al. (1995) seek to demysti&

this occurs

-

it by offering cognitive explanations

as to

how

Mayer in terms of problem solving theory and Seifert et al. in terms of the

'prepared-mind', inforrnation processing perspective.

Claxton (1997) refers this stance back to the influence of Descartes, where the concept

of

'mind' was shrunk to admit only conscious reason, and to deny the legitimacy or even the
very existence of aspects of the mind not open to introspection. He writes that:

Descartes wrote to his friend Mersennes: 'nothing can be in me, that is,

mind, of which

I

am not conscious;

I have

proved

in my

it in the Meditations', and his
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insistence that the intelligent unconscious simply did not exist carried such
conviction that it seeped into the culture at large, and became 'common sense'
(ibid-, p.205).

This assumption that conscious reason was the highest mental achievement fed the
growth of empirical science and the 'technopoly' of today (Postman, 1993). It generates

a 'discomfort' towards the notion of the intelligent unconscious which gives rise to
cognitive theorists attempting to make it rational and explainable in ways such as Seifert
et

al.'s (1995) infonnation processing model of insight.

Hammond, Hamm, Grassia and Pearson (1997) claim to have demonstrated through their
studies that analytical cognition is not superior to intuitive and 'quasi-rational' cognition.

They maintain that part of the problem in addressing the concept of intuition is that most
people call intuition anything that analysis is not, citing the following definition as an
example:

... a judgement is called intuitive if it is reached by an informal or unstructured
mode of reasoning without the use of analytic methods or deliberate calculation
(Kahneman

& Tversty, cited ibid., p.173).

Williams and Irving (1996) also draw attention to Cartesian dualism and its extension to
the: "...doctrine of objective/subjective" (yt.225). This describes infonnation we share
about the outer world as objective (measurable by science), and the inner world

in which

the outer world is represented as subjective (known privately and not accessible to
science). They maintain that it is through phenomenology that both kinds of knowledge
can be

integrated. Therefore from

of knowledge

-

a phenomenological perspective

there is only one kind

experience in consciousness, which means that notions of 'objective' and

'subjective' necessarily merge. Phenomenological psychology is said to emphasise the
wholeness of action:

What is important is the sense made of a situation

-

that is, how events perceived

as being generated extemally and events portrayed internally are brought together
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intuition. Indeed
"phenomenology is a philosophy of intuition" (Giorgi, 1995, p.3l); it is the
philosophy of ascribing meaning, of making sense. It describes the process of
to form a reality. Husserl (1983)

describes this process as

bringing together experiences in consciousness to produce knowing (ibid.,
p.228).

Claxton (1997) maintains that the ways of knowing of the intelligent unconscious are
receptive, not proactive; they are tolerant of information which is:'o...faint, fleeting,
ofrt' or
ephemeral, marginal or ambiguous; they like to dwell on details which do not
immediately make sense" (p.13); they are happy to relinquish the sense of control over
the directions that the mind spontaneously takes; they embrace sources of knowledge less

articulate, conscious and predictable; and they are prepared to take seriously ideas that
come 'out of the blue' without needing to have a rational train of thought to

justiff them.

He cites Westcott, who concludes that:

... intuition is most likely to occur when the information on which an inference is
based

is excessively complex, apparently absent or limited, or when the time

necessary

for explicit manipulation of data is not available ... These are all

conditions which remove the thinker from direct application of adult, socially
validated logic (tbid., p.75).

Schtin (cited ibid.) refers to these conditions as being

off the well laid out highways of

technical rationality, instead being the 'swampy lowlands' of professional practice.

Jung, who founded the branch of psychology known as analytical psychology, considers

intuition in a psychological sense. Along with many other analysts in this field since his
major works, he has written widely on the subject of psychological 'types', maintaining
that the conscious psyche consists of four basic psychic functions: sensation, thinking,

feeling and intuition. By sensation he refers to perceptions made by means of the sense
organs; thinking is the function

of intellectual cognition and the forming of logical

conclusions; feeling is a function of subjective valuation; and intuition is the perception

of unconscious contents (1971). These functions express and represent various modes

of
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conscious orientation. Ideally,

for complete orientation, all four functions

should

contribute equally:

... thinking should facilitate cognition and judgment, feeling should tell us how
and to what extent a thing is important or unimportant for us, sensation should

convey concrete reality to us through seeing, hearing, tasting etc., and intuition
should enable us to divine the hidden possibilities in the background, since these
too belong to the complete picture of a given situation (rDid., p.5 I 8).

However, he maintains that in reality these functions are not uniformly differentiated, and

individuals normally have one function more differentiated than the others, through
which they demonstrate a preference for orientation. This theory, which has been further
developed into a widely used index of personality typing by Myers (1993), maintains that
these functions are

paired: thinking with feeling, and sensation with intuition. This

means that whichever function is the preferential mode

its paired opposite

(the perception

of orientation for an individual,

will be the least developed personality function. That is, if sensation

of concrete reality) is the primary way a person prefers to gather

information, then while thinking and feeling may have varying degrees of development,

intuition (sensation's paired opposite)

will

be the least developed function and

will

remain largely in the unconscious. Likewise, for a person who orients by thinking,
feeling impressions will be rurdifferentiated, and vice versa.

In looking specifically at intuition, Jung (1971) states that it is the function that mediates
perceptions in an unconscious way (which cannot be traced back directly to a conscious,
sensory experience), and that:

The peculiarity of intuition is that

intellectual inference, although

it

it is neither

sense perception, nor feeling, nor

may appear in these forms. In intuition a

context presents itself whole and complete, without our being able to explain or
discover how this content came into existence. Intuition is a kind of instinctive
apprehension, no matter

of what contents. Like sensation,itis

an inational

function of perception. As with sensation, its contents have the character of

60

being "given", in contrast to the "derived" or "produced" character of thinking

andfeeling contents... The certainty of intuition rests equally on a definite state of
psychic "alertness" of whose origin the subject is unconscious (iDid., p.453,
original emphasis).

His use of the term 'irrational' here does not denote something contrary to reason, but
something beyond it, in that it is not grounded on reason. He also distinguishes concrete

and abstract forms

of intuition, the former responding directly to given facts and

therefore mediating perceptions concerned with the actuality of thingso while the latter
mediates the perceptions of ideational connections and needs an element of direction or
an

aim. Infuition may come to the surface of

consciousness as a

'hunch' or as a sudden

discovery of a pattern in seemingly turelated events. It permits perception beyond what
is visible to the senses, including possible future events. People who prefer intuition may

develop characteristics that become imaginative, theoretical, abstract, future oriented,
original and creative. They may also become so intent on pursuing possibilities that they
overlook actualities (Myers, McCaulley, Quenk & Hammer, 1998).

Intuition in Expert Practice
Williams and Irving (1996) maintain that acting intuitively is the hallmark of expertise.
Progression from proficiency to expertise is said by authors such as Dreyfus (1996,1997)
and Benner (198a) to occw when decision-making as well as situational understanding

becomes intuitive rather than analytical, therefore requiring significantly more
experience. In analysing the contexts in which the term 'intuition' is referred to, these
writers appear to be using it in the same way as other writers use the term 'implicit'. That

is, the movement away from relying: "...on an analytic principle to connect his or her
understanding of the situation to an appropriate action" (Benner, 1984, p.31). Dreyfus
and Dreyfus (cited in Eraut, 1994,p.126) describe it as a process in which:

No detached choice or deliberation occurs. It just happens, apparently because the
proficient performer has experienced similar situations in the past and memories of
them trigger plans similar to those that worked in the past and anticipations of events
similar to those that occurred.
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This description is one of a leamed response. Therefore, it is my premise that in most
instances these authors are actually speaking of implicit, or tacit knowledge, which has

been learned and routinised through a long period

of experience and is therefore

accessible for action without conscious deliberation much in the manner described by
Boreham (1991).

English (1993), critiques the notion of intuition as used in these models, from

a

traditional cognitive science viewpoint. In a similar manner to writers such as Mayer

(1995) and Seifert et al. (1995), he maintains that intuition is better explained by
reference to cognitive processes such as decision-making, pattern recognition and
perceptual

acuity. While English

(1993) states that nursing practice and clinical

assessment should be founded on scientific knowledge and

explicit criteria, not on the

'hunches' which are his interpretation of intuition, his primary objections in regard to the
use of intuition by experts are not so much due to the lack of an analytical or explicit
dimension, but due to the portrayal of nurses in relation to:

... an unfortunate connotation with the concept of intuition, relating it to familial
telepathy or mysticism, or an exclusively feminine

it is a subjective

trait.

Whatever feelings it evokes,

and questionable entity and hence, until empirically and

unequivocably validated, has limited applicability in a nursing profession which is
attempting to develop a research base to support its actions (ibid., p.390).

This sounds more like an argument caught in the polarity of positivism versus postpositivism, and English has in turn been criticised for his stance on the grounds that his
critique is: "...steeped in positivist cognitivism ' (Darbyshire, 1994, p.756). However, he
raises some valid questions in regard to some of Benner's assumptions about infuition,

such as: "The expert cannot explain how she makes her deductions" (English, 1993,
p.389); "...intuition is the exclusive province of the expert" (ibid.); and "Experts can only
be understood by other experts and so are unable to communicate the secrets of their
understanding to non-experts" (ibid.).
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Looking at intuition from an analytical psychology perspective, the use of the term as it is

employed in experiential models of expertise is certainly problematic. Some of the
behaviours and attitudes associated with an intuitive preference towards gathering
information are given by Bayne (1997) as:

.
.
.
.
.
.

seeing possibilities and patterns

imaginative, speculative

likely to

see the

overall picture

work in bursts of energy with quiet periods in between (need for inspiration)
like variety
impatient with routine.

Given that a sensation preference, with a regard for facts, observation, a step by step

logical mode of work and an attention to detail, is a completely different way of
orientation to this, it is difficult to determine whether the experiential models assume that
experts

will all have an intuitive mode of orientation (which would exclude

sensates

from

expertise), or simply use the term loosely to refer to implicit knowledge and behaviour.

In addition, these models polarise intuition against an analytical orientation (Benner,
1984; Dreyfus

&

Dreyfus, cited in Eraut, 1994), maintaining thatwhen the stage of

expertise is reached, no detached choice or deliberation occurs. From an analytical

psychology position, the use of intuition does not exclude an analytical orientation.

Thinking and intuition may both be well developed, complementary functions. This
understanding

of compatibility is also reflected in cognitive psychology in

the

contributions of uniters such as Etringer, Hillerbrand and Claiborn (1995) and Elstein and
Bordage (cited in Eraut, 1994). Etringer et al. call attention to the false separation

of

intuition from analysis by many theorists, and both they and Elstein and Bordage
emphasise their complementary nature (see Chapter Four, Cognitive Psychological
Theory).

The differences in analytical thinking portrayed by an intuitive thinking (NT) type

of

person as opposed to a sensation thinking (ST) type is, according to Myers et al. (1998),

Bayne (1997) and Hedges (1993), more a difference of focus and means of perceiving
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information. That is, ST types typically approach decisions regarding facts using
objective analysis, with a linear and logical process of reasoning from cause to effect,

from premise to conclusion (Myers et al., 1998). NT people typically focus on
possibilities, theoretical relationships and abstract patterns. While they still tend to be
logical, their thinking tends to be more forward oriented. This brings up an interesting

possibility. Groen and Patel (1988) have conducted studies on the reasoning processes of
experts in medical diagnosis. Their studies concluded that the diagnostic explanations

of

subjects making an accurate diagnosis (this group consisted of experts making diagnoses

in their direct domain of expertise) consisted of forward reasoning processes. In contrast,
subjects making an inaccurate diagnosis (mostly novices, or experts making diagnoses
outside of their direct domain of expertise) used backward (deductive) reasoning, or a

mixture of both. The association between backward reasoning and the formation of
inaccurate

or incomplete

diagnoses supported Groen and Patel's notion that an

individual's awareness of an inaccurate or incomplete situation model (due to lack of
expertise in the domain) results in some form of backward reasoning. However, another

possibility derived from this association which could be tested, is that personality type
contributes to reasoning processes and that, as maintained by the experiential models,

intuition does correlate with expertise.

While

it is outside the scope of this research

study to determine whether such

a

correlation exists, the assumptions made by the experiential models of Benner (1984) and
Dreyfus and Dreyfus (1996, and cited in Eraut, 1994) do generate by implication several
questions, such as: What happens

if a professional is not intuitive? Will

he or she never

become an expert? What about non-expert professionals who are intuitive, since intuition

is claimed to be the 'exclusive province' of the expert? Should we be preselecting
students for professional programmes according to whether they are intuitive, in order

that we increase the proportion of expertise in a profession? How can we hope to pass on
the knowledge of an expert to teach others

if it cannot be communicated? Or indeed, is

the emphasis on inarticulable knowledge, unable to be passed on to others, in fact an
example of the problematic relationship between knowledge and power?

If a profession,

or areas of expertise within a profession, are 'mystified', excluding others, then the
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experts holding the knowledge will maintain a monopoly. This has consequences both in
respect to the suppression of the educative process and on the growth of the profession as
a whole.

ln general therefore, there is much confusion evident in the understanding
concept of

and use

of the

intuition. While this study does not propose to deny the use of intuition by

experts (as argued by English
used in experiential models.

,

1993), it does challenge the loose application of the term

It is proposed that the concept,

as defined by writers such as

Claxton and Jung, is far more encompassing and complex than the way it is used in these
models, which appear to be confining it to the notion of implicit learning and behaviour.

Summary
This chapter has investigated key definitions, meanings and debates within the literature
on professional expertise. Implicit and explicit learning and the associated concepts of
consciousness and unconsciousness have been explored,

with the ambiguity

and

contradictions surrounding these terms acknowledged. These concepts are central to any
deep understanding ofprocesses occurring during professional practice, yet are often

ignored or treated in a 'taken for grantedo manner in studies of expertise, particularly

those located outside the field
Tomlinson

(I

of cognitive psychology. Yeto as summarised

by

999b, p.533):

If there is an even more basic

lesson, however,

it is surely to avoid

the thought

versus action dichotomy of traditional dualism, but instead to grapple with the

difficult issues of balance and interplay between implicit and explicit facets of
processing.

The majority of studies however, tend to investigate either the thinking aspects or action
inherent in expertise. Few, other than some philosophical enquiries, even appear to view

these as a dichotomy, instead assuming a stance representing one and completely
excluding the other.

65

The concept of infuition as a largely unconscious process has also been examined, given
the widespread use of the term in the literature. While most authors writing within the

field of professional expertise seem to use the temr in a context where it might be better

labelled 'implicit knowledge',

it

has been acknowledged that the 'intelligent

unconscious' notion of intuition as proposed by Claxton, and intuition as a frrnction

of

personality as proposed by Jung, offer a much deeper and more complex understanding
of intuition which seem to lie beyond the scope of the professional expertise literature.

This chapter therefore has aimed to clariff these terms in order to incorporate or reject
characteristics of expertise relating to them, within the integrated model formulated and
presented in Chapters Four and Eleven. Preceding the introduction of this model, the

following chapter presents and critiques the key models of expertise found in the
literature.
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CHAPTERFOIJR
Conceptual F rameworks F or Expertise

There are three broad categories oftheories ofexpertise considered appropriate to this

study, namely: experiential theories derived primarily from the health professions;
educational theory; and cognitive psychological theory. These theories reflect a spectrum

of views on expertise. On the one hand, reflected in cognitive psychology, expertise

is

associated with specific types and bodies of knowledge, the acquisition of which is a

cognitive process (Faulkner et al., 1998). Here expertise

is 'knowledge in people's

heads'. Alternatively, expertise is seen to be a social construct, shaped by the external
context of the 'expert' rather than by intrinsic qualities. These theories emphasise the
importance of learning from experience, of 'doing', with only occasional reference to

either a theoretical component or acknowledgment of the importance of making the
process

explicit. Eraut (1994)

suggests that reasons

for such a strong 'swing of

the

pendulum' are the strong anti-intellectualisation of the 1980s (it could be argued that it is
not confined to this time period), the failure to properly recognise theory in use, which is
a point strongly emphasised by Argyris and Sch<in (1974), and the failure to recognise

how theory is used in practice. That is, that it rarely just gets 'taken off the shelf and
used without undergoing some form of transformation.

It is within educational theory that there is recognition of the importance of both sides of
the spectrum in the development of expertise and for hansformative, qualitative changes

in practice, although strangely, this integration is not particularly evident in studies of
expertise in teaching. Neither cognitive nor educational theory appeil to have been

integrated into models of professional expertise developed

in respect to the health

professions.

This chapter examines the key frameworks for expertise as presented within literature
drawn from these three areas.
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Experiential Theories
As previously stated, experiential theories emphasise the importance of 'doing', that is
practical knowledge. Considerable emphasis in the health professions has been placed on

the experiential novice to expert models of skill acquisition originally proposed by

Dreyfus and Dreyfus (cited

in Eraut,

1994 and Dreyfus

& Dreyfus, 1996) and

subsequently developed by Benner (1984). While there is much literature available

which focuses on practical knowledge, the majority use the five stage novice to expert
orientation proposed by these autlors either to further explicate the notion of expertise, or

as a basis for

critique. Few writers within an experiential orientation propose an

alternative model. Further, many authors writing about the development of expertise

within professions such as medicine (Hammond, and Schmidt, Norman & Boshuizen,
cited in Eraut, 1994), while speaking of 'clinical' expertise, actually focus on cognitive
rather than experiential dimensions.

Five Stage Novice to Expert Models

The five stage Dreyfus model emphasises 'skilled behaviour,' with a connotation of
semi-automatic rather than deliberative processes. Eraut (1994) maintains that they

define skill as an integrative overarching approach to professional action, which
incorporates both routines and decisions to use

them. Eraut (ibid., p.n$ provides a

brief summary of the Dreyfus model of skills acquisition as given in Table One. This
model is based on two groups of examples: the application of rational methods to
decision analysis, mathematical modelling and artificial intelligence; and those judged as

'authentic' representations

flying.

of expertise,

such as playing chess, car driving and plane

Benner (1984) applied the model to nursing in order to describe the nature

nursing experience,

ild

in doing so expanded on the stages of this model within

of
an

application to nursing. For the purposes of this study, the fifth stage of 'expertise' has
been further elaborated into key concepts using original and subsequent literature from
these authors, as seen

in Table Two.
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Table One: Dreyfus Model of Expertise

Level

.
.
.
Ianl

.

l Nwice:
Rigd

adherence to aught rules or plans.

Little situational perception.
No discretionary judgemenr
2 Advaneed Begirmer:

Guidelines

for action

based on attributes or aspects (aspects are global

characteristics of situations recognisable only after some prior experience).

.
.

Situational perception still limircd.

All atributes

and aspects are treated sepaxately and given equal importance-

Lsrtel3 Competent:

.
o
o
o

Coping with crowdedness.

Now sees actions at least partially in terms of long-term goals.
Conscious deliberate planning.
Standardised and routinised procedr.nes.

Level4 Proficient:

.
.
o
.
.

Sees situations

holistically rather than in terms of aspecs.

Sees what is most important in a situation.

Perceives deviations from the normal pattern.

Decision-making less laboured.
Uses maxims for guidance, whose meaning varies according to ttre situation.

Lettel5 F.xpert:

o
o
o
o

No longer relies on rules, guidelines or maxims.
Intuitive grasp of situations based on deep tacit undentanding.
Analysis approaches used only in novel situation or when problems occur.

Vision ofwhat is possible.
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Table Two: The Stage of Expertise (Benner, 1984; Benner et al.r1996;
Dreyfus & Dreyfus, 1996)

Expert practice is characterised by increased intuitive links between seeing the salient issues
in a sittution and ways of responding to them (Benner et al.,1996).

The expert not only knows what needs to be achieved, based on mature and practised
situational discrimination, but also knows how to achieve the goal: "When things are
proceeding normally, experts don't solve problems and don't make decisions, they simply do

what experience has shown normally works" (Dreyfus & Dreyfis, 1996, p.42). They give an
example, saying that the unconscious, involved relation

of the driver to the road is never

broken by detached, conscions thought. However, they do acknowledge that while expert
performance is ongoing and non-reflective, the best of experts, when time permits, think
before they act.
When time permits thought experts use a detached meditative reflection termed'deliberative

rationality'(Dreyfus & Dreyfus, 1996). They add, however, that with skills like nursing,
there is rarely time for meditative deliberation.

Experts no longer rely on analytic principles (rules, guidelines, maxims) to connect their
undentanding of the situation to an appropriate action (Benner, 1984). Interestingly Dreyfus
and Dreyfus (1996) claim that experts normally don't think about their rules for choosing
goals or actions: "....since if they did they would regress to the competent level" (p.43).

Experts have an intuitive grasp of each situation and can zero in on the accurate region of a
problem without wasteful consideration of a large number of unfruitful, alternative diagnoses
and solutions. They operate from a deep understanding of the total situation (Benner, 1984).

The vision

of 'what is possible' is one of the characteristics that separate competent from

proficient and expert performance (ibid.).
a

The expert's performance is fluid and flexible (ibid.: Benner, Tanner & Chelsa, 1996).

a

Expert nurses have an increased facility and comfort in their level of emotional involvement
and connection with patients and their families GbA.).

Experts have experience-based pattern recogrition, which sets up the possibility for noticing

when the clinical situation is not unfolding as expected

- experienced as a sense of

unease

(ibid.).
Expert nurses demonstrate a moral stance, with skills of advocacy, communication and caring
practices which create a supportive public space for their caring practices (ibid.).
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Alternative Experiential Models

Raiola (1990) proposes an alternative experiential model, writing from within the
application of outdoor education. He proposes a four stage cycle in the establishment

of

expertise in outdoor leadership G,.237), as seen in Table Three.

Table Threer Raiola's (1990) Model of Expertise

Stage

I

-

Student

Unconsciotn Incompetence:

is

unaware

of skills, knowledge, and experiences

associated

with effective

leadenhip.
Stage 2

-

Conscious Incompetence :

Student becomes awale of his/her level of incompetence at specific skills and knowledge

with effective leadenhip.

associated
Stage 3

- Conscious Competence :

Learning skills and information, leader is very aware

of skills and knowledge, and is

immersed in that awareness to the point of awkwardness.
Stage 4

-

Unconsciotts Competence:

Leader is able to operate at a high level of skill and abilities without conscious effort.

He proposes this as a cyclical model in that each time a leader moves into a new situation
and is required to encompass new learning, the cycle

will begin again. This model is also

cited in Rolfe (1996) as being the work of Saville (cited in Schwartz and Walker, 1995),
postulated in regard to teacher education. Rolfe however, adds to both Saville's and
Benner's stages as shown in Table Four. Rolfe proposes that a further stage of conscious

expertise needs

to be added to

these models, which relates to a level

of

advanced

practitioner who is able to reflexively generate theory back out of practice, and requires
the practitioner to act in a mindful way (see following section).
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Table Four: Rolfe's (1996) Sequence of Learning

Saville

Unconscious incompetence
Conscious incompetence
Conscious competence
Unconscious competence

Rolfe

Benner

Novice
Advanced beginner

Novice
Advanced begirner
Competent
Proficient
Tecbnical expertise
Advanccd practitioner

Competent

Proficient
Expert

Strengths of Experienttal Models

Experiential approaches to expertise emphasise the 'picking up' of flexible styles of
professional behaviour, as opposed to the behaviourists' emphasis on direct instruction,
behavioural modelling and coaching (Erau! 1994).

It is interesting to note that they

maintain that their models lie in opposition to a behaviourist emphasis on modelling,

while authors (for example, English, 1993) writing about the experiential models
emphasise the importance they place on observing and emulating role models. The

Dreyfus model (presumably drawing on the work of Ryle) emphasises a knowing how
rather than a lonwing that and supports the existentialist view that human understanding

is a skill related to knowing how to find one's way about in the world, rather than
knowing a lot of facts and rules (Dreyfus

& Dreyfus,

cited

ibid.). They therefore

see

their model as a positive defence against the rationalist tradition of analytic reasoning,
instead proposing a holistic response to situational understanding.

The experiential models provide an analysis of skilled behaviour under conditions

requiring rapid interpretation

in

complicated situations, accounting

for both

the

complexity of professional work and the long time period required to develop expertise.
They also give credence to the often ignored role of tacit knowledge in professional
action. Eraut (ibid.,p.l27) maintains that:
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The strength of the Dreyfus model lies in the case

it

makes for tacit knowledge

and intuition as critical features of professional expertise

in

'unsfiuctured

problem areas'.

Proponents of Benner's work within the field of nursing emphasise the importance of her

contribution to a phenomenological understanding of 'knowing how', our way of 'being-

in-the-world' and of uncovering and seeing much of the richness and complexity of
skilled nursing practice (Darbyshire, 1994).

Limitations of Exper iential Model s
These models have been critiqued on many grounds (for example, Eraut, 1994; English,
1993:'

l.

R3lfe, 1998a and b), most of which can be grouped into four areas:

The emphasis is almost entirely on learning from experienceo with only occasional
reference

to

theoretical learning, deliberationn reflection, self-evaluation and

analytical decision-making. As stated by Rolfe (1998a, p.22), in reference to
Benner's model:

Expertise is therefore an unconscious, intuitive process ... referred to as 'know-

how'.

She (Benner) claimed that this know-how consisted

of tacit knowledge

that did not follow a logical analytic process and could not be expressed in
words, but is rather 'understanding without rationalen (Benner
Furthermore,

if the expert nurse

& Tanner,

1987).

does attempt to consciously gain access to her

know-how, it mysteriously evaporates, such that

'if

experts are made to attend to

the particulars or to a formal model or rule, their perforrnance actually
deteriorates' (Benner, 1984). The expert cannot say how she knows what to do,

and

if

she deliberately tries

to

practise according

to a conscious

logical

procedure, she is no longer fully functioning as an expert.

Blackmore (1999) cites Dreyfus and Dreyfus as proposing a non-mechanistic model

of ht'man skill which does not equate intelligence with abshact reason. At the centre

of the model is a professional's ability to recognise,

synthesise and intuit, with
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intuition being the: "...final fruit of skill acquisition" (ibid., p.69). They claim that
real experts are intuitive, a claim that was critiqued in Chapter Tlree. While Dreyfus
and Dreyfus describe their model as emphasising perception and decision-making

rather than routinised action, they still maintain that skilled behaviour is semiautomatic rather than deliberative. They state that: "An expert's skill has become so
much a part of him that he need be no more aware of it than he is of his own body"

(ibid.,p30).

Eraut (1994) maintains that in their model, most expert performance is therefore ongoing and non-reflective. Scribner (cited in Tennant,1996, p.2) describes practical
intelligence (practice and usefulness as opposed to theory and knowledge) as: "...not
academic, or formal; and goal directed, problem-oriented and directed outside the

individual." This, by implication precludes the use of reflectiorS which is

an inner-

directed activity. However, Rolfe (1998a) asserts that something has to be done with
experience to transform it into expertise. In short, it needs to be processed. He refers

to the work of Donald Schdn and his concepts of reflection-on-action and reflection-

in-action. He summarises refl ection-on-action

as:

The retrospective contemplation of practices undertaken in order to uncover the

knowledge used in a particular situation, by analyzing and interpreting the
information recalled (Fitzgerald, cited ibid., p.23).

According to this definition, experience therefore needs to be actively processed
is to be converted into knowledge. Further,

if we attempt to reflect

if it

on an experience

while we are still immersed in it, the reflection on that experience changes the nature
of the experience itself. That is, reflection-in-action is reflexive
which gives the basis for transformation. According to Rolfe,

a

as

well as reflective,

reflexive practitioner,

unlike Benner's expert, is consciously shaping and modiffing practice through

a

process of theorising and hypothesis testing in direct response to feedback from, and

evaluation of, previous actions (ibid.). Rolfe maintains that while the Benner model
draws some reference to reflection-on-action, what Benner's expert does nol do, is
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reflection-in-action, or 'thinking on your feet', which requires conscious attention to

the underlying thought processes of practice actually during that practice. By
restricting practice to retrospection rather than introspection, the development of
practice is left largely to chance. This criticism applies also to Raiola, Saville and
Dreyfus and Dreyfus.

Eraut (1994) also criticises these models on the grounds that their emphasis is ahnost

entirely on learning from experience with little reference to theoretical learning.
Although Dreyfus and Dreyfus (1996) argue that: "...practice, without theory, cannot
alone produce fully skilled behaviour in complex domains such as nursing", and that:

'o...theory and practice intertwine in a mutually supportive bootstrapping process ...

Only

if

both are cultivated and appreciated can full expertise be realised" (ibid.,

pp.29-30), these later acknowledgments were not incorporated in their model or that

ofBenner.
Eraut (1994) states that his other concern with the model is: o'...its neglect of the

in controlling one's own behaviour, especially the selfevaluation dimension of professional work" G.128). He maintains that the process of
metaprocesses involved

learning from experience has been idealised. This seems to reflect the polarity
created by their rejection of what the Dreyfuses call 'calculative rationality', through

their experiences in the world of mathematical modelling, decision analysis and
computerised simulations. As criticised by Eraut (ibid.),they tend to regard their own

model as the only alternative, devoting much of their argument to an attack on

calculative rationality with little attention to other options or to other forms of
analytical or deliberative processes.

2.

They have ignored the work of other studies of professional judgement, notably
psychological research. Within the fields of gestalt psychology, cognitive psychology
and naturalistic decision-making, there have been many studies carried out

in regard

to decision-making, professional and more specifically, clinical judgement (see
following section on cognitive psychology). Rolfe (1998a) for example,

states that:
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Whereas Benner's

fifth

and final level of expert might be appropriate for activities

based largely on motor skills, professions which rely on advanced cognitive

abilities such as on-the-spot decision making and clinicaljudgement will benefit
from a conscious, reflexive level of practice (p.29).

This 'reflexive level of practiceo ensures that a practitioner can justiff decisions and
provide reasoned argument for actions taken. As stated by Rolfe (1998b, p.224):

I believe that there are difficulties in attaching the label of 'advanced' to a practice

that is, in essence, an unconscious process, or what Langer (1989) calls
'mindless'. Secondly, I disagree with Benner that what she describes as expertise
is, in fact, the highest level ofachievable practice.

Rolfe's discussion leads to the suggestion that there needs to be a further stage (as
shown in Table Four) beyond Benner's 'expert' which involves practice based on
conscious refl ection-in-action

:

... a synthesis of scientific knowledge from empirical

research, experiential

knowledge drawn from similar clinical encounters, and personal knowledge
about herself and this particular patient (ibid., p.29).

This stage beyond Benner's expert is also proposed by cognitive psychology studies

(for exarnple Hoffman, 1998) and was suggested from the criteria established for
expertise

in an earlier study (Yielder, 1997). Rolfe terms this level

'advanced

practice'. There are a growing number of authors writing in regard to nursing (for
example Sutton

&

Smith, 1995; Fulbrook, 1998; Christensen, 1999), who

differentiate between the terms 'expert' and 'advanced practice', with Benner's
notion of expertise forming the distinctions for the former, and an analytically
orientedo

critically reflective nurse practitioner forming the orientation for the latter.

It is interesting that rather than challenging the 'expert' label of Benner's final stage,
they have proposed a different name for a level beyond

'advanced practice' is the level of true expertise.

If

it. I suggest that the level of

this is the case then Benner's
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'expert' level may be better renamed, for example,

as the

suggested by Rolfe (1996), as shown in Table Four. This

level of technical expertise

will

be further explored in

Chapter Eleven.

Eraut (1994) states that

in

idealising the process

of learning by experience,

psychological research which looks at faltibility in human judgemenf the interactive
and progressive nature of decision-making, and the role of memory have also been

ignored. Benner et al. (1996) attempt to rationalise this omission in saying that the
vast majority

of

research on clinical judgement has focused on that which is

deliberative, conscious and analytical and that while some would argue that clinical
judgement is not judgement at all unless it has these characteristics, they maintain that

this is an "inappropriately broad generalisation" (p.2). Rather than seeing clinical
judgement as rational and directed towards problem resolution, they prefer to attend

to nonconscious, non-analytical aspects of judgement, aspects either neglected or
misrepresented by technical rationality models. Here they again assume a polarity
and neglect to consider other options which may be complementary to their theories,

for example, through the findings of research which has been carried out in the
medical profession, particularly in the area of clinical decision-making.

The Dreyfus model regards clinical decision-making as skilful behaviour, with their

model emphasising intuition rather than reasoning as the main characteristic of
expertise. However Eraut (1994) contends that they offer no explanation of how
Iearning from experience, the central feature of their model, occurs in practice.
Cognitive scientists however, have attempted to address this question empirically

as

well as conceptually and have reached conclusions which could be complementary to
the experiential models (for example, Minsky, Schmidt et

ibid.). As

stated by Eraut

al.

and Hammond, cited

(ibid.,p.l23):

... different theories of expertise emphasize different professional processes and
asks whether some theories presented as conflicting may not better be treated as
complementary.
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There have also been many psychological studies of personality conducted which
relate directly to professions, for example, Keirsey and Bates' temperament theory
(cited in Baynes, 1997),McRae and Costa's 'Big Five' personality theory @ited ibid.)

and the Myers' temperament indicator (1993). The models

of

Benner and the

Dreyfuses do not accommodate variation for different personality types. Their
models assume a homogenously behaving group

of professionals, all primarily

oriented towards intuitive action. Studies of personality clearly show that this
assumption is simplistic and does not accurately represent the mixture of personality
and modes of function present in any grouping of people. Interestingly, the work

of

Lave (cited in Tennant, 1996) uses the assumption of homogeneity as a criticism of
cognitive theory, claiming that in contrast, situated learning assumes heterogeneity:

... we assume that people in the same situation,

people who are helping to

constitute 'a situation' together, know different things and speak with different
interests and experience from different social locations (p.13).

3.

There is constant recourse to intuition (or tacit knowledge) along with the aszumption
that expert knowledge cannot be articulated. Rolfe (1998a) states that:

The most common objection is that Benner's model of expertise as unknowable

intuitive grasp leads to a form of elitism in which self-styled experts need not

justi$ their practice to the 'lower-order' nurses. Like Benner's psychiatric
nurse, the expert is never wrong, and because her expertise is unfathomable,

it

is

also safe from attack; she does not have to justifr her decisions because she

cannot justiff her decisions. She just knows that she is always right (p.25,
original emphasis).

As discussed previously, this not only contributes to the mystification of a profession,
but also leads to the possibility of missing opportunities to think about practice, being

drawn into patterns of error and being unresponsive to change. Further, Rolfe
suggests that

if

a practitioner is inattentive to phenomena that do not

fit

his or her

'know-how', he or she may suffer from boredom or burnout. Such narrowness and
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rigidity may of course also affect clients. Schdn (1983) terms this effect 'overlearning'. Rolfe and Fulbrook (1998) maintain that:

... the conscious

awareness of their own knowledge base is the most important

aspect of the advanced practitioner's

work. If they are to advance the practice of

othen, then they must be able to articulate the knowledge underpinning their own
practice in order to share it with their colleagues (p.282).

Rolfe (1998b) suggests that advanced practice goes beyond Benner's 'understanding
without rationale' towards a model of analytical decision-making. As such, advanced
practice is seen as'mindful expertise' and:

... unlike Benner's expert, advanced

practitioners are able to articulate the

underlying rationale of their clinical decisions, to 'preach what they practice',
and thereby advance the practice

explanation (Rolfe

& Fullbrook,

of their colleagues not only by example, but by

1998, p.282).

It was also identified in the previous chapter, that:
other studies of expertise (for example, Daley, 1999; Robinson

& Halliday, cited

in Etringer et a1.,1995) demonstrate that experts are able to articulate what they
do, and, according to Robinson and Halliday (ibid.), actually possess greater
ability to explain what they are doing and are better able to notice and correct
faulty reasoning processes;
other studies of professional development (for example, Williams

Ecclestone,1996; Baskett

&

Marsick,19921' Kauppi,

& Irving, 1996;

l99l) maintain that the

stance taken in the experiential models does a disservice to a profession, in that

professional expertise is non-articulable it
and

4.

will

if

be impossible to pzrss on wisdom,

will hinder the development of the profession's knowledge

base.

There is a lack of definition and criteria for expertise and how it may be attained. As

outlined in the Introduction, writers on the subject of expertise (both experiential and
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cognitive) refer to characteristics of expertise, but do not explicitly defure what they
mean by expertise (for example, English's critique of experiential models, 1993).

There are no criteria for expert attainment in the literature, although considerable

work has been put into establishing ciiteria for a lower 'competence' level within
professions for registration purposes.

One further criticism, not directly referred to in the literature studied, is that these models
appear

to emphasise a static notion of expertise without taking into account the effects of

history, context, the myriad differences present in any group of professionals, and
change. The one reference to the latter, made by Eraut (1994), refers to the fact that

although a five stage model of development is preferable to the binary notion of
'competent' or 'not yet competent' which is applied to many areas of professional
experience, this model still neglects the impact of social and technical change on what
counts as good professional performance.

It is intended that this study will explore

these

omissions furttrer.

Cognitive Psychological Theories
The field of cognitive psychology also contributes to the debate about professional

expertise. Hoffman (1998) maintains that the acquisition of expertise as a cognitive
process provides a focus

for research within the field of cognitive psychology (for

example, phenomena of cognition such as memory limitations and reasoning biases), as

well as a focus for discussion of issues in cognitive theory such as those involving
knowledge representation. Further, he maintains that a great deal of research in the
tradition ofjudgement and decision-making may be regarded, in hindsight, as studies of
expertise.

The difficulty

in outlining models of

expertise that have emerged from cognitive

psychology, is that there are few actual 'models'. Authors instead tend to write about
expertise in terms of their theories, which are not generally organised into any kind

of

framework. To limit the detail presented by a large number of cognitive theorists, I have
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therefore focused on three specific cognitive theories of expertise, although more

will

be

examined in the ensuing discussion:

e

Hoffinan (1998), given his attempt at conceptual organisation, which is clear to read
and provides a more thorough coverage of cognitive processes than many of the other
authors;

o

Etringer et al. (1995), again due to a degree of conceptual organisation, and because
their writing is applied to a profession - that of counselling;

.

Schmidt et al. (cited in Eraut, 1994), who have formulated a four-stage model of

clinical expertise which Eraut claims to be a sophisticated approach building on
Minsky's oframe system' theory, which has been very in{Iuential in studies of clinical
expertise within medicine.

Hoffman (i,998)

In terms of developmental progression, Hoffrnan outlines the process of development,
evolving from a superficial and literal understanding of problems, to an articulated,
conceptual and principled understanding (qualitative marks

of novices and

experts,

respectively). The distinctions in level between these two stages involve qualitative
shifts and stabilisations in knowledge and performance. These shifts are examined in
terms of the domains of knowledge structure and reasoning processes, which include
knowledge organisation, perceptual skill, case-based reasoning, reasoning flexibility and
declarative to procedural

shift. It is interesting to note that the model posited by Hoffman

includes an expert stage, followed by a 'master' stage whereby an expert is regarded by
other experts as being the 'real' expert and is able to make his/her knowledge explicit

through teaching others. This cross-references well to the information elicited from
participants in a previous study (Yielder, 1997) and quite clearly moves beyond the
domain of tacit or implicit knowledge which cannot be articulated. It therefore offers an

important contrast to the expert stage proposed in experiential models already discussed.

Hoffrnan proposes seven distinctions for his continuum of development, taken from
original terminology used by the 'crafts guilds' of the Middle Ages, as shown in the
following table:
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Table Five: Hoffman's (1998) Continuum of Development

o
o

Naivette.' One who is totally ignorant of a domain

Novice: Someone who is new, a probationary member with minimal exposure to the
domain

o
.

Initiate: A novice who has begun introductory instrnction
Apprentice; One who is leaming, that is, undergoing a programme of instnrction beyond
the inroductory level

.

Journeyman:

A

person who can perform unsupervised, though under orders.

Experienced and reliable- Note, it is possible to remain at this level

o

Expert: Highly

regarded, distinguished, effective, uncommonly accurate and reliable

judgement, consummate skill and economy of effort, special skills or knowledge

t

Master: One of an elite group of experts whose judgements set the regulations, standards,
ideals. Able to teach those at a lower level.

Hoffrnan's specifications for the cognitive functioning of experts are shown in Table Six.

Table Six: Hoffman's (1998)'Knowledge and Reasoning Processes of Experts'

Knowledge structure and organisat ion :

.
.
.
o
o
o
o
o

Specific to domain and extensive
Complex conceptual distinctions, more abstract

Highly differentiated
Concepts rclated in meaningful ways

Memories anl concept, context and content-addressable

Remember'gist' or meaning
Better able to reorganise and make sense of scrambled information
Represent knowledge as 'mental models' which are dynamig concept-based imaginal
representations and largely abstract - schemata that capturc essential features rather than

deails
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Reasoning processes:

.
.
r

Generate r€presentations conceptually richer and more organised

Form absuact repr€sentations that rely on 'deep knowledge'
Better able to gauge difiiculty of problems

Percepnal skill:

r

Allocate attention more efficiently, focusing on abnormal features that distinguish, eg
images

o

Rapid perceptual process that doesn't rely on independent analyses ofseparate cues

Case-based reasoning:

.

Can draw on illustrztive or prototypical cases to

justifl

or explain decisions or actions

Reasoninglluibility:

r
.
o

Increased ability to form multiple alternative interpr€tations or representations

of problems

Increased ability to revise old strategies and create new ones
Increased ability to generate frameworks for reinterpreting novel or

difticult decisions

Declarative - procedural shift:

.

Often expert knowledge is less verbalisable ie., tacit

Given that Hoffinan (ibid.) sets about to synthesise recent findings on expertise (within

cognitive psychology) in order to advance a general theory, his work as presented
highlights a markedly different orientation to analysis and deliberation than that of the
experiential models. While the work he cites acknowledges that mental processing
becomes less linear, effortful and deliberate with expertise, he does not claim that it
involves a completely unconscious, inarticulable state. Cognitive elements remain firmly
emphasised, although they are far more differentiated and rapid with expertise. Perhaps

it is the rapidity and effortlessness of processing which

leads experiential models to

disregard this as a conscious mental function and translate it into implicit knowledge.

For example, Hoffman describes studies involving expert radiologists and medical
students recognising features on radiographs. The reaction time

of expert radiologists

was much faster, as they allocated their attention more efficiently and focused on
abnormal features that distinguished the images. They engaged in a rapid perceptual
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process that does not rely on independent analyses of separate cues and uses advanced

pattern-recognition. This is substantiated also by Etringer et al. (1995), who state that:

Repeated practise

... strengthens one's ability to recognise and discriminate

meaningful patterns and enhances the generalization of pattern recognition skills
to new situations (Anderso4 cited ibid., p.9).

It could be questioned whether what is taken to be 'intuition' in the experiential models,
could in some situations be as well described as involving rapid pattern-recognition and
perceptual

skill. English (1993)

supports this argument, although he maintains that the

examples of intuition given by Benner (1984) really tend to refer to recognition (a sense

of familiarity

- 'there was something wrong'), rather than identification (the production

of a specific category label, which would allow them to say what was wrong). He
summarises his stance by saying that:

... intuition as described by Dreyfus and Dreyfus (1980) refers principally to
decision making, but the main use of intuition as described by Benner's (1984)
subjects refers to a perceptual process, and reference to cognitive psychology

models

of memory offer clear explanations more capable of accounting for

'intuitive' responses (ibid., p.395).

From the outset, Hoffrnan (1998) is clear in saying that the development of expertise is
subject to individual differences in psychological and behavioural characteristics. This is

a key issue which appears to have been ignored in models of expertise (such as the
Dreyfus's and Benner) where, as discussed, it is assumed that all experts have an intuitive
psychological orientation. He notes clearly that some professionals never move past the

of Journeyman', highlighting that years of experience are not sufficient on their
own to guarantee reaching expertise. In addition, Hoffman's final stage of 'mastero
stage

emphasises the importance of explicit knowledge for passing on expert knowledge and

skills to other professionals.
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Paradoxically however, in the sub-section titled "The Declarative-to-Procedural Shift',
Hoffman then cites other studies which maintain that whenever a skill is highly practised,

knowledge that is taught explicitly becomes tacit, or automatic. He states that: "The

knowledge they need to show in order to prove that they are experts is the very
knowledge the expert is least able to describe or talk about" (ibid.,

p.9l). Firstly,

he is

adopting the more naditional assumptions of declarative knowledge being explicit and
procedural being tacit, which was debated in Chapter Two. Secondly, although he makes

an all-inclusive statement at this point, he later qualifies this by saying that

it may be

articulated with some difficulty. In addition, the skills he gives as examples of becoming

tacit or automatic with practise were bicycle riding and reading. It can be argued that
these kind of skills are cleady far less complex than those of professionals in practice,

particularly those involved in a dynamic and often critical clinical environment where
automatic behaviour could have serious consequences.

It is interesting to note that Hoffman

makes no reference to the memory storage

arguments of a large number of cognitive theorists (for example, Broadbent and Berry,

cited in Macleod, 1998), as critiqued in Chapter Three. That is, he does not overtly
associate

explicit with short-term and implicit with long-term memory and relate this to

expertise, despite the fact that he refers to the work of Berry and Broadbent.

It

seems

significant that he has left this out of an encompassing attempt to progress a general
theory of expertise.

Hoffman's aim however, is to explicate the relations of expertise to: "...general
intellectual functions- (ibid., p.8l), and he therefore makes no reference to experiencebased practical applications other than as mental concepts

(for example, mental

organisation of fighter pilots and medical diagnosticians). Therefore he presents a very
thorough overview of cognitive aspects of expertise, completely omitting experiential,
relational and decision-making aspects.
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Etringer, Hillerbrand and Claiborn (1995)

A similar approach to Hoffman's

has been taken

in several studies examining

the

development of cognitive processes in counsellors as they progress from novices to

experts. Etringer e/ a/. summarise these findings in terms of memory and knowledge
structures, declarative and procedural knowledge, pattern recognition, reasoning
processes and goals, and problem structure. They do not distinguish levels of

development between novice and expert. The main conceptual differences they
distinguish for experts are shown in the following table:

Table Seven: Etringer et al.'s (1995) Expert Counsellor

Memory and lotoutledge strucfites:

o
r
o
o
r

Store information in absnact, problem-relevant categories

Able to encode and store more information
Rapid and efficicnt access to necessary information

Notice information discrepancies - allow quick rcjection of inconsistent hypotheses

Draw on larger and more developed knowledge base - allows to interpret novel problems
in terms of familiar problem types

r
r
o
o
.

Broader and deeper base of domain-specific knowledge, more differentiated and integrated
Connect disparate areas of knowledge, allowing for discriminating judgements

More 'cognitive space' becarrse of increased availability of short tenn memory
Develop and use self-regulatory metacognitive strategies

Gr@ter ability to explain what they are doing and to notice and correct faulty reasoning
processes

o
o
r
.

More aware of what they do not know and use those limits in problern-solving
Better able to int€grate and synthesise information

Able to take more complex view of relationships and interactions
Stnrcture knowledge in ways that are meaningful and useful to practice

Declarative and procedural btowledge :

o

Declarative knowledge nanslated into procedural - more automatic, effrcient and rapid
cognitive processing possible
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I

More efficient execution of bchaviour, increased accuracy in perception and more
comprehensive and abstracl schemas developed

o

Use of procedural knowledge for problem-solving makes

ue of forward reasoning

Pattern recognition:

e
.

More rapidly recognise meaningful pattems
Superior memory skills in recognising and discriminating patterns in domain of expertise

Reasoning processes and goals:

o
e
.

Englage in forward reasoning

Quickly recognise critical features of a problun
Goal awareness provides organising frarnework for reasoning processes

Problem strucfite:

r
.

Less likely to identi$ a problem as lacking strucrurc

Ability to solve ill-structured problems

based

on procedural knowledge ie real-life

problems with ambiguous information, goals and solution paths

.

Developed ways to structur€ confirsing, ill-defined problems and deal with a high quality
analvsis

Etringer et al. (ibid.) begin their article by stating that although

it

has long been

recognised that the process of becoming a counsellor must involve the acquisition

of

cognitive skills, the approaches which have included cognitive concepts have neglected
to speciff cognitive processes or skills inherent in counsellor development. They then
note that the traditional emphasis on skills training in counsellor preparation may have

limited professionals' turderstanding of how counsellors process information and may not
provide them with an adequate cognitive base to operate at a deeper, more abstract level
to deal with their clients.

Therefore, they endeavour to identiff these cognitive processes, as opposed to the
experiential skills aspects of professional expertise. To do this they draw on the work

cognitive theorists (for example, Chi, Feltovich

&

Glaser, Anderson, and Robinson

of

&
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Halliday). Their work is markedly different from other counsellor studies of expertise
such as

Williams and Irving (1996), who look at the intuitive and feeling functioning of

counsellors, although they do have in common an emphasis on the importance of being
able to articulate counsellor practice.

Their stance completely opposes the experiential theories, which maintain that expert
performance is largely non-reflective (Eraut, 1994) and that experts cannot articulate
what they do, stating instead that: "...experts possess greater ability to explain what they
are doing and are better able to notice and correct faulty reasoning processes" (Robinson

& Halliday, cited in Etringer eI al., 1995, p.6). They

emphasise the qualities

of analysis

and reflection, making statements such as that experts notice information discrepancies
that allow them to quickly reject inconsistent hypotheses, and that they connect disparate
areas of knowledge,

allowing them to make discriminating judgements, and so on.

While the studies they cite do relate these cognitive processes to practice, implicit and
experiential knowledge remain largely unexplored. For example, where they refer to
experts having more 'cognitive space' for other tasks, they do not say that this is due to

their knowledge becoming implicit, but rather that
processes, the

it is because of improved

reasoning

ability to connect disparate ideas, recall relevant information

more

effectively, use problem prototypes and so on, rather than needing to slowly work
through the detail required by novices. Where they refer to procedural knowledge,
commenting that when it is acquired, it is retrieved rapidly and effortlessly, often without
conscious inspection (by implication it is therefore implicit), they speak of experts being

able to undertake more automatic, efficient and rapid cognitive processing. That is,
rather than focusing on automaticity in a mindless, unconscious sense, they stress the

high level of cognitive functioning taking place, allowing them to solve ill-structured
problems.

Schmidt, Norman and Boschuizen (cited in Eraut, 1994 and Tennant 1996)

Schmidt et al.'s fow stage model is based on the argument that memory is the over-riding

source

of differences in

diagnostic performance between medical students and
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experienced physicians, and that the functioning

of memory is dependent on

the

knowledge stnrctures used to represent the information being stored. The four stage
developmental process from novice to expert is therefore characterised by the emergence

of distinct types of knowledge structure (see Table Eight below).

Table Eight: Schmidt et al.'s 'Development of Clinical Expertise'

Slage One: Development of richly elaborated, carsal networks which medical students can use to

explain causes or consequences ofdiseases in terms ofpathophysiological processes.

Limited understanding of how disease manifests.
Stage Two: Transformation of these elaborated networks into abridged networks using high level

causal models. Information about signs and symptoms is subsumed under diagnostic
labels (ie. summarised" less detail). This change involves a transition from academic

to clinical

environment

for medical students. Only knowledge pertinent to

understanding a case is activated.

Stage Three: Dependent on accumulated experience of working with patiens and takes longer to

reach. The emergence of an 'illness script', ie. the organisation of knowledge about
an illness to conform to a pattern which uses temporal rather than

caual relations to

order information. For example, enabling conditions, fault, consequences. This

serial structure is an important feature. Problem solving is a matter of script
searching, selection and verification. These illness scripts are highly idiosyncratic
and bear only superficial relation to prototypical cases as they occur in textbooks.
Stage Four: Experienced physicians use memories of previous patients. These case memories are

retained as individual entities ratler than merged into prototypical form (although
illness scripts are not

'lost').

These memories play a significant part in diagnosis by

exp€rts. The availability of a vast store of previous patients is a central feature
expertise in medicine.

Schmidt et al. (ibid.) emphasise the complementary nature of the four stages of their
model. That is, while the earlier modes of representation get used less as more developed
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modes become available, it is not suggested that use, for example, of an illness script by
an experienced physician, is in any way 'regression' to an earlier level, as is suggested in

the experiential models. They see

it instead

as an expert making the best use

of

the

knowledge representations they have available. This is illustrated by their conclusions in
regard to analytical skills: that a rapid, non-analytical dimension is used for the majority

of problems, however an analytical approach is applied to problems that pose diffrculties.
They state that neither approach is preferredo since both may lead to a solution. It is also
not possible to predict which kinds of problem

will

create difficulties, as these arise from

individual experience.

Eraut (1994) states that the Schmidt theory successfully explains the frequently
confirmed research frnding that expertise in medicine is domain-specific
physician with acknowledged expertise in one specialty
avera9e level

- that a

will perform at no better than

in another (this is supported by the results of other studies such as Cht

et

a/., Scribner, and Chase & Simon, cited in Tennant, 1996). However, it needs to be noted
that research has been carried out in other areas of cognitive psychology, which suggests

that there are some transferable skills which allow experts to function effectively more

quickly in another domain because of their advanced mental representational abilities.
For example, Johnson and Mervis (1998, p.398) conclude that: "Advanced experts not

only know more; they know how to ma:<imise the effrciency with which that knowledge
can be used across various contexts." They therefore support the concept oftransfer of
categorisation skills to related, but less familiar domains.

There is acknowledgement within Schmidt et al.'s model of individual differences in the
development of illness scripts and case memories. They state that:

... based on his or her unique experience with a certain disease, each physician
develops

rich, idiosyncratic scripts for that disease, which may or may not

resemble the scripts of other physicians or the textbook (Schmidt et al., cited in

Eraut, 1994, p.133).
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This acknowledgement of individual difference, depending both on the character of the
physician and on the particular examples of the disease he or she has encountered, is not

within experiential models, which assume global intuitive responses, regardless of

made

individual characteristics. Schmidt et al. also make reference to the synergistic ef,lect
brought about by the combination of knowledge and experience within an expert, which
is referred to as the

'X'

factor by Crosby (2000), who defines it as: "...the integration

of

the skills, passion and entensive experience within a framework of individual personal
expression" (p.78). This effect is not accounted for in experiential models.

However, while Eraut refers to this as a 'sophisticated' model, it does focus entirely on
the process of diagnosis. It does not look at reasoning which occurs when treatnent or
management

of illness is under review, and only briefly

progressive nature of decision-making (Eraut,
aspects

addresses the interactive and

ibid.). It also draws no reference to any

of clinical practice other than mental processes involved in diagnosis. That is, it

does not include any of the psychomotor tasks associated

with

a

physician's work, or any

of the relational processes involved with patients and their families. These, however, are
areas

of stength in the experiential models.

Groen and Patel (1988) posit a similar categorical organisation of patient infor:nation to
that of illness scripts in their studies of medical diagnosis. They too concentrate on the
process of diagnosis, although in their case on diagnostic reasoning. As discussed in
Chapter Thtee, they argue that experts use a forward reasoning process made on the basis

of patient history. Subsequent inforrration is used only to confirm the diagnosis. They

maintain that non-experts, being more inclined to use backward reasoning, generate
multiple hypotheses on the basis of history, and add hypotheses as new information is
provided. They also have difficulty filtering out irrelevant information, therefore making
the process more complex and potentially inaccurate.

Furthe

One

r

Co gni tiv e The orie s

of the consistent results of studies of expertise has been the close correlation

between expert perfonnance and a high level of domain specific or setting specific
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knowledge (Tennant, 1996). However, while a full understanding of expertise may only
be achieved in relation to a particular domain, there are some .otapsnalities that have
been identified across domains. These have been summarised by

Chi et al. (cited ibid.,

p.9), as shown in the following table:

Table Nine: Chi et a/.'s Summary of Commonalities Across
Domains of Expertise

Experts excel mainly in their own domains.' Experts have a good deal of domain knowledge upon
which their expertise is built and this cannot easily be transferred to another domain.
Experts perceive large meaningfiil patterns in their domain: The organisation of the knowledge
base is such that 'meaning' operates at a higher order level,

for example, lower order data

are

'chunked' into meaningful wholes.
Experts are faster and more economicaL' They can often arrive at a solution without conducting
an extensive search and they are good at anticipating required actions and events.
F.xperts have superior

memory: This capacity is restricted to a particular domain. Nearly all

lnvestigations makesome reference

to the superiormemory ofexpers. Thephenomenonof

'chunking' only partially explains this observation.
Experts see and represent a problem

in their domain at a deeper,

more principled level than

novices: Both experts and novices use conceptual categories, but those of the former are more
'principled' or oabstract'.
Experts spend a great deal of time
feature

oulying a problem qualitatively:

Problem formation

is

a

of how experts approach their task. This is especially the case with so catled ill-structured

problems wherc there is a need to create structure.

Experts have strong self monitoring

skills: They are more aware of their errors, mistakes, the

need to rc-evaluate solutions and aware of the complexity

ofthe problems confronting them.

Further cognitive theories on expertise include Minsky's 'frame-system' theory (cited in

Eraut, 1994) and Hammond's Cognitive Continuum Theory (cited ibid. and in Hammond
et al.,1997). These theories again seek to explicate the cognitive processes involved in
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developing expertise and emphasise analytical processes brought to bear in a clinical
(medical) situation. Hammond's cognitive continuum also highlights the role played by

intuitive thinking, which is unusual for cognitive models and, rather than excluding
analytical thinking (as per experiential models), instead maintains the importance of both
aspects

in decision making (Hammond et al., ibid.). Consistent with the debate in Chapter

Three, they also draw attention to the fact that while researchers in cognitive psychology
take great pains to differentiate precisely among formal analytical models of cognition,
they almost never explain what they mean by intuition, rather defrning it by what it is not.

They make the point that much research in the field ofjudgement and decision-making
compares intuitive and analytical judgements, a process which they maintain is invalid.
That is, a comparison is made between a personos intuitive processes and judgements and
those

of an analytically derived rule or equation put forward

as a standard

of rationality.

However, agreement on which standard of rationality is correct has never been achieved.
This leaves any comparison unresolved and inappropriate.

They maintain instead that analytical and intuitive thinking form poles of a continuum,
arguing that most thinking is neither purely intuitive nor analytical, with both styles being
needed

in different situations. While conceptualising analytical and intuitive thinking

as

poles of a continuum does not exclude them from being used together, Williams and

Irving (1996) and Elstein and Bordage (cited in Eraut, 1994) certainly place more
emphasis on their complementary nature. Elstein and Bordage draw attention to the

'mixed mode' of inquiry in which intuitive and analytical approaches are combined in a

problem solving approach to diagnosis. Williams and Irving maintain, through a
philosophical stance of phenomenology, that intuition is not a separate kind of process

from other possible ways of knowing, but rather one way (along with analysis) of
bringing together experiences in consciousness to produce knowing.

Another way of understanding this can be found in the work of Polanyi in his essays on
knowing and being (1961) and the logic of tacit inference (1964). He maintains that we
use two complementary efforts when we try to elucidate a comprehensive

entity.

One

proceeds from the recognition of a whole towards an identification of its particulars; the
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other from the recognition of a group of presumed particulars towards grasping their
relation in the whole. Every time we concentrate our attention on the particulars of an
entity, our sense of its coherent existence is temporarily weakened, and every time we
move in the opposite direction towards a fuller awareness of the whole, the particulars
tend to become submerged in the whole. Both processes, then, are important, because
even though the dismemberment of the whole weakens our comprehensive overview,
each new integration of the particulars adds more to our understanding. Therefore an

alternation

of analysis and integration leads progressively to an ever deeper

understanding of a comprehensive entity.

Whether intuition is understood as tacit knowledge, or as a preference for orientation (as
proposed by analytical psychology),

it

can be seen as an understanding of the whole, as

opposed to a focus on the particulars, whereas analysis tends to break down the whole

into its component parts in order to perceive the whole through subsequent synthesis or
integration of the particulars. Through Polanyi's understanding, these two processes can
be seen as complementary aspects of a deep perception and understanding. The stance

of

analytical psychology, as referred to in Chapter Three, supports a complementary
relationship between intuition and analysis. However, experiential theorists focus
entirely on intuition at the expense of analysis.

There have been a number of studies undertaken on expertise in radiological diagnosis, in
response to the degree of perceptual complexity involved in
example, Lesgold, Rubinsen, Feltovich, Glaser, Klopter

film interpretation (For

& Wang, 1988; Robinson, 1997;

Myles-Worsley & Johnson and Kundeland & Nodine, cited in Hoffinan, 1998). Most
these studies refer to the earlier work

of Chi and Glaser to support their theoretical

of

stance.

Again, their studies take a cognitive perspective. Lesgold et al. (1988) frame their study
on three premises about expertise:

e

Experts spend proportionally more time building up a basic representation of a
problem situation before searching for a solution, although they actually solve the
problem in less time than a novice (See Figure 1).
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Figure One: Timelines for Expert and Novice Problem Solutions

Novice

-j

a'

Solve problem

Find representetion

\

,/

Expert

Time

(Lesgold et a1.,1988, p.312)

A

schema

with high probability of being at least in the right problem space is invoked

very rapidly by the expert. This schema guides further processing.
Experts are able to tune their schemata to the specifics of the case, allowing them to
test more completely whether the schema they have invoked is the right one.

While these premises were substantiated in their study, one unexpected finding was that

during the development of expertisen for a period of time performance in diagnosis
actually declined. That is, their study involved first and second year residents in their
first group, third and fourth year residents in their second group, and experts in the third.
Rather than performance improving steadily with practice, as traditional leaming theory

would predict, the performance of the second group was poorer than the

first. They

concluded that the perceptual skills needed in radiological diagnosis are learned earlier
and more easily than the cognitive

skills. Therefore

an emerging cognitive capability has

to contend with a stronger perceptual ability already in place. As the control shifts from
perceptual to cognitive, processing appears to get worse, as schemata are invoked and the

radiologist reshapes his/her perceptions to

fit

each schema. This is contrasted with an

expert who holds schemata as tentative until rigorously tested, or the novice, whose
schemata are purely perceptual. The examples given illustrated the reshaping

of
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perception to match clinical data, which resulted in a totally incorrect film interpretation,
even although their initial perceptions were close to being correct. They concluded that

automated perceptual responding at a more shallow level may have an advantage in

specific case situations over trying to exercise a newly developing, deeper cognitive

level. However, this is the price to be paid when developing expertise in radiology.
The two studies cited by Hoffinan (1993) focus on the perceptual stage of the process

of

film interpretation, with experts focusing on abnormal features rapidly and efftciently.
Lesgold's earlier study is cited by Lewicki et al. (1997) primarily to highlight that many
researchers agree that a minimum of ten years of active experience is required to achieve

true expertise in areas requiring complex cognitive skills. However, Robinson's (1997)

study, which focuses on errors in interpretation, makes the claim that experienced
radiologists perform no better than physicians or surgeons who are experienced in the

context of the cases being examined. They conclude that the attributes of an expert
oobserver' (not necessarily
a radiologist) are: disciplined strategies of visual search, the

ability to recognise new cases based on memories of previous experience, the acquisition

of new knowledge and the execution of those mental

processes which make new

knowledge available for recall in appropriate circumstances. They maintain that the final
and most critical element is the ability for the observer to understand the context of the
diagnostic examination

-

to know what to look for in the images and why (ibid.).

It is important also to note the contribution of the numy cognitive studies which

have

informed studies of expertise, as outlined and debated in Chapter Three. That is, studies

of memory, implicit and explicit learning, information processing, feature and pattern
recognition, automatic$ and problem solving.

The

orie s of Naturalistic Decision-Making

A relatively new field of study in the cognitive area is that of naturalistic decision-making

(NDM), which examines the key mechanisms and characteristics of decision-making by
experienced people in a variety of professions where complex, non-routine, multi-faceted

decisions need to be made under pressure. Models are proposed based on cognitive
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functions, such as Mental Models, Recognition/Metacognition (RlM) Models, the
Recognition Primed Decision (RPD) Model, situation awareness and pattern matching

(Zsambok, 1997; Sefarty, MacMillan, Entin

& Entin, 1997; Cohen, Freeman &

Thompson,1997; Endsley, 1997; Klein,1997). NDM primarily focuses on development

in the cognitive domain, yet it differs from other cognitive

approaches

in that it

emphasises the importance of context on decision-making, choosing to study experienced

professionals in their natural work environments. In this way NDM claims to lie outside
the traditional paradigm of decision-making studies (Zsambok, 1997). However, NDM
studies do not include personal or interpersonal aspects of expertise, and do not explicate

experiential aspects other than emphasising the importance

of a natural working

environment as the context for sfudying decision-making processes.

A summary of the key

aspects

of expertise as outlined in the field of NDM, is shown in

Table Ten (Zsambok, 1997; Canon-Bowers & Bell, 1997; Mosier, 19971' Endsley, 1997:
Sefarty et al.,1997). Canon-Bowers and Bell (1997) maintain that the most significant
contribution of NDM is that it has forced researchers to re-evaluate the assumptions they

hold about how people make decisions in 'real' environments. According to their
theories, effective decision-making is not characterised by an invariant set of steps or
procedures. Instead it is intertwined with task accomplishment, is context-specific, fluid,

flexible and does not follow prescribed rules. They maintain that training in NDM
provides a means to accelerate the development of expertise. This training may be
carried out through a variety of means such as simulations, guided practice and feedbach

contextually embedded taining, multi-media presentation formats (research suggests this

may aid mental model development), cognitive task analysis and cognitive
apprenticeships (ibrd.; Gordon &

Gill,

1997\.
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Table Ten: Key Features of Expertise from the Field of NDM

Make decisions in situations of ill-structured problems; uncertain, dynamic environments;
time stess; high stakes etc. That is, complex, uncertairL unstable situations where routine
action or thinking cannot be relied on. Able to focrs on critical unknowns and ask diagnostic
questions

Metacognitive skills
a

a

-

identification of key situational assessments, generating alternatives

etc
Diagnostic function

- evaluation of uncertain situations or comparing altemative explanations
mentat
models - pattern matching which allows for rapid assessment,
Build complex
dynamic direction of attention to critical cues. Includes default information when there is
uncertain or incomplete information.
Cognitive underpinnings of how experts decide and act are qualitatively different from

novices

Flexible - able to cope with environments which are ambiguous, rapidly changing and
complex. Have repertoire of decision making srategies that can be drawn on in response to
situational cues
able to make rapid decisions ofien in face of severe consequences.

a

Quick-

o

Resilient

-

operate under ambiguity, uncertainty and for high stakes without suffering

degradations in performance
Adaptive
engage in continual process of strategy assessment and modulation. Recognise
when and how to apply a decision strates/ and when to change or modiff that strategy
rapid and dynamic
Risk taking Use knowledge more effectively to conduct risk assessment in making
decisions. Assess risk and weigh consequences or enor against potential payoff
Accurate
Able to make rapid decisions due to cue recognition and detection of significance. Better
able to detect underlying stnrcture of a problem
assess complex situations quickly
Perceive and recognise entir€ pattern of rclevant cues
know
knowledge
more
effectively build up templates on
Not only
more, but also organise
quicker
which can draw in new situations =>
decisions and accuracy of decision making

-

-

-

a
a

a

t

*

-

Experts may store knowledge in templates or as reference problems containing objective
featues, action features and environmental features
When a situation is novel, mental simulation of potcntial problem determines whether
solution is viable and leads to application or adjustnent
Metacognition - better able to monitor own proce$ses during decision-making. Understand
own level of comprehension and what is necessary to improve state of knowledge. Able to
adapt strategy as needed. Better able to manage resources. More accurate picture of own

-

strengths and weaknesses and nature ofproblem

a

Domain-specific problem solving skills - richer, more extensive domain knowledge
to determine when and how to apply decision strategies
Able to generate, monitor and modiff plans to meet needs of situation

a

Able to use intuition and nonanalytical reasoning
analogical reasoning in a dynamic environment

-

-

use this

creative, adaptable, broad focusn

Can interpret inconsistent information, cue combinations and integrate contextual factors
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Zsambok (1997) cites research which shows that the processes and strategies of
naturalistic decision-making differ markedly from those demonstrated in traditional
decision research. In NDM, the focus in the decision event is 'front loaded'. That is,
decision-makers are more concerned about assessing the situation and refreshing their
situation awareness through feedback, rather than developing multiple options to compare

to one another, which is the 'back end' of the decision event focused on by the traditional

paradigm

of decision-making. This could be due to the laboratory nature of such

traditional decision research in which contextual factors play a limited role. Within this
paradigm, the quality of decisions is typically compared against abstract, rational
standards, such as multivariate utility analysis. These rational standards do not take into

account effects

of contextual factors that accompany decision-making in real world

settings, or adequately model the adaptive characteristics of real world behaviour.

The following contextual factors affecting real world decision-making have been
identified by Zsambok (ibid.):

o
o
o
o
o
.
.
o

Ill-structured problems (not artificial, well-structured problems).
Uncertain, dynamic environments (not statico simulated situations).
Shifting, ill-defined or competing goals (not clear and stable goals).
Actiony'feedback loops (not one-shot decisions).

Time stress (as opposed to ample time for tasks).

High stakes (not situations devoid of true consequences for the decision maker).
Multiple players (as opposed to individual decision-making).
Organisational goals and nonns (as opposed to decision-making in a vacuum).

Therefore, as stated by Xiao, Milgram and Doyle (1997), two of the critical elements
characterising naturalistic behaviour are the integration of problem solving with other

activities, and the continuity of activity over time. This results in a level of expertise
characterised by professionals as 'thinking on their feet', as described by authors such as

Eraut (1994) and Schdn (1987). The NDM theories therefore have the potential to

contribute significantly to the study of expertise

in

health professions, which are

characterised by the contextual factors given by Zsambok (1997).
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Expert Systems

Cognitive psychology is also involved in the development

of 'expert

systems' or

'knowledge engineering'. This is a technology specifically aimed at the processing of

-

knowledge

'capturing' human knowledge and expertise in the form of software

packages (Fleck, 1998). These systems include a breakdown of domains of knowledge

It is maintained by Hoffman
limitations, they need to include

and the process by which these change with expertise.

(1998) that

if

they are to compensate for human

mechanisms for learning and forming analogies, the ability to reason using conceptual or

'deep' knowledge, and they need to be able to explain their own reasoning. In light of the

it is interesting to
expert 'systems' built entirely on the computerisation of cognitive

other fields of literature examining the development of expertise,
conceptualise
processes.

It is therefore not surprising that Dreyfus

1999) reject claims made

and Dreyfus (cited in Blackmore,

for artificial intelligence. They maintain that artificial

intelligence research has been a failure because it is not possible to encapsulate human

skill or intelligence either in its processes or its outcomes. They instead promote their
own 'non-mechanistic' model. However, Chi et al. (cited ibid.) offer examples from
cognitive psychology where the mental processing of experts can successfully

be

mapped. Blackmore states that they believe that the mental processes of experts possess
certain formal similarities which we do not, as yet, understand. Howevero he calls these

'lavish' claims for the potential of artificial intelligence, and maintains that Ctn et al. do
not take into account the process of reflection. They instead appear to reduce reflection

to the monitoring of decision-making processes, which does not enable a complete
account of professional expertise.

Johnson (1988) however, has focused on the importance of the decision-making aspects

of expertise, maintaining that in everyday life we expect experts to make more accurate
decisions than other people

in environments characterised by uncertain information.

While he notes the superior qualities of experts documented by cognitive science, he has,
however, demonstrated that in some circumstances experts do not perform as well as
regression models, and sometimes no better than novices. These circumstances relate to

decisions under uncertainty where no single correct procedure exists and there is no
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definitive way of assessing the correctness of

a

rule based upon the outcome of a single

case.

The key findings of his research, conducted with two different groups of experts are that:

.

experts

in these ill-structured tasks behave in many ways like experts in well-

structured domains;

o
o

experts concentrate on the interpretation ofrare events;

while this aids their predictions, it leads to performance inferior to that provided by
simple linear models (ibid.).

His research studies showed that experts have strengths in the interpretation of cues
applying to particular cases. However, their weakness is the inability to combine the
more mundane information available for every case. Their knowledge of patterns is the

key to expertise, which leads them to pay attention to relatively rare variables only
applicable to the case under consideration. Yet when they need to judge covariation,
needing a large number of cases for evaluation, this task overwhelrns the information
processing abilities of the decision-maker. Johnson terms rare cues 'brokenJeg cues'

-

these are the cues experts have the tendency to examine, neglecting other more mundane

information. However, a simple regression model considers the same information in
every case, leading to a greater percentage ofaccuracy than experts.

The implication of these findings is that when applied to areas of ill-structured decision-

making, computer prograrnmes may be more effective than experts. Further,
systems are programmed to

experts' weaknesses

if expert

mimic human experts, ironically, they may also capture the

- specifically,

their tendency to emphasise broken-leg cues while

neglecting other information. Camerer and Johnson (1997) however, maintain that the
decision process used by experts differs from a linear progression model in three ways:

they use configural rules which cannot be captured in a linear form; they use rare, but

highly diagnostic broken-leg cues; they weight cues inconsistently and make errors in
combining them. While the latter, and in some instances the second of these aspects, may
create erors in judgement, the first, and in some cases the second,

r&y result in the

superior performance of the true expert, which cannot satisfactorily be reproduced by a

l0l

computer prograrnme. In short, experts and computer systems, rather than being seen as

oppositional, need to be seen as having different strengths.

Educational Theorv

Educational theory, and more particularly principles

of adult education, offer a

perspective on expert practice which suggests the possibility of integrating experience
and cognition. These principles are critical reflection and transformation theory, often
subsumed

within the title of professionals'

oways

of knowing'.

Professionals' Ways of Knowing

While writers in the area of adult learning and professionals' ways of knowing are
profuse, the primary sources of reference mostly centre on the works

of

Sch<in (1983;

1987) and Mezirow (1991). These authors challenge instrumental, or technicist
approaches to education. In particular, Schdn (1987) challenges the technical rationality

model (the heritage of positivism), which he says is incomplete, in that

it fails to account

for practical competence in divergent situations. He maintains that technical rationality
holds that practitioners are instrumental problem solvers who solve problems by applying
theory and technique derived from systematic, scientific knowledge. Yet he states that:

But as we have come to see with increasing clarity over tlre last twenty years or
so, the problems of real world practice do not present themselves to practitioners

as well-formed structures. Indeed they tend not to present themselves

as

problems at all but as messy, indeterminate situations (cited in McKay, 1995,

p.r2).

Instead, he examines practice implicit in the artistic, intuitive processes which some
practitioners bring to situations of uncertainty, instability, uniqueness and value conflict

(cited

in Eraut,

1994 and Baskett

&

Marsick, 1992). He therefore looks at the

relationship between professional knowledge and artistry, and assumes that knowing is in
the actions of professionals. However, as this 'knowing' is often implicit and unable to
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be described, the process of critical reflection is essential in order to make this conscious.

He sees 'artistry' as an exercise of intelligenee, a kind of knowing, which is not
inherently mysterious

- we can learn about it by studying

'unusually competent'

performance. That is, the performance of experts. He maintains that within professional
practice, there is an art to problem framing, to implementation and to improvisation,
which all mediate the use in practice of applied science and technique (ibid.).

Schdn differentiates between three concepts of action: knowledge-in-action, reflection-in-

action and reflection-on-action. Knowledge-in-action is tacit and spontaneously
delivered, without conscious deliberation. However, if some aspects of a situation are not

'normal' and need special attention, then reflection is triggered. Reflection-in-action is
therefore a critical function, questioning the assumptional structure of knowing-in-action

(Eraut, 1994). Reflection-on-action occurs retrospectively after the event, and is the
means by which practitioners may learn something from the experience and extend their

knowledge base. It is reflection-in-action which he believes is the essence of the oart'

practice, equating

of

to 'thinking on your feet' and enabling improvisation and rapid

decision-making.

Many authors support schdn's distinctions (for example, Glaze, 1998; Kauppi,

l99l;

Hunt, 1990; Rolfe, 1998a and b; Barer-Stein, 1991), with Hunt (1990) maintaining that
one of the most import;ant Erspects of reflection in and on action, is that they are the basis

for demystifuing professional practice. Rolfe (1998a) takes these concepts further to the
notion of reflexive practice, which is when clinical judgements are formulated and tested

in a conscious and mindful way. A reflexive practitioner not only acquires information
from practice, but also generates it and is able to justiff clinical decisions. Glaze (1998)
writes in a similar vein, proposing three levels of reflection. Level one is reflection on
techniques to ascertain 'what workso. Level two focuses on the relationship between
theory and practice. Level three incorporates reflection on ethical and political concerns.
She maintains that the

critically reflective abilities of the latter two levels were found to

be the hallmarks of expertise in studies of both teaching and nursing. She argues that
transforming practice needs to be more than retrospective reflection on practice,

it

also
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needs to be put

into action, and practitioners need to have the ability to challenge both

self and others.

Knox (1992), in reporting research findings on medical expertise, supports the notion of

reflection within expertise, maintaining that experts can reflect on accumulated
indigenous knowledge from experiential learning during clinical practice. However, they
also have refined abilities of knowledge acquisition, performance and metacomponents

(to plan, monitor and evaluate problem solving). These metacomponents are used by
experts to reflect on combinations

of knowledge

and experience, and are cognitive

structures which evolve from past professional role performances and constitute the

'lens' through which professionals interpret emerging problems and opportunities. These
qualities lie outside the expressed understandings of expertise as given in the experiential
models and by writers who emphasise implicit knowledge and expertise.

Schdn's ideas do not escape critique however. Eraut (1994),for example, questions what

precisely Schdn means by reflection-in-action, arguing that it is difficult to tell, given that
Schdn proceeds mainly

by example and metaphor rather than sustained argument.

Further, he states that several critics have argued that he fails to suffrciently clarify what

is entailed in the reflective process itself. He points out that Schdn is principally
concerned

with critical

cases

or incidents which illustate professional creativity, with no

comparable search for counter-examples. Critical cases often occur when time is short,
decisions have to be rapid and the opportunity for reflection is limited. Eraut maintains

that in these situations, reflection is best seen as a metacognitive process of alerfiress,
rapid reading of the situation, decision for action, and continual alertness. While Schdn
describes reflection as a critical process incorporating both an analytical and intuitive
dimension, the variable of 'time' does not necessarily accord with reflection being in the
action (ibid.).

Tennant (1996) cites a criticism of Sch0n made by Lave and Wengern who claim that the
idea of reflection on practice or action is misconstnred because of the difference between

talking about practice from the outside and talking within

it.

To them the idea of

r04

discourse about practice as somehow distanced from practice or outside it, is alien to their

'situated' and relational stance.

It is interesting too that neither Schdn, nor subsequent

authors

in this field appear to

acknowledge the role of preparation, that is, reflection before action, which
assume to be an integral part of expert practice. However, within the

I would

field of NDM, Xiao

et al. (1997) draw reference to mental preparation in respect to decision-making in
anaesthesiology. They maintain that preparation provides guiding rules and appropriate
resources, which makes the seale of a decision problem smaller. That is, response begins

long before a 'problem' actually occurs. It is a mental state of readiness which guides
attention in a dynamic, multitask environment. They maintain that anticipation and
preparation are key components of expertise.

Mezirow's (1991) theories of transformative learning maintain that age (in this

sense,

growth in maturity and professional experience) involves changes reflecting qualitatively

different dimensions of context awareness, focus, goal awareness, critical reflectivity and
greater integration of the cognitive dimensions

of learning. Development

as adult

learners involves the increasing capacity to validate prior learning through reflective
discourse and to act on the resulting insights. In his analysis of the nature and function

reflection, he interprets

it

of

as a dynamic process that involves problem solving and

problem posing, leading to the transformation of meaning schemes and perspectives

(McKay, 1995). Perspective transformation is described by Mezirow (ibtd.) as a state of
self-realisation that allows individuals to review the influence of past assumptions and

constaints so as to permit a movement towards actions that are more consistent with new
understandings.

Professionals differentiate between perceiving, thinking, feeling and acting habitually in

routinised situations, and thoughtfully in non-routine situations requiring adaptation and
assessment (Yielder, 1997r. Langer (cited in Mezirow,

l99l) describes habitual

action as

'mindlessness', or routine reliance on categories and distinctions already formed at an
earlier point. This relates to tacit or implicit awareness in practice. The second type of
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action, thoughtful action, involves higher order cognitive processes which are used

explicitly to guide us as we analyse, perform and make judgements about action. For
this, we have to draw on prior leaming to remember, make inferences, generalisations,
discriminations and so on. Langer calls this approach 'mindfulness', being fully engaged

in making distinctions and aware of multiple perspectives. Transformation theory calls
this reflective action.

However, Mezirow (ibid.) maintains that both habitual and thoughtful action can be

influenced significantly by errors

in content

and process, as well as distorted by

presuppositions resulting from prior learning. Therefore our continued learning and
development is dependent upon a reflective review of what we have learned, how we
have learned it and whether or not our presuppositions are warranted. He maintains that

this 'premise reflection' opens the possibility for perspective transformation, and believes
that this should be the fundamental goal of adult education.

Mezirow

argues that

all reflection involves critique, which he defines as: "...the

intentional reassessment of prior learning to re-establish its validity by identiffing and

correcting distortions

in its

content, processes or premises" (ibid.,

p.l5).

Critical

reflectivity focuses on the latter of these considerations, a critique of the premises or
presuppositions upon which habits

of expectation are predicated. As such this

conceptualisation of reflection seems to parallel Sch<in's reflection-on-action, rather than

reflection-in-action, however he explicates this stage and resultant transformation more

fully than Schtin does. He includes in this notion a focus on self-knowledge, which is
excluded from many accounts of reflection, which instead focus on task-oriented problem

solving. He also emphasises the importance of 'making meaning' and making practice
explicit through refl ection.

Mezirow (ibid., p.37) cites Dewey to describe the importance of what he terms 'psaning
perspectives', and which summarises well the perspective of theorists who view expert
practice as the integration of implicit and explicit learning:
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A person in pursuing a consecutive train of thoughts takes some system of

ideas

for granted (which accordingly he leaves unexpressed, "unconscious") as surely
as he does in conversing with others. Some context, some situation, some

controlling purpose dominates his explicit ideas so thoroughly that it does not
need

to be consciously formulated and expounded. Explicit thinking goes on

within the limits of what is implied or understood. Yet the fact that reflection
originates in a problem makes it necessary at some points consciously to inspect
and examine this familiar background. We have to tum upon some unconscious
assumption and make it explicit.

Freire's epistemologl is similar to Mezirow's in its emphasis on transformation. Freire
(cited in Roberts, 1998b) maintains that we come to lcnow through our interaction with an
ever-changing world. This necessarily implies transformation. In encountering the world

dynamically, knowledge arises not from abstract thinking or theorising, but from human

practice. First of all we act, then transform, then we can theorise our actions. That is,
thinking becomes authenticated when it is concerned with reality. Further, knowing is a
permanent state

of discovery - it is always becoming. People strive to know more

through recognising that they know

little. They create more

knowledge through active

reflection, whieh Freire calls pruis. Therefore, as stated by Roberts (ibid.,p.l02):

... knowledge is constructed nther than derived or bequeathed: it is

forged

within particular social relations, is reflective of (and partially constitutive of)
given ideological and political formations, and is always grounded - whether
directly or indirectly

-

in human practice (author's emphasis).

Freire's notion of education which supports praxis, is a theory of 'problem-posing' or
liberating education, which involves critical dialogue as a central tenet. Knowledge is
constantly in the making, being created through critical reflection, and resulting in the
"emergence of consciousness and critical intervention in reality" (cited in Roberts, 1996).

His notion of praxis, which is linked not just to critical reflection, but also to action,
provides a clear connection to the way in which theory and practice are integrated within
professional expertise.
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Expertise in Teaching
On the premise that one obvious place for educational theory to underpin expertise is in
pedagogical practice, and given the importance of teaching for all of the participants in
the empirical investigation, studies of expertise within teaching have been examined and

critiqued. Tomlinson (1999a) argues that one of the defining features of

teacher

preparation construed as education (as opposed to training), has been the central emphasis
on conscious thinking. He states that:

in a long-standing psychological dualism
which narrows the notion of intelligent action to that guided by conscious
Indeed, this emphasis seems rooted

deliberation (ibid., p.405).

As argued elsewhere, the roots of this emphasis go back at least to the dualism of
Descafies, which separated mind (the vehicle of thought) from body (the means

of

action). The premise following on from this emphasis is that intelligent action requires
deliberate thought.

Tomlinson outlines the trend in education that saw a shift in the late 1970s away from
behaviourism (the process-product approach), to a cognitive paradigm. While he
acknowledges the strengths

of considering teaching capability as an open form of

intelligent skill, whose purposes are typically complex, multi-layered and ill-structured,
and the advantages of the conceptual framework this provides for teaching expertise, he

criticises a cognitive approach for allowing an increased emphasis on conscious

processing. He maintains that Schrin's influence too has been a consciousnessemphasising source which reinforces the tendency to see conscious deliberation as vital

to intelligent action and capability in teaching. With this stanceo however, I would argue

that Tomlinson is not considering Schd,n's other emphases on tacit knowledge and

artistry. He appears to be focusing on one aspect perhaps to justify a position at the
opposite extreme. This seems to illustrate the pendulum effect which Eraut (1994)
suggests is the outcome of the: ". ..strong anti-intellectualisation of the 1980s" G.157).
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Supporting Tomlinson's (1999a) claim that expertise in teaching has primarily been
considered

in cognitive terms, is the work of Turner-Bisset (1999) on teachers'

knowledge, Ethell and McMeniman's (2000) studies on making explicit the cognition
and metacognition

of the expert teacher,

and Moallem's (1998) emphasis on expert

teachers' thinking.

In acknowledging that the prevalent theories of expertise in teaching are cognitive in
emphasis, Tomlinson (1999b) offers an alternative, which he claims is a: "...nonreductive view embracing various kinds of interplay between procedural and descriptive

kinds of knowledge in the acquisition and implementation of skilful capability" (ibid.,

p.533). However, after heavily critiquing those approaches which he labels as
'deliberative rationality', he offers four alternatives (practitioner resistance to reflective
deliberation; emphases on intuition in action knowledge; research on implicit learning;

and connectionism's constructs), of which the latter two are drawn from cognitive

theories. Connectionism in particular with 'mind as symbol container' and 'rnind

as

pattern recognising network', acfually read as information processing models, which is

confrmed by his statement that:

... this is a theoretical model of the way information might be processed by the
human nervous system. Such models have been tested by programming them

into computers and then comparing the behaviour of the system to the human
performance the researcher is trying to model (ibid.,p.al0).

While he concludes that implicit and explicit cognitive processes are both important and

may exist side-by-side in the same activity, and that both consciously deliberative
analysis and intuitively matched response are important in expert practice in teaching, his
process of argument does not support his conclusions.

On the other hand, Russell (1993) and Wade (1993) ofler an explication of expertise in
teaching which incorporates both experiential and cognitive aspects. Russell cites the

work of Kennedy to support the argument that expertise in teaching includes technical
skills, the application of theory, critical analysis and deliberate action. Russell advocates
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the goal of greater thoughtful confiol of action and greater stimulation of thought by

action. Wade, although writing about teaching expertise, comes from a nursing
background and brings the experiential work of Benner and Dreyfus and Dreyfus
snongly into her analysis. Although not pursued in depth, her article includes thought
processes, mental schemata and reflection in and on practice. As such, both these authors

offer a broader understanding of expertise than the other articles. However, personal and
relational elements of expertise were not considered in any of the articles read, with the
exception of more general articles written about teacher education. For example, Labaree
(2000) writes about the differences between characteristics of 'prototypical' professional
relationships and those of the teacher-student relationship, maintaining that teachers need

to establish and actively manage an emotional relationship with students to enable them

to participate actively in the learning process, whereas professionals generally are
expected to maintain a distinct emotional distance between themselves and their client.
He also argues that teachers do not mystiry their knowledge

-

they pass it on to students,

empowering them to learn without their teachers' help. He claims therefore that their
interpersonal relationships with students are not built on the same power base as other
professions. While plausible, these assertions are not supported within the discussion.

Therefore, while various aspects of expertise have been focused on by different authors,
there have been no integrated conceptual frameworks for expertise emerging from the
literature on expertise in teaching, despite the educational theory which I had expected to

inform this field.

Towards an Integrated Theory
This chapter has examined three categories of expertise found

in the literature:

experiential, cognitive and educational. While the three categories contribute several
aspects,

which can be exhacted and synthesised to form a more complete notion of expert

practice, no author to date has considered all of these aspects together, and some areas

have had minimal elaboration. Therefore,

it

has been found that no integrated

ll0

frameworks for expertise have been formulated that take into account all the facets that
expert professionals demonshate in carrying out their practice.

In considering the literature, I was drawn back to a joint research project undertaken in
1994 benveen UNITEC and what was then the Auckland Institute of Technology (AIT)
(Robinson, Yielder, Horsburgh, O'Connor, Bellingham, Bygrave,

& Horne, 1995).

The

project was funded by the New Zealand Qualifications Authority (NZQA) to investigate

the 'levels of leaming' that they have used as the basis for the national qualifications
framework.

While AIT was investigating the actual levels progression within the framework, my role
as principal researcher for UNITEC was to investigate the 'domains
associated descriptors

of learning' and

within the levels. In order to do this data were gathered across all

the faculties at UNITEC to see

if it was possible to ascertain cornmon domains of

learning across widely divergent disciplines. Given that UNITEC is a tertiary education

institution providing prograrnmes of professional, as opposed to general education, this
means that domains

of learning were being ascertained across different professional

groups.

The results were that teachers' perceptions of categories or dimensions of leaming across
disciplines all stressed the importance

of:

the knowledge base relating to a discipline; the

way this knowledge is processed and used; the application of this knowledge within

a

profession; personal and interpersonal skills; and a category encompassing professional
judgement, ethics, responsibility, management and the capability to integrate the previous
dimensions (it is noted that these categories bear little resemblance to those used by the

NZQA). These dimensions were later used to create a Student Development Frarnework
across the levels of an undergraduate programme (Bachelor of Health Science [Medical

Imagingl), which was subsequently also used by other programmes at UNITEC.

In reading the literature and noting the characteristics of expertise contributed by a wide
range of authors, it became clear that the characteristics could be formed into themes.
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These themes bear great simitarity to those of the 'domains
across the professional groupings within

of learning'

established

UNITEC. With some modifications, these

themes and a sunrmary of characteristics of expertise have been formed into a model

of

expertise which is elaborated upon and illustated in Chapters Six to Ten through a case

study within the field of medical imaging. Therefore, the general themes (elements

of

in Figure Two are based on an evaluation of the literature and a
of my assessment of the salient points from the literature with my own

expertise) shown
synthesis

experience and knowledge.

Figure Two: Concepfual Model of Integrated
Functions of Professional Expertise

Knowledge
Base

Internal
Integrative

Cognitive
Processes

Interpersonal
Relationships

Processes
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Knowledge Base

o

The knowledge base of experts includes the domain-specific knowledge held by an

expert. This includes both theoretical and procedtual knowledge.

o

Knowledge is stored as complex 'mental models', which are templates based on
features or patterns built up from experience.

o

The theories

of experts are thought to be more elaborate than those of less

experienced professionals.

This dimension of the model will be illustrated and discussed in Chapter

Six. It will

explicate issues such as the integration of theoretical and procedural knowledge, the role

of implicit and explicit knowledge, and the relationship between knowledge and power.

Cognitive Processes

o

Experts are considered to have better reasoning processes, with an enhanced ability
for deep understanding, particularly of relationships between concepts.

.

They are able to apply their knowledge to ill-defined, complex and changing
situations.

r

Their problem solving capabilities are highly developed, with rapid assessment and
decision-making.

.

TheY can make sense of incomplete or scrambled information through a process

of

pattern matching.

This dimension of the model

will

be illustrated and discussed in Chapter Seven.

It will

examine the areas of information acquisition, reasoning processes, problem solving and

perceptual ability, including key issues such as the use of intuitive versus analytical
thinking and reflection in and on action.

Internal Inte grative Proc

o

e sses

This area is poorly defined in the literature, but includes self-awareness, confidence,
autonomy and the ability to take responsibility for personal behaviour and practice.

o

It includes the ability to make decisions, which, in the literature is indicated to be a
cognitive process. However this ability, in my opinion, is dependent to a large degree
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on confidence and the acceptance of responsibility and autonomy, and hence has been
located in this dimension.

This dimension of the model will be illustrated and discussed in Chapter Eight. It will
consider inner qualities associated with self-knowledge and attitudes towards learning,
personal work ethic, willingness to accept responsibility, challenge and change, and
decision-making.

Int erper s o nal

.

Re I at ions hips

This aspect of expertise is also poorly defined in the literature.

It

includes

involvement with clients and their families, colleagues and other professionals.

.

It includes the ability to form part of

a tearn and shift roles

within it, yet also to be

able to lead, manage and organiss.

o

Experts are thought to have an awareness of moral agency, particularly in respect to
clients and their safety.

This dimension of the model will be illustrated and discussed in Chapter Nine. It will
include relationships with patients and their families, with other medical imaging staff,
and with other health professionals.

It will also discuss issues involved with managing

and leading people, and the power relations experienced within a mixed professional
setting.

Professional Practice

o

Experts know what to anticipate, what needs to be achieved and how to achieve it.

This includes modifring procedures, handling the unexpected, responding rapidly and

flexibly, often in high pressure and complex situations.

o

This aspect also includes mastery of the technology or equipment that may be
necessary for practice.

This dimension of the model will be illustated and discussed in Chapter Ten. It will
examine the differences between 'skilled behaviour',

or 'technical expertise', and

'thoughtful action', which includes the more deliberative aspects of practice. This
includes issues relating to habitual or automatic responses, and the ability to respond to
change and practice reflexively.
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CHAPTERFIVE
Research Procedures

The first part of this study advances the argument that the theoretical knowledge base and

cognitive processes of professionals cannot be separated from practice and that current
models of expertise inadequately integrate these dimensions. Further,

it

proposes an

integrated model of expertise, which, in Part Two, is illustrated empirically using a case

study focused on medical imaging, as an example of a rapidly developing, emergent
health profession. This chapter addresses the overall research approach being taken for
the empirical study, along with the specific research method, methods of data collection
and analysis, profile of participants and the ethical procedures followed in conducting the

empirical research aspects of the study.

Methodology

The approach to the study is one where the perceptions and thoughts of a group of experts

in medical imaging are explored and critically assessed in the light of the ideas developed
in Part One. The research may therefore be described as qualitative and interpretive.

Qualitative research is grounded on the assumption that features of the social
environment are constructed as interpretations of individuals and that these
interpretations tend to be transitory and situational (Winegardner, 2000). Qualitative
researchers develop knowledge by intensively studying a phenomenon and subjecting the

data

to analytic induction. They thereby attempt to make

sense

of, or interpret

phenomena in terms of the meanings people bring to them. Merriam (19S8) maintains

that qualitative research is descriptive (words rather than numbers-based), exploratory,

inductive and emphasises processes rather than ends. The following are key aspects of
qualitative research as proposed by Merriam(ibid.,and cited in Winegardner, 2000):
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The researchers are primarily concerned with process rather than outcomes or
products.
Researchers are interested in understandingthe meaning people have constructed

-

how they make sense of the world" what they experience and howthey interpret it.

The researcher is the primary instrument for data collection and analysis, and can
therefore be responsive to the context, adapt techniques to the circumstances, process
data immediately, clariff and summarise as the study evolves, and explore anomalous
responses.

Meaning is mediated through the investigator's own perceptions, which helps the
researcher to make theoretical and conceptual sense of the phenomenon in terms

of

the researcher's professional experience.

Behaviour is normally observed

in its natural setting. Investigations involve

becoming intimately familiar with the phenomenon being studied.
There is an inductive approach to knowledge generation, with typical findings being

in the form of themes, categories, concepts, tentative hypotheses or theories which
have been induced from the data.

Maxwell (cited i6id.) enumerates five research purposes for which qualitative studies are
particularly useful, all of which have direct application to this study: understanding the
meaning, for participants in the study, of the events, situations and actions they are
involved with; understanding the particular context within which participants act, and the

influence this context has on their actions; identiffing unanticipated phenomena and
influences, and generating new theories about them; understanding the processes by
which events and actions take place; and developing causal explanations.

Cohen and Manion (1994) maintain that working within a qualitative framework, an
interpretive paradigm aims to address the multifaceted aspects of human behaviour that
may be as varied as the situations and contexts supporting them. This aptly captures the

complexity involved in the professional practice of Medical Radiation Technologists

(MRTs). Further, an interpretive approach is suited to the study in terms of the way it
views individuals' actions and meanings, seeks to give a deeper, more extensive and
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systematic representation of events from the point of view of the participants involved

and also has

a practical emphasis,

seeking

to improve communication

between

practitioners about educational beliefs (Candy, 1989).

Limitations in the use of a qualitative methodology are mostly documented in terms

of

of adequate validity and reliability @urns , 1994). Because of the subjective
nature of qualitative data and the way it originates in single contexts, conventional

the problem

reliability and validity standards are difficult and (arguably) inappropriate to apply.
Conditions and interactions can not be replicated in a formal way, as they can using a
quantitative experimental method, and neither is it reliable for generalisations being made

toawiderconte)ilthantheonestudied. AsstatedbyBurns(ibid.,p.13): "...therichness,
individuality and subjective nature of

a

participant's perspective and understanding is not

amenable to the usual scientific criteria." However, he adds that this does not make such
understandings any less real or valid for the participant" and that they do contribute an
explanatory function for that person's behaviour.

Candy (1989) stresses that while a positivist approach tends to emphasise reliability

(predictability and consistency of findings), interpretive, qualitative approaches are

centrally concerned with validity

- that is, closeness to the data, description of

phenomena from the perspective of the participants, and valid, empathetic representation

of what is going on. He maintains that there is a trade-off between reliability and
validity, which expresses the balance between distance and relation; objectivity
subj

and

ectivity in research.

On examination of the criticisms of qualitative research, justification is maintained for
the use of an interpretive, qualitative approach for this study on the grounds that the

qualities of interaction which need to be detected and reported are both complex and

subtle

- these may well be missed by a scientific, positivist enquiry. Statistical

summations are not required in this case, but rather a descriptive, narrative style that
elicits meanings and interpretations.
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Merriam (1995) makes the point that qualitative research

is

based on different

assumptions regarding reality, therefore demanding different conceptualisations

of

validity and reliability. She maintains that notions of validity and reliability need to be:
"...grounded in the world view of qualitative researcho'G.53). She presents her criteria

for trustworthiness or rigour as internal validity, reliability and external validity
(generalisability) within a qualitative framework. Therefore, the methods I have used in
this research to address validity and reliability within a qualitative framework follow
Merriam's recorlmendations and include the use of triangulation, member checks, peer
examination" a

'thick' description and an open acknowledgement of my own experience,

values and approach, Triangulation in particular is an important aspect. It is defined as:
ooThe

use of trvo or more methods

of data collection in the study of some aspect of human

behaviour" (Cohen & Manion, 1994, p.233). It is a technique which attempts to explain

more fully the richness and complexity of human behaviour by studying it from more
than one standpoint often by making use of both qualitative and quantitative data. As
confirmation is obtained from more than one data source, Anderson (1994) maintains that

it is a major safeguard for validity when using qualitative methods.

The empirical research in this study uses a case study research method.

It is one of

several approaches to qualitative enquiry, arguably the best known and most frequently
used (Winegardner,

2000). This is due to the flexible and adaptive nature of the method

- it can accommodate a variety of research designs, data collection techniques,
epistemological orientations and disciplinary perspectives. Soy (1997) maintains that
case study research excels at bringing us to an understanding

of a complex issue or

object, emphasising detailed contextual analysis of a limited number of events or
conditions and their relationships.

It is said by Gall, Borg and Gall (cited in

Winegardner, 2000), to have evolved as a distinctive approach to scientific inquiry, partly
as a reaction

to the perceived limitations of quantitative research.

A case study is said by Burns (1994) to be a bounded

systemo an

entity in itself. The

purpose in observing the characteristics of a system or unit is to probe deeply and to
analyse intensively the multifarious facets that constitute its life cycle. By concentrating
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on a single phenomenon or entity, the researcher aims to uncover the interaction of
significant factors characteristic of the phenomenon, which in this study, is professional

expertise. This involves the collection of extensive data to produce the understanding
required. Cohen and Manion (199a) maintain that case studies are the preferred strategy
when 'how'o 'why'

or'what' questions

are being asked, when the investigator has little

control over events, or when the focus is on a contemporary phenomenon within a real

life context. They claim that it allows the investigation to retain the holistic and
meaningful characteristics of real life events. As such
interpretive nature of this study in which

I

it is a method well

suited to the

aim to bring to light variables, phenomena"

processes and relationships which deserve intensive investigation.

Merriam (1988) cites Yin as observing that a case study method is a design particularly
suited to situations where

it is impossible to separate the phenomenon's variables from

their context. Merrian outlines four characteristics which are essential properties of

a

qualitative case study:

Particularlbtfc.' they focus on a particular situation, event, programme, process or
phenomenon. This focus makes it an especially good design for practical problems.

Descriptive: they offer richo complete 'thick' description of the phenomenon under
study, including as many variables as possible, porfraying their interaction.

Heuristic: case studies illuminate readers' understanding of the phenomenon under
study.

Inductive: case studies mainly rely on inductive reasoning, that is the discovery of new
relationships, concepts, and understandings rather than verification for predetermined
hypotheses.

This research demonstrates all four of these properties. In addition, the boundaries for
the case study are drawn by the limited area of study, namely 'expert' level practitioners

working in medical imaging in Auckland. This is one specific area of investigation, and

will elicit in-depth, focused information from

a

limited number of participants.
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Medical imaging has been chosen for the case study for various reasons (see also Chapter
One):

.

It involves a small

group of practitioners with professional boundaries clearly

defined through state registration policy.

Professional activities involve

a complex mix of advancing science and

technology, a patient contact and service role, along with the more 'artistic' and

'intuitive' elements of image production. It therefore locates practitioners in the
realms of both experiential and cognitive dimensions in their day to day practice.

The roles of practitioners in medical imaging are changing rapidly due to
advances

in technology, along with the more global changes in health

care

provision experienced by other health professions.

Data collection in case study research is typically drawn from more than once source, on

the premise that no single source of information can be trusted to provide

a

comprehensive perspective. By using a combination of data sources, findings can be

cross-checked and validated. Data analysis
simultaneously with data collection.

is generally regarded as occurring

It is an iterative

process in which analysis begins

with the first data collected, leading to emerging insights, refinement of questions, the
collection of more data and so on. For specific methods of data collection and analysis
used in this study, refer to the following sections in this chapter.

Methods of Data Collection
The primary sources of data for this study are:

.

the literature on models and qualities of expertise, which encompasses experiential,
cognitive and educational aspects;

o

the views and actions of 'expert' qualified MRT professionals in practice.

The data collection to support the case study includes three stages:

o

Interviews of the selected participants before journalling.
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Joumalling of 'critical incidents' occurring in practice by these participants over an
extended period of time.

Interviews of the selected participants after journalling and observation.

An integrated approach to data collection and analysis was used in order to address the
complex combinations

of knowledge, process, attitudes, context and professional

judgement involved in the field of this study. The data collection process was piloted on
one participant and evaluated before proceeding with the study.

P r oJi I e

of P arti c ipant s

This study is bounded by the specific area of expert practice in medical imaging. Due to
the nature of the study, participants were selected using a purposive sampling technique
based on recommendations made by senior radiology

staff

They were asked to make

recommendations on the basis of expert practice as defined by participants in a previous

study (Yielder, 1997), rather than due to years of experience or for holding a position of
responsibility.

Empirical generalisations were not sought in this study, and are clearly invalid with such
a small number

of participants. However the technique of purposive sampling identifies

the appropriate context within which the data may be interpreted.

Ten participants were selected, representing four fields of specialisation within medical

imaging

-

ultrasound, magnetic resonance imaging, computed tomography and

conventional imaging. Mammography and angiography have been included within
conventional imaging. Nuclear medicine practitioners were not included due to the very

small numbers practising in Auckland compared to the rest of the profession.
Participants included two from each of ultrasound, magnetic resonance imaging and
computed tomography, and four conventional imaging practitioners, with two of these

four being clinical tutors, to ensure that an educational focus was included.
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The participants had all been qualified between I

I and 25 years. There were nine female

participants and one male. This gender bias reflects the general predominance of females
in the profession.

As there were only ten practitioners interviewed, a statistical justification was not
applicable on the grounds of:

o

the small numbers of professionals working in the field of medical imaging in
Auckland, with only a very small proportion of these achieving the status of 'expert'
practitioner;

o

the interpretive, case study nature of the research. Case study research forms an
archive of descriptive material sufficiently rich to admit subsequent interpretation,

rather than providing statistical summations or broad generalisations (Cohen

&

Manion, 1994);

o

being a qualitative case

study. This number aims to elicit in-depth qualitative

information from a limited number of participants. This depth of information could
not be ascertained from a statistically significant sample.

Interview Design
The style of interviewing used took the form of a semi-structured conversation between

myself and the participant, focusing on the participant's perceptions and experiences.

While

it is acknowledged

that, most commonly, case study interviewers use an

unstructured, or open-ended form of interview technique in order to adapt and follow up

interesting areas of discussion in greater depth (Burns, 1994), for the purposes of this
study

I

used a more focused format with broad questions forming an interview guide

which was used as a general focus, but was altered as required to allow for flexibility

of

both questioning and response. As such, the questions formed prompts to facilitate
access to personal experiences and to keep the conversation
used exactly as
designed and

flowing, but they were not

given. These questions were refined once the integrated model had been

following evaluation of the pilot study. The general questions are included

in Appendix Three.
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The interviews were conducted in two stages. Broad questions relating to expertise were
asked in the initial interview. More specific questions relating to the process of expert
practice, that is, thinking, acting and decision-making, were asked after participants had
completed their critical incident journalling. The critical incidents helped to focus both

the participants' understanding of their personalised process of practice, and the
extension questions required for the second interview.

The Critical Incident Technique

The critical incident technique has been widely used in educational research and in
research related to the health professions. The technique was

Flanagan (1954), who describes

it as: "...essentially

originally formulated by

a procedure for gathering certain

important facts concerning behaviour or defined situations" (Ir.355).

It is often used to determine the critical requirements for a specific group or activity, and
more specifically may be used to elicit details of expertise within professions (Sung,

2000). In general terms, it allows respondents to articulate experience, ideas and
problems without the prior conceptualisation required by other approaches, and therefore

may uncover aspects of which respondents may not be conscious (Oulton, 1995). As
such, it is particularly appropriate for eliciting infonnation in regard to expertise. The
tecbnique is an excellent approach for focusing on a particular experience or incident, and

for capturing rich and in-depth qualitative information.

With this technique a situation or incident is proposed which acts as a critical focus. The
incident is wriuen up, usually following a semi-structured format. Brookfield (1990)
claims that

if

a critical incident instruction is well written, it produces descriptions of

particular happenings so graphic that readers are able to visualise clearly the event
described. The purpose of this is to enter another person's frame of reference so that

their structures of understanding and interpretive filters can be understood by the
researcher as closely as possible to the way they are experienced and understood by the

learner. Brookfield (ibid.) states that the technique is idiographic rather than nomothetic.

That is,

it

seeks to highlight particular, concrete and contextually specific aspects

of
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peoples' experiences. The data produced, therefore, is held to be incontrovertible and
stands alone as a primary data source giving insights into the person's

maintains that their great strength lies in the development

reality. He

of critical thinking

and

reflection.

In this study, broad questions were formulated around critical medical imaging incidents.
Participants were asked to journal one critical incident they were involved in per week

over a period of ten weeks. They were informed that critical incidents include any
incidents which are non-routine and pose a problem requiring a decision; require
improvisation or innovation; involve changing procedures; or are emotionally, physically,

or mentally demanding in some respect. They can be related to technological,
psychological, interpretive, management or ethical demands. It was recornmended that
the ten incidents involve varying professional challenges. They were asked to describe:

o

the context of the incident (for example: time of day, staffing, nafure of the
procedure, state of the patient)

o
.
r
o
o
o
o

what happened (in detail)

why the incident was critical or problematic
what concerns they had at the time
what they were thinking during and after the incident
what they were feeling during and after the incident

how a resolution was reached
what aspects were the most demanding about the situation

(See Appendix Four for template)

Data Analysis
Recording the Data

All

the interviews were audiotaped with the perrrission of each participant. They were

transcribed as a verbatim record and checked against the tape for errors or omission.

While this was a time-consuming process, I considered it necessary to do this personally
to fully familiarise myself with the data.
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All participants were given the opportunity to check the transcripts. Some made minor
changes, mostly to make their verbal grammar more suitable for a written document.
One participant requested some changes due to the political nature of her corlments,

which she felt may be misinterpreted by readers.

The critical incidents were written by the participants, in most cases in electronic format.
These did not therefore need to be checked by participants.

The participants

all

chose pseudonyms which have been used to identifr interview

excerpts and critical incidents in preference to numbers. Interviews are identified by the
pseudonym followed by an abbreviated indication of whether the excerpt originated from

interview one or two. Critical incidents are identified by the pseudonym followed by the
abbreviation 'CIo.

Processing the Data

Initially the data was carefully coded according to an interpretive reading of the data,
which was also at times read both literally and reflexively (Mason, 1996). This means
that

I was primarily looking at the data in order to demonstrate connections, and highlight

underlying processes and significant themes, however I needed to acknowledge reflexive
reading due to my past experience

in the field being studied. This coding process

involved recording key words against each paragraph throughout the transcripts,
interpreting the subject of discussion.

Following this

I

assigned each coded section of the transcripts and critical incidents to

one or more of the five sections of the model illustrated at the end of Chapter Four. I

carefully checked that there were no data that fell outside these five sections. These
sections therefore became the five themes, which are presented as the following five
chapters in Part Two of this study. Given that the model stresses integration rather than

atomisation, these chapters (Six to Ten) are followed by a section at the beginning

of

Chapter Eleven which draws these themes together. It is noted in Chapter Eleven that
there is a danger of reductionism in breaking down a dynamic process such as expertise
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in order to study the particulars, however this has been done in order to

deepen

understanding. The model proposed stresses that these themes do not stand alone, they
are part

of an integrated and synergistic whole.

Once data had been organised into themes

I

searched for an identifrcation of corlmon

sub-themes within each section, using a cross-sectional thematic analysis (ibid.; Morse &

Field, 1995). This involved an inductive move from the particular to the general which
resulted in sub-headings within each chapter. A refining process followed a re-reading

of

the data, whereby sub-headings were re-constituted and re-ordered to facilitate an
improved progression.

As the critical incident material was in some cases more suited to non cross-sectional
analysis in order to preserve the appropriate context of the incident, these were marked
and introduced into the study as complete illustrations after the main points of discussion
had been written.

Protocols and Ethics

The setting up and approval stages of this study included giving appropriate explanation

in order to elicit approval from the University of Auckland Human Subjects Ethics
Committee (UAHSEC), my research supervisors and the proposal reviewers selected to
evaluate my resenrch proposal. It also included the negotiation of access to public and

private radiology deparfinents in Auckland.

The ethical approval through UAHSEC ensured that details of informed consent,
anonymity and confidentiality, rights to withdrawal, storage of data, dissemination of
results and participant information were appropriately addressed. Written information
sheets were given to

all participants. In addition, I gave an explicit verbal explanation

prior to interviewing, which emphasised that inclusion of sensitive material would

be

negotiated with the participants and would not be used in any way that could jeopardise
their positions in their place of work. Written consent was obtained for audio-taping the

127

interviews. These procedures

served the purpose

of ensuring that the rights of the

participants were considered, that I had an indication that the participants were taking
some responsibility for their voluntary participation, and also that the confidence

of

participants to speak freely was established.

The supporting approval information, participant information and informed consent
sheets are included

in Appendix Five.

Researcherts Role

In this research study I made considerable effort to ensure that the information was
gathered

in an accurate manner. Brady (1990) outlines a set of principles which

accommodate a plurality of values and information needs. These principles include:

o

Interpret impressions, observations, test results and other obtained information as
unique to their specific conteld;

.
.

Acknowledge your own values and biases;
Obtain information from as many dififerent sources and in as many different ways as
possible.

The first of these principles is inherent in the nature of case study research, where indepth analysis of the bounded study is the prime concern, rather than broader and more

conventionally generalisable forms of research.

Secondly,

in terms of personal values

and biases, one method

of passing on

the

perspectives of the participants in a study in an accurate and authentic way has been
described by Gratram (1990, p.21) as: "...the outsider as 'neutral broker'." She describes

the process

of

'neufral brokering' by the researcher as involving detachment, freedom

from subjective bias and judgmental attitudes. CARE, cited in Graham (ibid,) elaborates
this in the following description:
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(S)he achieves detachment, not as a condition of grasping objective truths about

social activity, but in order to grasp others' subjective perceptions of such reality.

The neutral broker is 'neutral' because (s)he does not interpret or judge
educational practices, but instead processes the interpretations and judgments

of

others.

However, while acknowledging the importance of this intent, in this research study it is
acknowledged that no researcher can be entirely neutral. That is, neutrality is not
possible because:

.

values are transmitted through organisation and context. These tend to reflect
dominant social assumptions;

o

the selection

of a topic for study, supporting facts, resources, methods and

participants, expresses a value position with respect to what constitutes valuable
knowledge;

.

researchers must accept a certain position with regard to principles such as the
autonomy and rights of the individual.

(Strivens, 1984; Kleinig, 1982; Cohen & Manion, 1994).

It is more realistic to amend the demand for neutrality to one of being 'as neutral as
possible', or one of minimising influences. I therefore maintainthat it is preferable to
suggest an

.
r
o

impartial, rather than neutral approach. My role as a researcher is therefore to:

be concemed

with the autonomy of and respect for participants;

examine my own views along with those of the participants;
engage the deliberate act of objectivity, which means refraining from influencing

participants in the direction of my personal commitnent;

o
r

explain the meaning of impartiality in relation to the stance I have taken in the study;
have prior commitment to procedural matters which acknowledge that some values
and information may be controversial and individual; and,

o

not prcsume to be an expert or an authority figure in respect to the participants.

These criteria have been adapted from writers such as Codd (1978),

Kleinig (1982) and

Strike (1993).
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Thirdly, as previously noted, I have employed the use of triangulation to ensure that
infonnation is obtained from different sources, using different methods of data collection,
and to interpret converging evidence. As maintained by Anderson (1994), conclusions
suggested by different sources ofdata are far stronger than those suggested by one alone.

Therefore, the process of verification used in this study to ensure credibility of the data
were:

o
o
o

prolonged involvement in the field both before and during the study;

triangulation of the data;
member checks. That is, review of all transcripts by the expert participants to ensure
accuracy;

.

use of direct excerpts. Inferences made were supported by data from the participants

in the study.

Evaluation of Methods

The data collection methods selected and, in particular, the personal quality of response

from the participants involved, meant that highly insightful and in-depth data were
gathered. While I attempted to use each participant's contribution as evenly as possible,

there

is some imbalance shown, with one participant exhibiting a concise and

unembellished style both in the interviews and brevity of critical incidents. While this
contribution was valuable, her input is not represented in the same proportion as the other
participants.

The time and thought put in to the responses by the participants was so extensive that it
caused two related dilemmas. Firstly, medical imaging departments are currently under-

staffed, with a near crisis situation in terms of maintaining public seryices. I therefore
experienced ethical concerns knowing that these busy professionals were spending a
considerable amount of their time participating in this research. Secondly, this ethical

difficulty was compounded by the fact that part way through the process I realised that
the quantity of data emerging from the critical incidents was in fact more than expected

or necessary. In retrospect half the number of critical incidents from each participant
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would have been sufficient. Two participants did not complete all the designated number
due to personal circumstances.

The critical incidents proved time-consuming for participants, although they noted that
they were thought-provoking and provided an excellent reflective leaming experience.

While they contributed greatly to my contextual understanding of their expertise in
practice, deepening my knowledge and giving me a'big picture' view, they were difficult

to integrate into the body of analysis. Extracting excerpts from them de-contextualised
the data from the 'scenario'. Conversely, the inclusion of the entire scenario was rarely
possible due to their length. Therefore the majority of excerpts included in the analysis
chapters as illustration are from the interviews conducted, with the critical incidents

primarily inforrring my approach and key theoretical poinr.

l3t

P,ART TWO

I n:terp reta;tion, Ana$ts f s
and Conelusions

CHAPTER SIX
The Knowledge Base Of Experts

"Those who are enamoured of practice without science are like a pilot who goes

into a ship without rudder or compass and never has any certainty where he is

going. Practice should always be based upon a sound lcnowledge of theory"
(Notebooks of Leonardo da Vinci, Hutchinson Family Encyclopaedia, 2000).

The first dimension of the model, the knowledge base of expertise, has been organised

into four sections. Firstly a background section contextualises this chapter to the field of
medical imaging. The second and third sections differentiate theoretical and procedural
knowledge, and implicit and explicit knowledge respectively. The relationship between
power and knowledge is then discussed and illustrated in the fourth section.

Background

The professional and theoretical knowledge base of medical imaging is complex, drawing

for its body of knowledge from a variety of disciplines from the biological, physical and
social sciences. The structural knowledge base within the discipline is therefore derived

from:

o

natural biological science: extended into human biology, anatomy, pathology, threedimensional anatomical and pathological imagingo and the study of radiation effects
on the human body;

o

physical science: that is, the principles of physics associated with developing
technology used in specialist areas, dosimetry, quality assurance, imaging processes

and analysis. Also included are principles of patient positioning and exposure
techniques;

o

social science: principles of patient care, human development, applied health
psychology and ethics are essential given that practitioners need to be sensitive to the
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needs and demands of the complicated human situations they become involved in.

They also need to develop self-care strategies to deal with high stess, critical clinical
situations.

Formal postgraduate study extends these principles, with more emphasis on specialty

imaging modalities, image interpretation, and also on ethical, professional and
management issues. At postgraduate level, education aims to support the development

of

systematic enquiry, critical reflection and an acceptance of professional responsibility

(Yielder, 1998).

The importance of clinical practice is also emphasised at both under and postgraduate

levels. Gonczi (2000) writes of the need to intertwine subject knowledge with demands

of practice, suggesting that learning and cognition are fundamentally contextual or
'situated'. That is, understanding develops through students engaging in the social

and

physical context of their professional practice. While this appears to be a relatively 'new

idea' in the traditional university context, it has been the basis of many professional
progranrmes of education for some time. That is, while traditional university education
has separated knowing from doing in order to encourage students to understand abstract

concepts before and distinct from the context

in which they might be applied (ibid.),

'vocational' education has nndergone a series of changes, moving from the other end of
the theory-practice continuum.

Medical imaging has had a formal curriculum since the establishment of the first School

of Radiography in Auckland in 1945. Until 1990 however, this was taught within the
health system rather than within tertiary education institutions. While there was therefore

a degree of formality in the hospital-based training pro$ammes, the clinical aspects
operated very much on an apprenticeship based model, whereby students were hospital
employees and spent their time apart from lectures fulfrlling a working role in a radiology

department. During the 1980s the clinical practice aspects were developed into a more
structured and formalised learning experience for students, along with changes to the
academic curriculum.
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The relocation of the Auckland region's hospital-based training programme into the
tertiary educational system at UNITEC, enabled the synthesis of the clinical and technical
components of the hospital-based system with those of tertiary education. This, along

with the deregulation of tertiary education in the 1990s which gave polytechnics the
opportunity to develop degree programmes, created the stimulus and professional
educational

base

qualification

for

the development of a degree progralnme as the registrable

for MRTs. The Bachelor of Health Science in Medical Imaging

(BHSo[MI]), offered at UNITEC, was the first medical imaging degree to be developed
and implemented in New Zealand.

Until the implementation of the degree, the dynamic and developing nature of medical
imaging and consequent educational needs of medical imaging students were not
recognised in their programme of study. In addition, as previous qualifications lacked

formal educational recognition, there had been little development at a post-qualification
level, of programmes and courses of study which enabled support for specialisation in the
advanced fields

of imaging technology. MRTs were expected to operate in complex,

technically advanced situations with no strucnred post-qualification educational support
and little recognition in terms of a developed career structure.

The LINITEC BHSc(MI) was developed for a number of reasons which considered the
requirements of the students, the profession and society. They included the need to:

.

ensure continued access to the trans-Tasman and wider international employment
market;

maintain professional and educational comparability with health professional groups

within New Zealand and overseas;
provide educational and professional recognition which allow graduates entrance into
a wide variety

of established graduate and postgraduate educational programmes,

nationally and internationally;
incorporate changes in attitudes

to approaches to health care; that is, the need for

health professionals to develop increased awareness and sensitivity to a wide variety
of ethical, professional and moral issues;
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.

incorporate structural changes to the traditional methods of organisation and delivery

of medical imaging services with

consequent evolution and expansion

of

the

professional role and scope of MRTs;

o

provide a graduate level qualification which could respond to professional, high
technology, educational and management developments currently taking place within
the restruchring of the health sector workforce and the profession;

.
r

provide higher levels of education in developing clinical specialities;

provide expanded opportunities

for

graduates to be employed

in interrelated

disciplines, in management and developmental roles within the public and private
health sectors;

r

provide opportunities for qualified staff to have access to higher level study for
ongoing professional development;

o

incorporate an ongoing change and review process which is necessary both in the

cunent educational climate and to keep up to date with the rapid advances in the
scientific and technological base of the field of medical imaging.
(Yielder

&

Yielder, 1994)

While the nature of the field and registration requirements necessitate an undergraduate
emphasis on the scientific and rational body of knowledge associated with the advancing
technologies used for diagnostic imaging, the process of rapid change which characterises

the field of medical imaging, has created the need for professionals to be able to respond

to a wide variety of ethieal, professional and management issues in a dynamic
environment. While the degree prograrnme went some way towards achieving specialised
levels of education, research and professional flexibility, the learning continuum needed

to be expanded into the postgraduate sphere in order to facilitate the development of
professionals who could adapt to both current and future change and developments. My

view, which

I

advanced

in a study in 1997, was that education which supports

the

development of systematic enquiry, critical reflection and action, and an acceptance

of

professional responsibility needed to be developed in order to differentiate current
medical imaging education from the 'technician' role which had dominated outside
perceptions. This was the legacy of the times prior to the development of the advanced
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imaging specialities, when 'radiographers' were perceived as 'hand-maidens' to the
medical field, using conventional x-ray technology.

In addition to the new specialties and the change in role brought about by the recent
health reforms, there is also an international nend for role extension in medical imaging

which sees the development of a high degree of autonomy in the role of MRTs. In some
countries, notably the United Kingdom, MRTs with higher postgraduate qualifications
are taking on many of the traditional roles of radiologists in both the examinations and

reporting of defined areas of diagnostic procedures. As can be seen in this study, many
of the experts interviewed are already involved in extended roleso markedly changed from
the technician level that was once oradiography'. These roles require a high degree of
professionalism, autonomy and the acceptance of responsibility. Therefore, postgraduate
education in medical imaging, which was introduced at UNITEC in 1999, aims to support
a capability profile

o
o
.
.
o
.
r

which includes being able to:

develop and apply advanced knowledge to ill-defined and complex situations;
conceptualise, design and plan complex projects and systems;

think critically and autonomously at a high level of professional practice;
apply research and evaluative capabilities to management and planning processes;
demonstrate a high level of professional, ethical and cultural standards;
take on the responsibility for the work of others in complex situations;

develop, lead and initiate ideas and strategies which enhance group performance
independently;

o

integrate and apply advanced and specialist responsibilities, leadership, decisionmaking, management and communication capabilities in a dynamic clinical setting.

(Yielder, 1998).

Along with academic changes in the under and postgraduate curricula, the clinical
practice aspects have developed into a sophisticated, formalised clinical learning
experience, supplemented by a requirement for additional work experience.

At the

undergraduate level this is necessary in order to meet registration standards set by the

Medical Radiation Technologists Board (MRTB) at qualification. The importance of
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clinical practice in the undergraduate degree is emphasised by the competency based
assessment examination carried out by this registration body at the end of the degree

before students can be registered to practice. In the postgraduate arena a course titled

'Advanced Clinical Practice'

is part of the postgraduate diploma and masters

prograrnmes. In addition, all courses within these programmes are focused on the
application

of knowledge to professional practice.

Research

within the masters

programme is also focused on application.

Therefore, medical imaging education in New Zealand has moved considerably towards
formalising an advanced body of knowledge, and locating that body of knowledge firmly

in the context of actual professional practice. It has moved out of the realms of
vocational haining and into professional education in response to the rapidly changing
natwe of the profession it serves.

Theoretical and Procedural Knowledge
While different kinds of knowledge are considered separately in the literature, in the
reality of expert practice, it is extremely difficult to isolate types of knowledge within the

data and 'label' them for illustration. The emphasis of experts when speaking of
knowledge is one of application, integration and use of knowledge in the practice context.
While an attempt is made below to differentiate theoretical from procedural knowledge, it

to be remembered that they are not arbitrarily separated in the context of expert
practice. Therefore this section will also illustrate their integration within the practice of
needs

the participants.

Theoretical Knowledge
Fleck (1998) states that expertise always involves some substantive content, something

that individuals actually know. Some professions acquire distinctive and extensive
bodies of formal knowledge that are taught and reproduced in professional education

institutions. Medical imaging education in New Zealand is located in just

three

institutions, in Auckland, Palmerston North and Christchurch. According to Powell
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(1990), academic, or theoretical knowledge, plays an important function in that it
provides legitimation for the profession through the adoption of academic credentials. In

the case of medical imaging however, professional legitimacy, as reinforced by the
registration board, is centred as much on clinical competence as

it is on theoretical

knowledge.

Academic knowledge also encourages research and knowledge development. In this way

new approaches and procedures emerge and are diffused through programmes of
education. Research undertaken within medical imaging is generally of an applied
natureo centred on the context

of clinical practice.

As discussed in Part One, academic or theoretical knowledge is also referred to as
propositional (Eraut, 1994; Hyland, 1992, 1994), representational (Tomlinson, 1999a),
scientific (Rolfe, 1998c), formal (Fleck, 1998), declarative (Rose, 1992; Griffin et al.,
1998), or'knowing that' (Ryle, 1949) knowledge (see Table 13, Appendix

Two).

This

kind of knowledge includes academic, discipline-based theories and concepts; applied
generalisations and principles; and specific propositions. Most discipline-based
knowledge, generalisations and practical principles relating to a profession are publicly
available, codified knowledge which exists in books and journals (Eraut, 1994; Rolfe,

1998c). However it will also include collegial knowledge such as case material which
may not have been published, yet

is still organised,

recorded and accepted by a

profession. As noted by Eraut (1994), theoretical knowledge is drawn upon directly
during deliberations about practical situations and actions, yet its use may not always be

in the application mode stressed by the technical rationality model, but also in
interpretive or associative modes which are more difficult to detect.

The participants all emphasised the importance of a strong theoretical knowledge base,

particularly within the various specialisations of the profession. For example, within
magnetic resonance imaging (MR):
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I

think you need the theoretical knowledge as your basis. There are a lot

of

people who just want to learn MR without leaming the theories, but I think that
becoming an expert is a process that needs to be built on a strong foundation...

that goes right back to doing general radiography first, before jumping into the
advanced modalities. So the theory I think is really importang and
a role

I think there's

for conferences and things like that toon to keep up to date with the theory.

One of the ather participants working in a specialty area said that there needs to

be more of a lcnowledge base in things like anatomy and pathologt than in
conventional imaging, because pattern recognition is more important?

Yes it

is.

You need those basics, to start with a really good foundation. The

amount of information seen on MRI is awesome and an experienced tech should

be able to recognise abnormalities. Then decisions can be made about what
sequences to do that

will

Jane

best demonstrate those abnormalities.

Int I

In computed tomography (CT):

I

think things like a knowledge of anatomy, circulation and that sort of thing,

certainly in places like CT. You know a whole scan can be rendered useless

you've got the timing wrong, and

I

think having a good knowledge and

understanding of how the body works, well

I

will
Lisa Int I

mean obviously those aspects

become much more important.

I think you

if

need that knowledge base to know what other things you could

think

to do, you know when you've got technical problems, you need to know the
basics of how the machine works so that when you phone the engineer and you

start to describe the problems, he can say what he thinks

- you know it is a two-

way relationship, they tell you what is going on, and if you don't have some sort
of knowledge base, you're just a dummy. So you need your theoretical base.

IGte Int

I

In ultrasound:

...especially in ultrasound, the academic is very important.

I

think that you

notice with the people that come into ultrasound, they're that way inclined. You

know, they'll go and look up things, and that's my benchmark in looking at
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students coming through wanting to do ultrasound.

I'll

say to them "Do you

know what this is?" They'll say no, so I say "Why don't you look it up, and you
can photocopy

it off if you want

- the copier's out in the corridor" and some

don't even pull the book out ofthe bookcase. Those that do and actually do the
photocopying I know they're interested. When they apply for a job, I remember

I

Margaret Int

them.

ln mammography:

if you know about breast
anatomy and physiology, positioning the breast for a MLO (medio-lateral
oblique) is that much easier, for example. To know the mobile parts of the
...certainly knowing the anatomy and physiology

-

breasl to know where the pectoral muscle is and how far it's going to compress

thing. Knowing the theory... but again you can not know the
theory and still do a reasonable job, but you'll never be a whole person, a whole
and that sort of

mammographer, unless you're putting it into practice.
So to be an expert you need bothT

Elaine Int

Yes.

I

They note that the profession has become so diverse that knowledge needs to be focused
to a specialty area:

Wat

I

do you understand expertise in medical imaging to be?

think it's huge and wide ranglng even within medical imaging. I guess if I was

to try to define it I would say that

Ml

is such a diverse profession that to be called

an expert probably means that you have gone into a chosen modality and from
that you have gone on and gained a huge, comprehensive knowledge, notjust the

technical aspects, but also management, QA (quality assurance), and the whole
scenario within that specific

modality.

you're an expert right across the board.

I

think it's quite difficult to say that
Rachael Int

I

This theme of focusing and expertise will be discussed further in Chapter Ten.
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The participants have identified their knowledge base as being derived from
undergraduate education; conferences, symposia and workshops; applications training

provided by equipment and software companies; from one-on-one mentoring by experts;

from personal reading of books and journals; more recently from the introduction of
postgraduate education and a professional CPD scheme; and from radiologists and
consultants. The latter source is noted as being particularly important for the learning
experts as:

"I find you

of

need somebody with more knowledge than your peers to actually

increase your knowledge" (Scott,

Int l).

Participants working in the specialty areas, particularly MR as the newest field in
imaging, note the difficulty of establishing a thorough knowledge base when there were
no formal postgraduate programmes available in New Zealanduntil UNITEC innoduced

postgraduate education

in the second half of 1999. The ability to gain theoretical

knowledge from other avenues seems to vary depending on the workplace. For example,

two participants working in MR in different practices identiff completely different
experiences with applications companies, depending on which brand of scanner they use
and the variations in service and education provided.

Interestingly, all of the participants refer to teaching as being one of the key aspects

of

their practice which has increased their own level of knowledge. Two of the participants

work part-time as clinical tutors with undergraduate students, however the others do not
have a formal teaching
expected that they

role. Eight of them work in teaching hospitals

where

it

will be involved informally in teaching students and staff. However,

even the two participants employed in private practices have indicated the importance
a teaching role

is

of

to pass on their knowledge to less expert practitioners. While they note

the importance of this for the profession and more specifically for the growth of their
own specialty area (as discussed further in Chapter Nine), they also

identif

the personal

leaming aspects that teaching involves. For example:

So I think it's just time, huge amounts of time, and

much as you can while you're doing it

-

I think being keen to learn as

not just plodding along, actually going
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to meetings and conferences. Actually, teaching is another area from which I've
learnt a lot, because you've got to know your subject really well to teach, so
certain areas of the theory of MRI I've learnt a lot more by having to teach, so
that's an area that would have developed me...
So what role do you think theoretical lorcwledge and experience play in expert
practice?

They certainly play a huge role if you're having to teach other people, because,

just teaching people how to

even

scan, routine scans,

it's still

a

whole lot easier

if

you know the whys and wherefores, and depending on who you're teaching, they
often

will

ask huge amounts of questions, which

if you don't know the answers,

it's very difficult to carry on teaching. I think you've certainly got to have a base
level of theorY, and the better it is, the better you're able to teach other people... I

certainly don't think you can ever have too much knowledge, you just have to

AIex Int

leam how to use it, when to use it.

I

...particularly being in teaching, I want to ensure I do a good job, and the only
way I can ensure that is to ensure that you're up to date with the knowledge that
you want to impart to the students and the only way to do that is to put yourself
out there and learn all you can about whatever you're teaching, whether that's
academically or in clinical.

Rachael

Int I

Procedural Knowledge

In addition to theoretical knowledge, the athibution of expertise is also indicated by the
possession

of a skill, a capability for doing

something clearly very

difficult, if not

impossible for the ordinary person (Fleck, 1998). This kind of knowledge is embodied in
the use of tools, interactions, the specific contefi, in people and in the organisation (see
Chapter Two), and is most commonly termed 'procedural' knowledge.

Procedural knowledge (Griffin et al., 1998; Rose, 1992; Tomlinson, 1999a) is also
referred to as process (Eraut, 1994), practical (Hyland, 1992, 1994; Russell, 1993),
experiential (Rolfe, 1998a), or 'knowing how' (Ryle, 1949) knowledge (see Table 13,
Appendix Two). This kind of knowledge includes knowing how to do something; action
knowledge (skilled behaviour); knowing how to access and use theoretical knowledge;
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paradigm cases around particular practice issues; deliberative processes including
professional judgement; and meta-processes including self-knowledge and self-

management. Procedural knowledge is seen to exist in the context of professional
practice, and is more than just theoretical knowledge applied to practice, as it is also
generated and modified by practice. For example, Abbott (cited

in Powell,

1990)

maintains that practice knowledge is not just the application of academic knowledge, but
involves the development of quite separate knowledge systems. That is, it may draw on
academic knowledge systems, but also rejects any elements of this knowledge

it finds

unhelpful. Practitioners transform and modifr academic knowledge to suit the conditions
in which they practise. Hager (2000a) criticises the various theories of 'know-how' (for

example Ryle, Schdn, and Oakeshott, cited ibid.) that have informed the area of
procedural knowledge. While he acknowledges know-how as a real phenomenon, he

criticises the literature dealing with know-how as being: "...disappointingly nonexplanatory* Gbtd., p.282), as this kind of knowledge is generally considered intangible
and unteachable, that is, as tacit knowledge which cannot be put into words. In support

of Hager, this study will challenge a tacit stance further in this and following chapters.

Eraut (1994) and Rolfe (1998c) also identiff 'personal' knowledge as a separate entity to

either theoretical or procedural knowledge. That is, knowledge, experience or
impressions

of unique, separate clinical situations with individual patients (iDid.),

knowledge of: oo...people and situations encountered, communications received and
events and activities experienced through participation and observation" (Eraut, 1994,

p.l0a). Eraut maintains that while some of this knowledge is sufficiently processed as to
be classified as propositional or process knowledge, much remains at the level

of simple

impressions. The other authors consider this aspect as part of procedural knowledge.
Given the emphasis of knowledge application and integration by participants in this
study, personal knowledge is illustrated as part of procedural knowledge. Eraut's funher

classification

of

'process' knowledge is considered in Chapters Seven 'Cognitive

olnterpersonal Integrative Processes' and Ten 'Professional Practice'.
Processes', Eight

That is, rather than considering this classification as a 'knowledge base', this study
considers it in terms of mental, personal and professional processes.
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As discussed in Chapter Three, procedural knowledge is learned directly through
experience with practice, and is termed 'natural learning' by Macleod (1991) who says
that

it occurs in the midst of ongoing, everyday activities:
...you just think on your feet... and it's just having the knowledge... the technical

knowledge is important, and building up problem-solving knowledge, and in

conventional imaging how

to

adapt technique,

for example, or how to

communicate more effectively with the management team, you know the team

of

doctors and nurses around a patient and how be more confident and more
questioning of their decisions or their refenals. How

again

to

experience, and time...Today was

I

do that?... Comes back

a classic, in ED (Emergency

Department), in the main department, where we were so short staffed that

I

ended

up having to run the place and that was prioritising all the aftemoon. But how I
do that? Well having the knowledge of which would be more urgent than others,
and using your staffto their best of their

ability...

Rachael Int 1,2

While procedural knowledge may become 'second nature' to experts, the following
excerpt highlights its importance by referring to the effect of lack of knowledge on nonexpert practitioners:

Would you think they were experts?

No, because they don't have a real understanding of what's going on. Or what
needs to happen
mean

in order to achieve what you're trying to achieve. Because I

it's part of rote learning where you're taught how to do something so you

do it like that, and the minute you can't do it that way you don't actually know
what you should do because you don't understand q1 vlsuali5e what is behind it,

like what's under the skin at that point" or what angle, or whatever, that sort of
thing.

Rechael Int2

Procedural, or practice knowledge also involves problem definition" which includes both
the underlying objective reality a professional has to deal with, and also modification

of

this objective reality by subjective meanings applied to them. The latter may change over
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time, and Powell (1990) maintains that it is the development and successful application

of

subjective meanings to problems that often lies behind a profession's success.

While theoretical knowledge can be identified within the data, procedr:ral knowledge is
extremely difficult to isolate, as

it is so fundamentally

interwoven with theoretical

knowledge. For example, consider the following critical incident excerpt, which was
given in the context of an ultrasound scan being performed on a pregnant woman who
presented

with

a possible multiple pregnancy:

The patient had had IVF (in-vitro fertilisation) and suffered from ovarian
hyperstimulation syndrome with ascites, and pleural effusions. Her pregnancy
test levels (HCG) were high and her ultrasound requested 'query multiple
pregnancy'. She was four weeks post transfer of the two embryos/blastocysts.
Appearances on the scan were unclear which led
sonographer issuing the

to a dilemma for

report. The patient arrived in the ultrasound

and requested for me to scan her, as

I

the

department

had scanned her over the past

two weeks

monitoring her abdominal fluid and pleural effusions. She was excited that the
pregnancy test was positive and was looking forward to seeing a foetal heart beat

and

if

she was having

twins. I

scanned her and found a single intrauterine

gestational sac with a foetal heart, size consistent with embryo transfer dates. I
then went to scan her abdomen to monitor the size of her ovaries and the amount

of fiee fluid remaining and detected a suspicious mass suggesting that there was
another gestational sac within the fallopian tube. I could not see a foetal heart but

the internal echoes certainly suggested an embryo.

I

then proceeded with

a

fiansvaginal scan and realised that many of the cysts within the ovary had similar
appearances.
were

I then wondered if it was a cyst with bleeding, but the

appearances

just slightly different. If I did not call this an ectopic pregnancy and it was,

there would be a life threatening situation
ectopic.

If I overcalled,

if

she haemorrhaged with a ruptured

this patient would have a general anaesthetic with pleural

effirsions, which also was dangerous. This was the dilemma.

I

called the

referring doctor and told him that this mass was highly suspicious and that an

ectopic pregnancy co-existing with an intrauterine pregnancy could not be
excluded. The patient went to theatre and had her right fallopian tube removed
containing an ectopic pregnancy. She was admitted to critical care with
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breathing problems. Several days later she was sent back for another scan to
make sure that the intrauterine pregnancy was still viable and fortunately it was.

Margaret CI

This excerpt illustrates procedural knowledge, yet also shows the underlying theoretical
knowledge a sonographer must have to be able to operate at this level of expertise. The

difficulty of isolating procedural knowledge from theoretical knowledge may also be due
to the participants' expert status. As stated by Fulbrook (1998, p.100):

Clinical expertise alone is insufficient to eam the status of advanced practitioner;
expert knowledge is also required. Clinical expertise and knowledge expertise
are the foundations ofadvanced practice.

If they

are integrated into seamless, expert practice, they become more

difficult to isolate

as separate forms of knowledge.

The Integration of Theoretical and Procedural Knowledge

Eraut (1994) notes that the nature and status of practical knowledge is by no means
agreed, and its separateness from theoretical knowledge may be more apparent than real.

Smyth (1987) maintains that the relationship between theory and practice is a dialectical
one, such that theory emerges out of practice, and practice is informed by theory. This is
supported by Schdn (cited in Macleod, 1991), who suggests that the effect of the context

of practice on the practitioner's knowledge is to transform knowledge or theories. Jarvis

(1983, p.7) notes that while some writers place a greater emphasis on the cognitive
aspects, he argues that:

... the context of professional education is knowledge, skills and attitudes, but
that in order for the process to be educational, there must be a knowledge basis
even to skills performance. lndeed,

it is suggested

here that a person who has

knowledge without skills may be as incomplete a human being as one who has
skills without knowledge.
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In both a previous study (Yielder, 1997) and this study, participants have highlighted the
importance of the inter-relationship between theory and clinical practice, between
theoretical knowledge and procedural knowledge, maintaining that they cannot be viewed

in separate boxes, and that one complements the other. For example, Elaine (Int

that: "So, expertise is knowledge of the subject, how to perforrr it

l)

states

and how to deal

with

issues that arise from it.'o This supports Eraut's view, as stated in Chapter Three, that

theory is not stored in the mind in isolated and decontexnralised form. It derives richness

from connections with other ideas and associations with a variety of situations,
particularly in this case, in the clinical setting. Jarvis (1992, p.90) cites Nyiri

as

maintaining that:

One becomes an expert not simply by absorbing explicit knowledge of the type

found in textbooks, but through experience, that is through repeated trials

"failing, succeeding, wasting time and effort... getting to feel the problem,
learning to go by the book and when to break the rules."

As summarised by Jennett and Pearson (cited in Yielder, 1997), professionals

seek

learning that is practitioner-directed, experienced-based and organised around practice
problems and context. This learning involves both abstract (formal, general, passive) and

practical (practice-based, specific, active) knowledge. Argyris and Sch0n (1974) support

this view. They ask the question: "What use is basic theory and its implications

if it

cannot be converted to effective practice?- (p.185). They maintain that leaming to think

like a professional requires learning to build ons's own theory of practice through a firm
grasp of theory, and through engaging in situations

of practice. Therefore, practice must

play a central role in the process by which students learn to think like practitioners.
Jennett and Pearson also note that that reflection

in and on practice is an essential

ingredienl as will be discussed in Chapter Seven.

In most professional programmes, the academic or theoretical knowledge taught is
supplemenled with the 'hands on' experience of practice (Powell, 1990). This is included

in varying degrees depending on the importance attributed by the profession to practice

competence. As previously stated, clinical practice is seen to be of fundamental
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importance in medical imaging, as expressed through the competency based assessment
process conducted before graduates can be registered to practice. Therefore, clinical
practice is not seen as 'supplementing' theoretical knowledge, rather as being integrated

with it and sharing equal importance. Powell (ibid.) maintains that professional schools
have clinical instructors who seek to 'bridge the gap' between academic and practice

knowledge. Legislation which prevents students from using radiation on the public
unsupervised, means that the role

of clinical tutors in medical imaging is

more

pronounced than in many other professions. As can be seen in the following excerpt,

they maintain a strong emphasis on relating theory to practice as an underlying premise
of medical imaging education:

...what role doyou think theory and experience play in being an expert?
Yes, well I mean, they go hand and hand. How they go hand in hand depends on

how you approach or where you want to go with your own professional practice.

And, theoretical knowledge and practical experience are both important,

and

important to be seen as integtating, and certainly that's the philosophy of what
we are trying to do with our students.

I think it's

important when you're out in

clinical to try to relate what you're doing back to some of the principles

and

Rachael Int

things that you've leamt in class.

1

This carries through to other aspects of expert practice:

llhat role do you think theoretical lonwledge and experience play in

expert

practice?

I think in a profession like medical imaging, the two go hand in hand, I think
sometimes people can have a terrific theoretical knowledge and that isn't
transformed particularly well into the clinical environment, and I think the other

way

-

people can have great skill in the clinical environment and be excellent

MRTs, but they may not have a good theoretical knowledge, but I do think they
go hand in hand.

If it was very unbalanced

either way I think that that person

would always struggle to reach a really high level of

performance. Lisa Int I
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I think experience is importan! it helps, and some people need more than others,

I don't necessarily think that experience is the greatest thing. Theoretical
knowledge... is not great if it's not understood. If there's an understanding of
but

theoretical knowledge and

it

interacts with experience, then competency is
Jean Int

increased.

It is notable,

I

however, that although the medical imaging participants stressed the

integration of theory and practice, as supported by the above literature, some professions
seem to be more polarised,

or have at least been interpreted as being polarised. For

example, Dreyfus and Dreyfus (1996, p.47) state that:

Nursing is also - and this constitutes its total uniqueness

-

a domain which shows

forth clearly that in some human areas there is no place at all for abstract,
objective, universal theory, nor for analytical rationality. Besides being the
perfect model of a craft (techne), the caring practices of nursing provide a
paradigm case of skills that have no theoretical component at all.

This understanding of nursing is challenged however, by proponents of advanced practice

in nursing, such as Rolfe (1996), Rolfe and Fulbrook (1998) and Sutton and Smith
(lee5).
The importance of knowledge, both theoretical and procedural, is highlighted by
participants in respect to their level of confidence. For example, Jane
"Depth of knowledge provides confidence I think
in what I

do..."

-

(nt

1) states that:

that's the main thing, being confident

This has effects such as speed and clarity of decision-making, safety for

the patient, and generates respect from other staff. These aspects are illustrated in the

following excerpts and will be examined furttrer in Chapter Eight:

I've

seen people make wrong decisions and panic, it's just too fast, and they have

to ask someone else. I mean some people just haven't got the experience or the
knowledge to make some of these decisions if they're really

quick. Rachael Int 2
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I think I work much more confidently,
knowledge, having experience,
judgement or
the right

it's

and I think that falls back to having more

all those times you

made those errors in

been reinforced because you feel you have been doing things

way. I think confidence in your own ability is a great thing,

that leads onto a certain degree of assertiveness in your work, and

and I think

I think I would

say that would be one of the biggest changes in me from being a newly qualified

to where I am now. I think also you're often asked your advice, asked for input
and

I think that sort of again builds your confidence and gives you the realisation

that you have a good knowledge, a good sound knowledge of something.

Lisa

...the way

I

see experts, especially at (hospital

Int

I

x), are the ones who can sit back

and look at the big picture and then have judgement. And they have

-

people

respect them I think, because they have knowledge behind what they do.

Margaret Int

I

A deep knowledge base is particularly important for MRTs taking on extended roles
which encompass image reporting. This is occurring in New Zealand most notably to
date in the areas

of ultrasound and cardiac angiography. Role extension gives rise to the

demand for an increasingly complex level of knowledge and decision-making, with a
consequent rise in the level of responsibility and accountability for the management

of

patients. In areas where reports are written and signed off by MRTs/sonographers, they
carry legal liability for their findings. For example, the excerpt from Margaret

(Cf

shown on page 145 resulted directly in the patient undergoing surgery which could have
been hazardous to the patient's

life, given an underlying complicating medical condition.

However, with the possibility of a life-threatening ectopic pregnancy, the sonographer
had to make a clinical decision, with only the referring doctor (who was not an ultrasound

expert) with whom she could discuss the findings.

While authors seem to agree (for exarnple Hoffman, 1998; Etringer et a1.,1995) that
experts have generally converted more of their declarative (theoretical) knowledge to
procedural knowledge, which results in more efFrcient execution of practice, there is
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debate as to whether this procedural knowledge is by natrue

implicit, or whether it can be

conscious and translated through articulation to others.

Implicit and Explicit Knowledge
In Chapter Three, differentiation was made between implicit and explicit knowledge.
The stance taken in this thesis is similar to that of Tomlinson (1999a), namely, that the

alignment of explicit knowledge with theoretical knowledge, and implicit knowledge

with procedural knowledge is inaccurate and confuses the knowledge object with the
knowledge mode, where the former refers to distinctions between representational
(theoretical) and procedural knowledge, and the latter to whether or not either of these is

conscious. This section therefore illustrates how implicit and explicit knowledge are
represented within the participants' practice.

The participants all stated clearly that they are able to articulate procedural knowledge
when they need to, which therefore means it is not always
them because:

Int

2).

"...

implicit. This is important to

verbalising it makes me think more about what

I'm thinking." (Alex

They do however acknowledge the role of implicit knowledge, when they just

'know' instinctively or intuitively what to do. For example:

It's

sometimes hard to articulate or try and explain what you do and how you

make decisions, because some things are so subconscious, or instantaneous.

Youmentioned intuition before... What doyou understand that to be?

Knowing what to do instinctively-

A

subconscious feeling ofjust knowing what to

second sense.

do.

I

don't know... A
Rachael Int 2

However, they also note that sometimes knowledge appears to be intuitive or implicit due
to the speed of their decisions. The speed of their mental processes is facilitated by rapid

recognition of the problenr/situation, critical features of the problem, possible courses

of

action, knowledge of what has previously worked or not worked, knowledge of potential
outcomes, and experience. Hence, conscious thinking and analysis is acfually occurring
and can normally be articulated, although this process needs to be slowed down in order

l5l

to do so. They do this regularly, both because of their teaching roles, and in order to
write protocols for other staff as part of the quality assluance requirements they are
responsible for.

It

(thinking) gets a lot faster with expertise.

I'm sure that you can process

information a lot more quickly, to come to a decision quickly. You can screen

out what's irrelevant and you also know from common-sense, or intuition,
whatever you want to call
doesn't matter
are built

-

from.

it.

From past experience you can wipe out stuff that

you can usually get down to a few basic facts that the situations

Someone less expert is too busy trying to wade through the rules,

but an expert doesn't worry about them and can move on...
When you make a decision, can you actually articulate what you do

-

say rf you

have a student or someone with you and you have to get it across to them?

Well I was just thinking of doing say facial views or something like that. Just the
actual steps in achieving the outcome, yes. I can articulate that.

I

can go through

step by step the things you do to make the patient safe, so you're not pufting

them at any risk because they're unconscious, that sort of thing. Technical
practice

-

lining up grids, holding cassettes up with tape

think I can articulate
how

I do things,

it.

Because

and write it

- all that sort of thing. I

if you're writing up protocols, I drift back to

out. I do the

same

if I'm teaching students,

step by

Scott Int 2

step.

When, however, situations are routine and repetitive, practice becomes more automatic,
and the participants identiS that this is when mistakes have the potential to occur. This
is also recognised as a feature ofover-confidence:

The more and more confident they (staff) get, they change towards the patient
and because you've been doing things for so long, youore doing

it

without

thinking about it, so you can then think about other things, say as far as the
techniques go, and actually using the machine. The longer younre on
quicker you're going to be from that point of

view. Although people

it, the

can come

out the other end and be so confident that they make mistakes again, if you
what I mean. It happens to all of us at some point. Sometimes

I find I have

see

done
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recently... not big mistakes, but you find your efficiency comes down slightly
when you're not

concentrating.

Alex Int

Well, I'm very much manually oriented.

I like

I

a hands-on approach. But you

need to be thinking while you're doing manual things, because

of all the things

that can go wrong. Like down in outpatients, where work can become quite
monotonous in a way, with the sort of stuff that comes through

-

it can

be a bit

like a factory - but if you lose your concentration and stop thinking, things start
Scott Int2

to go wrong.

You've got to be careful too, because if you do five or six in a row, you end up
thinking, have I seen thag or that? And that's a big problem. We have checks to
make sure that doesn't happen, and most of us try to vary our work
one or two of them and then

we'll do a S/nae

-

we'll

do

one or a different sort of case, and

then go back to that because that's our bread and butter

work. Margaret Int 2

This can be related to the process of habituation warned against by writers such as Jarvis
(1992), Kauppi (1991) and Argyris and Schdn (1974) on the $ounds of resultant bad
practice, the increased likelihood of the individual becoming primitivised and having less
freedom of choice, and the inability to adapt and change practice when confronted with

new or complex situations. Changing situations require critical thinking in order for
assessment and problem solving to occur, as

will be discussed in the following chapter on

cognitive processes.

As maintained in Chapter Three by Williams and Irving (1996), it is through concepts

practice being present

in

of

consciousness that they gain meaning, allowing them to be

reflected on and assessed. Without this, leaming may not occur. In addition, if processes
are unconscious and unable to be articulated, they cannot be passed on to

others. While

the difflrculty in defining unconsciousness was acknowledged in Chapter Three, in this
sense the

term refers to personal mental contents inaccessible to the ego (Jung, cited in

Sanruels et

al., 1986) and hence to implicit learning and memory. The participants all
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maintain that passing on knowledge is extremely important for the development of both
the profession, and the specialty areas

I

guess

within which they work:

that's something that would set apart someone who really cares about the

profession and cares about thejob, cares about someone doing the right thing, or
sharing some knowledge

of a way in which something could be improved. I

mean certainly people who

I would

care enough to pass things on.

respect as experts, would be the people who

Lisa Int

I

Do you think that as an expert you have a role in passing on your lmowledge to
other people?

Oh definitely. That's how

I learnt. I've leamt most of the things I know from

I really appreciate that. I enjoy working with the radiologists,
who are keen to explain what they're doing and I find that really
It's important for me to do that for new people as well. Jane Int 1

other people and
those ones
interesting.

As discussed in Chapter Four, the experiential theorists generally maintain that experts
are not able to articulate what they do, which is clearly a contradiction to the experts in

this study. However, studies of advanced nurse practitioners, which maintain that the
Benner and Dreyfus and Dreyfus models 'don't go far enough', do propose that advanced

practitioners can make explicit their knowledge. For example, Sutton and Smith (1995)
include in their definition of advanced nurse practitioners, that they: "...have the ability
to articulate their thoughts clearly as they move ahead such that they contribute to the

understanding and development
(Patterson

of new knowledge and skills within nursing..."

& Haddad, cited ibid., p.1042). Beckeff and Hager (2000) support this in

stating that they believe that in daily work life a sophisticated epistemology of practice

will
the

generate the ability to articulate the subtle discrimination required by the demands

of

job.

Argyris and Sch0n (1974) maintain that practitioners who do not attempt to make
practice explicit, tend to support an aura of 'mystique'. In Part One and in the following
section on knowledge and power, this is identified as a power construct, however it could
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also be a personal response to their lack of interest in, or fear of self-consciousness about

their effectiveness, or their inability to link theory with practice. Argyris and

Sch<in

maintain that the polarisation of theory and practice may be most extreme under these

conditions. Such a person does not know how to tell others how to practise effectively,
and certainly cannot help students to learn, other than through modelling behaviour. In a

previous study (Yielder, 1997), participants did not consider such professionals to be

'real' expefis, regardless of how technically competent they may be. Argyris and Schtin
(1974) theorise this situation by saying that such practitioners have effective theories-inuse, but few espoused theories, accentuating a theory-practice
use cannot be

gap. If their theories-in-

explicitly stated, the practitioner will not be able to test them, or comptre

them to alternatives, and this may therefore result in ineffective performance. Beckett
and Hager (2000) and Hager (2000a) make the point that the very act of labelling this

inarticulable knowledge as 'tacit' to give it credibility, in fact closes offfurther inqurty,

re-mystiffing

it.

Hager (ibid.) argues that this is precisely where inqurry needs to start,

since: "...much of the'tacito can be, and should be, made explicit for learners" (p.286).

The excerpt from Alex on pages 152 to 153 does, however, also highlight that
aspects

if certain

of a procedure become familiar and routine, the practitioner is 'freed up' to

concentrate on other aspects of the procedure, She also notes that this allows more time

for patient careo which may not be able to be prioritised in some difficult situations:

... you can actually put

a

bit more ffre into that side of it when you don't have to

think about technical things too much

-

you can chat to them more while you're

doing the technical side more automatically.

Alex Int 2

It is suggested by writers such as Etringer et al. (1995), Canon-Bowers and Bell (1997),
Endsley (1997), Sefarty et al. (1997), Hoffrnan (1998), Zsambok (1997) and Argyris and

is stored as
increasingly abstract and complex mental models. That is, they have a store of
Schdn (1974), that as professionals become more expert, knowledge

illustrative cases to draw on, called paradigm cases by Rolfe (1998a), which allows them
to make mental representations which recognise patterns or essential features of concepts,
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categories or situations, rather than details (Hoffinan, 1998). These mental models are

dynarnic, imaginal representations and allow relations between aspects of practice to be
accessed and

identified rapidly. These therefore enable complexity and change to be

dealt with more effrciently. Sefarty et al. (1997) maintain that an expert can'see' more

complexity in a situation than a novice. They are able to visualise outcomes of possible
courses of action, plus what could go wrong

with their plans. They are also more aware

of what they do and do not know, and are therefore able to choose action which is both
flexible and robust. In the following excerpts, participants talk both of 'visualising' and
drawing on an archive of previous examples, previous problems and how they were
solved:

So

if you have a choice

of diferent courses of action, how do you choose?

Um... a lot of it has got to do with coming back to being able to visualise the

whole picture and where you're heading with an examination, and

if

we're

talking about an examination, it's about being able to think of about ten things at
once and planning and prioritising what you're going to do and

way, then

you'll be able to do this, or if you choose that way you'll run into
Rachael

trouble and a lot of that comes back to experience again.
So

if you choose that

Int2

dyou're faced with a problem, what do you do mentally to work through it?

Umm, I think I sum up the pros and cons of different scenarios, that sort of thing.
Which is the best way to tackle the problem? Work through it that way. Quite a

few thoughts rush through your mind at once. Some things are completely
obvious, which way to approach them... others, well

I try out different sort of

- *If I did that, would that work, or should I try that..." Those sorts of
things quickly go through your mind. Again, you're drawing off past
scenarios

experiences. You've probably done that before, and you know clinically how
worked or didn't work last

time. You probably got into the same situation.

it

So

what did I do about it last time, and how did I achieve the goal?
So do you anticipate what could go wrong as well?

Yes. Absolutely. I find that with a lot of things I try to anticipate the problems,
how

if I

went down that path, what I'd do about it, what could go wrong, and

many of the things

I

decide orU

I like to go away and think

about

it rather

than
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making an instant decision
could do

it. Yet obviously

-

go away and think about all the different ways you

sometimes you don't have the time to do that and you

Scott Int

have to make a split decision.

2

Mental models are individual and constructed through learning, in this case through
knowledge and experiences relating to professional practice. They not only represent a

person's view of practice, but also the context in which to view and interpret new
material and to determine how stored infonnation is relevant to a given situation (Culloty,

2000). Mental models are altered and aligned by and to practice. They illusbate the way

in which expert knowledge is organised differently to that of novices, being concept,
context and content-addressable as well as being far more extensive (Hoffrnan, 1998).
For an exa.mple of the knowledge base of one of the participants and how it is drawn on

in the context of practice, refer back to the critical incident described by Margaret on
page 145. Her knowledge is organised in respect to the appearances of anatomy she
would normally expect to see, to deviations from this indicating possible abnormalities,
and in respect to knowledge she has built up from scanning abnorrralities in previous
cases. As stated by Etringer et al. (1995), experts are able to both encode and store more

information because meaningful relations among categories are developed and
information is stored more efficiently. Therefore the knowledge base of experts is both
quantitatively and qualitatively different to non-experts.

Knowledge and Power
It was suggested in Chapter Two that viewing knowledge

as disinterested

or value neutral

is interest serving. Rather, it can be seen as embodying social relations within which
power is mediated and reproduced (Fleck, 1998). The participants expressed the
relationship between knowledge and power in the dual aspects refened to in that chapter,

namely, power in its negative form as a vehicle for domination and monopoly, and
alternatively as a legitimate source of specialised knowledge and skills which provides

quality of service and benefits to patients. Therefore, this section

will

examine the

relationship between knowledge and power, as the participants have experienced it within
the context of their practice.
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While the productive aspect of power-lcnowledge proposed by Foucault (see Chapter
Two) was not explicitly expressed by participants, through their accounts their individual
positions in various changing networks of power could clearly be seen. For example,
their relationships with other professionals vary depending on their role and status, and

with particular reference to the development of role extension, they demonstrate change,
multiple positions and that power is not a static one-way exchange.

In its dominating aspect, it was referred to in respect to the relationship between the
medical profession and medical imaging staff, the medical profession and patients, and
between medical imaging staff members, but was not referred to at

all in respect

to

medical imaging experts or staffand their patients. This is not surprising considering the

work ethic expressed by participants and their perception of their role in respect to both
service and patient advocacy. However, lack of data does not imply that power issues do

not occur in respect to patients, rather that the participants may be unconscious of it, do

not perceive

it in others because of their own work ethic, or alternatively that the

questions were not specific enough to elicit this relationship.

Medical Dominance
Medical dominance, particularly as a relationship between the medical profession and
other health professionals is well documented in the literature (for example, Porter,

Adamson, Kenny

&

Wilson-Barnett, 1995; Cowling, 1995; Papps

&

l99l;

Olssen, 1997;

Thompson, 1997; Yielder, 1997). Medical dominance can be conceptualised as

a

structural feature of the division of labour in the health sector. Adamson et al. (1995)
maintain that it is sustained through: the way the medical profession exercises autonomy

over its own work and is not subject to direction or evaluation by other health
professionals; exercising authority over other health professionals through direct
supervision, limitation or exclusion; and the wielding of administrative power in ways

such as control of referrals and their over-representation in senior administrative
positions and in health-policy formation. As such, the medical profession exercises

ideological dominance over a developing profession's power to influence resource
allocation and organisational authority.
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Powell (1990) maintains that the medical profession has great power because its
members, and its members alone, have access to the health and well-being of the general

population. However, he also notes that the medical profession's incredible
seems to have been based more on the

success

political and cultrual inJluence of its upper middle-

class male members than on the possession of superior knowledge. With this statement,
he is locating the issue of power in a gendered context, with the medical profession being

traditionally male-dominated and the associated health professions such as nursing and
medical imaging being female-dominated. The knowledge valued within a patriarchal
medical model is technological and rational, which Bordo (cited in Papps & Olssen,
1997) maintains involves the masculinisation of thougtrt. The effect of this on female

predominated professions is one of domination. Power, in this view, is located with the
medical profession, which holds the accepted and valued form of knowledge (scientific

authority) and credentials. Powell cites the example of the exclusion in the 1980s of

midwives from childbirth, as a consequence:

"...

more of the political clout of a

profession seeking monopoly control over a market than of the demonstrated superior
expertise and record of doctors" (1990, p.45).

Further, Porter (1991) asserts that one of the major factors in the maintenance of medical
power is its control over diagnosis. For any health problem, action stems from diagnosis.
Therefore the diagnostician

will

assume an authoritative role in relationships with both

clients and allied health occupafions, such as medical imaging (Yielder, 1997).

Medical dominance was a strong characteristic of the experience of newly qualified
medical imaging staff in a study caried out in 1997 (ibid.), and was also acknowledged
in this study by expert participants in respect to medical imaging staff in general:

Well I don't get that so much (abuse), because I think I get more respect because

I've been here longer, but that still

happens to the

junior ones, sure. And if they

find - they're a bit like bloodhounds - if they know that you're incompetent or
haven't done that procedure before, they'll go for you. Especially orthopaedic
surgeons. There's still a bit of sorting out every time the registrars change over,
and they haven't met the staff before

- it takes a few weeks for things to settle
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down again. Maybe

I'll go to theatre and talk to consultants by their first name

or something like that and that's usually enough for them to get respect. It's
silly, but that's how I've observed things over the years. Also it's your work too,
I think I try to... it's your work standards, and I think I gain respect for that.
They probably want it done as quickly and

eficiently

as possible...

Yes, that's right. Particularly the orthopaedic surgeons, are very arrogant and
rude, some of them

-

want something done

yesterday.

Scott Int

1

As experts however, they perceive that they are treated differently to other staffdue to the
respect that the medical profession has for their knowledge and experience, and also due

to the expertos own level of self-esteem and confidence:

It's still a respectful position, but I think I

question them more.

If you know

you've been doing MR that much longer and you see something that's wrong,
then you might like to assisl them in their diagnosis as

it were. You

know,

they're a consultant, but not necessarily a consultant in MR[, and so it's a bit like
the old casualty thing where radiographers have been doing

it for yean

and years,

and casualty doctors come in and you point out all this stuff to them that they

missed. However you do it in a certain way, you do it with respect. As an expert

you're more confident to point out things like that than you were before, a)
because you were new

to it, and b) because you probably didn't know anyway

from the experience point of view. So still respecg but more on a level par. You
can talk to them more on a one-to-one and you're not in awe of them any more.

It's not like "Oh you're God and I'll do anything you say even though I think it's
wrong."
So

you're willing to challenge them?

Oh yes, definitely... You can still be intimidated obviously, even when you're
experienced, depending on what their personality's like, but you just handle

it

differently, and you can be confident enough to challenge them differently.
Alex Int

I

All of the participants in the study expressed willingness to challenge medics
(radiologists, surgeons, consultants) on the basis of their confidence in their own level

of
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knowledge and skill in their specialty area. They speak of being on the same level as the
medical profession

-

that is, they are experts in their own field, much as doctors are in

theirs. They respect medical expertise accordingly,

as they expect and receive respect in

return for theirs. This illustrates Foucault's account of power being relational, mobile
and able to reflect changing alliances and circumstances (Danaher et a1.,2000). Foucault

maintains that power moves around and through different groups, events, institutions and

individuals, but no one owns

it, even though some

people or groups have greater

opportunities to influence how the forces of power are played out. In this situation the
medical profession is in an advantageous position, however they need the expertise

of

will alter if the individual
are seen to 'earn' or justifiably demand their respect. It is through an

other health professionals and relations between them
professionals

expert's personal confidence and attitude that the dominating power relationship
experienced by more junior staff is altered. Their response and capabilities as experts
shifts the relationship to a more equal and respectful footing.

Often the necessity to challenge a doctor arises from the situation of patient advocacy, for
example:

Would you challenge,

sa-.y

a radiologist

if you needed to?

Yes, definitely... there's one radiologist in particular who

going even

patient as

if

will

the patient is uncomfortable or unhappy, and

well. I'm

I

push you to keep

stand up for the

not afraid to say to a doctor "Look this patient's had

enough." I wouldn't be intimidated by a doctor. Also the doctors sometimes
miss something when checking a scan and

I

would always point it out so that

patients don't need to be recalled. Things like that can be done

tactfully. You're

not questioning their ability but displaying your own.
Do you think that's changed as you've become more expert?

It's changed since I've become more expert,
guess that's because

because

I know when I'm right,

so

I

I've got the confidence to know that what ['m doing is right,

but probably it's an age thing as well. As a general radiographer

I

used to be

very intimidated by the doctors and would never have questioned anything they
said.

l6l

And the level of respect they have for you has changed since you became more
expert?

I

Jane Int

Oh definitely.

Conversely, for a new graduate:

But I know that with some of the new grads there are power issues that come in
there because they feel that they can't stand up to, or make a decision that
respected

will

be

by the medics. I mean if you've got experience behind your and you

come across confident and assertive without being rude, then they'll listen to you.

But a tot of it is knowledge as well, like if it's for example, cardiologr ringing for

a pacemaker and ICU (intensive care unit) ringing for a check CVP (central
venous pressure) line, well experience and knowledge will tell you that the
pacemaker is more urgent, and that's the way you should handle

it.

And to be

fair to the new grads, they don't have that experience on board, so therefore they
are not confident and don't come across assertively and doctors play on that.

Rachael Int

One participant drew attention to an interesting point
and dominance

-

I

that perhaps an attitude of power

from a doctor was due more to their own (the doctor's) lack of confidence

in a situation, rather than to their position of authority derived from knowledge, which

it

is ascribed to in the literature:

When

you were less expert, did you experience power l'ssaes with the medical

staffi

I think... well it's interesting. You see it happen with medical staff who aren't
confident in their own practice. They will be the ones who tend to use their
position as a power position with other people, who they may also see as not
being as competent" or as confident. It still happens, but it doesn't happen to me

-

it

does happen

to other staff and I recognise why it's happening and

I

do

usually talk to the radiographer and explain that it's not just because of them, it's
because that particular person wasn't sure at that time,
because

or was under pressure -

we're working in the cardiac area, we often have 'events', for example
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people have arrhythmias on the table, or worse situations, and some medical staff

who are otherwise very confident in their practice, go to pieces and are useless.
They will start yelling in that situation, and you can recognise that as them just
not being confident in what they're doing in the situation, not in relation to the

other professionals there at that time - it's their problem, not the other
professional's problem, and so you just have to remain professional in that
Jean

slnrafion.

Int I

This behaviour could be interpreted as a defence mechanism. That is, when anxiety is
acute, as in a critical medical situation, a person's ego may resort to defensive behaviour.

Defence mechanisms are defined by Bootzin, Loftus and Zaionc (1983,

p.4l)

as:

"...intrapsychic schemes to conceal the source of anxiety from the self and the world."

They are largely unconscious reactions that protect a person from the unpleasant
emotions and discomfort elicited by stress. Usually they are mental manoeuwes that

work through unconscious self-deception (Weiten,

1998). In this case, the defence

mechanism is one of projection, where the person's fear of not being able to deal with the
situation is projected onto the other health professionals involved. The term 'projection'
is used here in the Freudian sense, that is, as a person's afiempt to rid him or herself of an

emotional conflict by shifting it onto something else as the intended object (Von Franz,

1993). One's own thoughts, feelings or motives are attributed to another. The lack of
expertise of the other staff involved in the situation acts as the 'hook' for the projection,

which is why it is successfully deflected by the expert participant.

Monopoly over knowledge was also referred to in respect to radiologists by some
participants. Radiologists and MRTs work together in enabling a diagnosis of a patient's
condition through the production and interpretation of images of the anatomy, physiology

of the patient. Price and Paterson (1996) write of early
radiographers being responsible for the care of their patients, the operation of x-ray
equipment and more significantly the reporting of radiographs. Their specialised
and pathological conditions

knowledge and skills were therefore recognised, as well as their responsibility and
accountability to patients and to the wider society

in which they practised.

This

autonomy established radiographers as practitioners in their own right, and radiography
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as a

profession. However, these skills, which enabled radiographers to make a diagnosis,

posed a direct threat to the medical profession and

by 1924 radiographers lost all rights to

reporting and were effectively de-skilled and de-professionalised as a result of medical

to prohibit its non-medical
members from reporting on their own radiographs (Cowling, 1995; Price & Paterson,
dominance. This forced the Society of Radiographers

1996). This decision was less to do with competency than the maintenance of power
(Yielder, 1997).

Papps and Olssen (L997) maintain that any knowledge systems are inextricably related to
issues

of power. Foucault refers to this in the concept of power-lcnowledge, a concept

which, rather than focusing entirely on 'to know' meaning 'to dominate', theorises on the

interconnections between power and knowledge (Dreyfus

& Rabinow, cited ibid.).

Foucault locates the notion of power as the shift from an overt sovereign power to an

invisible power located within those aspects of the sciences, particularly human sciences,
which came to be used as the basis for what he calls: "...technologies and apparatuses of
social regulation" (Walkerdine, 1992, p.16). It is through the production of knowledge
and the related processes

of normalisation and population management that power

becomes associated with the possessor

of the 'Word' (the

appropriate form of

knowledge), of rationality and of scientific concepts.

A major distinctive feature of medical knowledge is its

dependence on findings and

application through technologies of traditional science (Petersen,1997). In aligning itself

with rational science, cause and effect and objectivity, the medical profession has
appropriated areas of skill and knowledge which equate with justifications of safety and

control. In radiology specifically, this equates to the justification for the control of
radiation as used for the diagnosis of human beings in the interests of their safety. As
scientific knowledge (positivism) became the dominant 'regime of truth', this conception

of reality became legitimated in radiology, and consequently the knowledge of MRTs
marginalised. Scientific rationalisation justified the hierarchy which was established, by
maintaining that greater efficiency resulted from the production role being delegated to
radiographers, while the medical profession retained those higher skills involved in the
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interpretation of data (Reiser, cited

in Thompson, 1997).

Papps and Olssen (1997)

maintain that it is largely through technical knowledge that medical professionalism has

to institutional
expressions of power. As stated by Oakley (cited ibid., p.149): "...the retention of
been legitimated. The technologies generally have become linked

absolute control over technical procedwes is clearly absolutely necessary for the survival

of modern medical power." There are few professions more inextricably linked to
developing technologies than medical imaging.

However, with the expansion of what was radiography into the numerous specialty areas

which now constitute medical imaging, and the substantial increase in the knowledge
base (both theoretical and practical)

of MRTs, the division of labour between radiologists

and MRTs within a radiology department has begun to change quite remarkably.
Although in some areas role extension has become accepted practice, this change
threatens the monopoly over the domain of knowledge haditionally held by radiologists,
and has been met with varying degrees ofresistance. For example:

Well, we're doing the diagnosis. It's all on us really. At the moment radiologists
are

still officially doing the reporting, but we do the written reports and all they

do is read that out and put their name on
our images, they've leamt to

fust us.

it.

So

it sits on us - they don't look at

The thing is, we see the patients and they

go straight through to the surgeons, so they go to theatre by the next day. Now

the radiologist hasn't intervened, so by the time the radiologist has done the
report it's ridiculous, because the patient has already had the surgery according to
what we've said.

And the vascular surgeons would rather have a direct report from you than go to
a third party they have to

Yes,

it

has been

waitfor?

difficult, but the situation is in the process of change at the

moment. Venous work is being reported by us and arterial by the radiologists, so
that it's a team decision. That way we can keep everyone

happy. Helen Int I

Yet, as noted in Chapter Two, living in a knowledge-based infomration society, there is
an increasing pressure towards specialisation and an intensified

division of expert labour.
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This is particularly pronounced in the field of medical imaging due to the diverse range

of specialist areas which have developed with advances in technology. Fleck (1998)
highliglrts the point that the stmctures of expertise are highly differentiated in the case of
technological expertise, particularly in respect to the distinct components of knowledge
that have become the preserve of difilerent specialists. That is, an extensive division

of

expertise emerges. Radiologists can no longer be expected to have expert knowledge
across all these areas, however

to 'release' control over some of the areas in which they

traditionally held status through their expertise causes tension and

conflict.

The

relationship aspects as raised here between the medical profession and the participants

will

be discussed further in the section on interpersonal relationships.

Advocary and Knowledge Transmiss ion
The themes of power as dominance and monopoly can also be illustated in respect to
medical professionals and their patients:

So

if il's needed,

do you also act as an advocatefor the patient?

Yes. And I have done that at times, and stood up for the patient and said

'T.Io,

they've had enough. They don't need to do this at this time. They need more

information." I have been in situation where surgeons said "OK, you've got this,
you've got that, there are the films, this is what we're going to do." Without
explaining the treatment options to the woman and giving her a choice as to what
she does, or letting her have time to think and make a

judgement.

Elaine

Int

I

This illustrates a patemal relationship where it is assumed that 'the doctor knows best'n
making decisions that the patient could make for herself. Sturdy, Newman and Nicholls
(1992) maintain that it is the uncertainty that clients experience because of their lack

of

expertise that is fostered by professionals to ensure that expert knowledge remains
inaccessible. Participatrts maintain that their role in this kind of situation is to act as a
patient advocate. They also maintain that through their intervention,

if they can fully

inform the patient regarding the procedure, the situation can be reversed. That is, giving
information to the patient so that he or she can make an informed choice, is empowering:
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Well one of the issues that we have and one of the reasons that we talk to women
about things like compression is because frequently

I'll

say to a woman "Look

it's going to be uncomfortable, it may be tight, or awkward, hopefully it will just
ask

if

I tell them, all of

a

be uncomfortable." And they might have had a mammograrn before, so

anyone has ever explained why we use compression. When
sudden

I am giving

I'll

them the power, through information, we're telling them why

we're doing something. It's not one of those things as a technician or a scientist
or whatever, flat we're keeping up in the jargon side of things, that they're not to
know about

-

"We're doing this, it's for your own good." I explain that one of

the reasons we use compression is to reduce the amount of radiation we need to
get a good

film. That's the best part of what I do. I keep

make sure

I do the best I can.

the radiation down, and

Elaine Int

I

This excerpt illustrates the participant's willingness to 'demystifu' the experience for the

patient through explaining the 'jargon' and the procedure, and is therefore a clear
example of how expert knowledge and skill can be used to provide quality of service to

patients. This participant, who works in the national breast screening programme where
women can be self-referred, believes strongly in women being enabled through making
their own choices:

I believe really strongly that it's a fantastic
they don't need to be referred, and

I

idea that women can be self-referred,

have a huge problem with general

practitioners saying "Well we've had to refer these women, we have to know
what they're doing."

I

mean, they don't own these women at all, so

I think that's

very empowering for the women to be able to do that. The women on the
screening programme are great, because they're asked whether they want the GP

to get the results, they don't have to have the results. The results are sent to the

woman. It's just a letter saying "Thank you for attending, you have no breast
cancer." But they get the well woman letter, and they get it at the same time
the GP

if they choose that their GP gets a letter.

as

They are contacted before the

GP about coming back for assessment. They are contacted, not the GP, about

coming back in two years for a re-screen. So hopefully that gives them that
feeling of power, that they're the ones that have made the big decision and it's
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like they're taking their own health in their own hands and being positive about

Elaine Int

it, and pro'active.

I

This can be related to the example Labaree (2000) provides of the role teachers have in

'giving away'their knowledge (See Chapter Two), which he cites as an exception in an
expert/client relationship. Even

if

his assertions are accepted, technical expertise in

medical imaging cannot be 'given away' to the patient, however knowledge can be
passed on, in order that the patient has the ability to make his or her own choices. While

all the participants expressed similar willingness to pass on their expert knowledge to
other medical imaging staff, and in fact saw this as part of their role, they identified
situations where other staffmembers deliberately would not pass on information so as to
retain power for themselves:

And then there are others who would call themselves experts, who
because they assume

a lot more knowledge than they have, and

I

wouldn't,

I think

they

will

only

misuse that knowledge, but they won't inform other people, or they

inform them so far in order to trip them up... "I'm not quite going to tell you
everything you need to know about this, or you won't need to come back to me

Rachael Int

for more."

Howevero as noted

I

in the following excerpt, this creates a false sense of personal

importance. Perhaps, as noted in respect to the medical profession, this is being used to
bolster a lack ofpersonal confidence:

I heard (person x)

say too, before he had

anyone information he had because

way he was needed.

thejob he has - he wasn't going to give

it was better that

he was the only one

- that

I don't go along with that at all, but there are people around

like that, that obviously have leamt things themselves and think, well why should
they pass that knowledge on.
So then

they're indispensable?

But you soon realise that you're not indispensable and
tomorrow everyone would cope, things would carry on.

if you walked away
Scott Int I
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By mystiffing their knowledge, they do not provide other staff with the capacity to work
out how to do it themselves. As discussed in Chapter Two, they 'rent out' their expertise

without disclosing the mysteries of it, so that people have to keep returning for more.

As an expert, do you consider that you have a role in passing on your
lonwledge?
Yes, definitely.

I don't think

that's necessarily thought of by other people. I

think there's definitely a big power thing. A lot of people will not pass on
information purely because they think they're the only ones that should know it,
because they're the expert and they want to be able

to keep telling people each

time they want to know. Rather than teaching them so that they can do it
themselves next time, releasing that knowledge and control. But

I know people

who do not teach any people anything and they just don'g because - I don't know
whether they fear for their position, or that somebody else knows what they

Alex Int

know, or what, I don't know.

I

However the participants, as experts, all noted the importance of passing on their
information for the good of the profession and in order to provide the highest standards

of

service to the public. As discussed in following chapters (internal integrative processes
and interpersonal relationships), their level of self-confidence and esteem is great enough,

through their level of expertise, that holding onto power through controlling knowledge is

unimportant, and directly opposes their professional values.

Multtskilling
Finally, reference was made by the participants to the concept of 'multi-skilling', which
refers to a political agenda (proposed by the Medical Council) which has been advocating

deregulation of the health professions, abolishing registration boards so that health
professionals may undertake multi-tasking within a clinical area. For example, nurses

could undertake mammography within breast screening programmes, or MRTs could
take on the role of physiologists in cardiac catheter laboratories. The rationale for this is
supposedly cost-effectiveness. That is,

it is cheaper to employ one person to undertake

multiple tasks, than to employ multiple professionals. In addition, it has been proposed

r69

that this could result in a'two-tiered' system within the health professions, with people

being employed to undertake lower level multi-skilling tasks and be paid less than
professionals working in their own specific area. These people of course would be under

the authority of the medical profession, which brings back the notion of being the
'doetor's handmaideno, and as such can be considered a power issue.

The participants however, all maintain that while small tasks within their overall role

could be amenable to being taken over by someone without their qualifications or
experience in the manner of an aide, multi-skilling on a larger scale would lead to unsafe

practice, as expertise requires a depth of knowledge and skills which comes from
focusing on an area of practice:

Well

for

the last question because of the current emphasis on multi-skilling, do

you think that

someone could do

your role without the qualifications or

experience?

No. No way. We've got a nurse full time in CT (well actually two of
share

them

it), but even if they were full time in CT, there is still stuff they wouldn't

know without the theoretical knowledge in the first place and, because you need
a teamo there's parts of what they do that

role

I

I don't know,

and therc's parts

of

the

take that they don't know. You can't multi-skill and have expertise,

especially in a busy department. You just don't get the same expertise. There
are

just too many jobs for people to do.

Kate Int

I

Authors such as Powell (1990) maintain that this is the stance taken by experts wanting to
maintain monopoly over a domain of knowledge and skills. It could also be argued that

the attitude of the participants has been inculcated in them (and is hence taken for
granted), through the development of a strong sense of identity and exclusiveness, as a
consequence of their process of professional education @ernstein,

medical imaging this involves a high degree

of

l97l). In the case of

specialisation and strong vertical

relationships within the educational institution. However, within radiology, there is the

obvious safety issue of someone unskilled using radiation on members of the public.
Even within MR and ultrasound (specialty areas which do not use ionising radiation)
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there is the issue of safety residing in the practitioner's role in providing images of high

diagnostic quality, and in the case of ultrasound and cardiology work, the added
responsibility for their accurate interpretation:

We looked into multi-skilling, and the possibility of nurses taking on the
technical role. The nurses themselves say that

they would have been one

if they

wanted to be a technician,

- "I want to be a nurse, not a technician."

People like

the physiolory technicians could, some of them, who felt they could take on the

extra technical work, do the same role. Again it's an attitude. Reporting...
we've discussed this - they would probably never get to the stage of doing this
because the emphasis

in physiology is not on imaging, in recognising image

differences, pattern recognition, and one of the problems we have, one of the
reasons we're looking at multi-skilling, is that some of them when they're doing

intervention work, could be looking for instance at the right coronary artery and

don't even know which artery they're doing intervention on. Even some of the
more experienced ones. They have to ask, or they'll write down the completely
wrong vessel. ...It's not safe.

Jean Int

I

Summary
This chapter has examined the knowledge base of medical imaging experts, illustrating

that the participants emphasise the importance of the integration of theoretical and
procedural knowledge. They maintain that their procedural knowledge can nomrally be
made explicit, a position which directly opposes much

of the literature relating to

expertise in other health professions. This chapter has also investigated the links made
between knowledge and power by the participants, through their examples both

of

dominance, particularly in relation to the medical profession, and also legitimate
specialised knowledge applied in service to the diagnostic needs of the public.
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CHAPTER SEVEN
Cognitive Processes

Neither the past nor the present strys fixed in the face of... reflexivity. The
"immense repository" of our past encounters may be rendered salient in

different ways as we review them reflexively, or may be changed by
reconceptualization (Jerome Bruner, Acts of Meaning 109-I I0).

Eraut (1994) maintains that the quality of professional perfonnance largely depends on
the manner in which professionals conduct the various processes that contribute to action.

He temrs this 'process knowledge'. As stated in the previous chapter, this aspect is being

considered as a process rather than a 'knowledge base'

in this study. The cognitive

aspects which contribute to acquiring and processing information are included in this

chapter, while those relating to metaprocesses and skilled behaviour are considered
elsewhere.

Expert professionals, according to the literature (for example Etringer et al., 1995;
Hoffrnan, 1998; Cannon-Bowers & Bell, 1997; Johnson & Mervis, 1998), exhibit more
sophisticated and efficient methods of cognitive processing. Lynton (1990) maintains

that in order for experts to deal with complexity and ambiguity, critical thinking and
other aspects of higher-order reasoning are key elements which enable practitioners to:

Recognise the many different factors which affect a given situation, to discover

what the real problems "out there" are, to identift available options and trade-

offs involved in each, to recognise the limits of what can be accomplished, and
finally to make choices and compromises (p.18).

These reasoning skills cannot be acquired

in an abstract fashion, as they need a

professional context and process in order to develop. Cognitive abilities demonstrated in

this study have been grouped into four areas: information acquisition; reasoning
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processes; problem solving and perceptual

ability. Further deliberative

processes, namely

decision'making and planning are considered in Chapters Eight and Ten respectively.

lnformation Acquisition
According to Eraut (ibid.) the acquisition of information requires an existing knowledge

in collecting and interpreting information, and a
conceptual framework to guide the inquiry. Practicing professionals may acquire
base

in the

area concerned, skills

information simply by being present in a situation, however in medical imaging, more
specific diagnostic information is acquired through the use of technology to produce
anatomical, physiological or pathological data on an image. According to authors such as
Sefarty et al. (1997), information items are grouped and indexed by their relevance to
problem solving in the domain of expertise, as the process of constructing mental models.

Information can then be interpreted both as 'stand alone' information, and in relation to
previous procedures and experience:

I guess with

a changing situation, you just deal with it as

it presents itself and as

you get the extra information you'll adapt what you originally thought. You
adapt to the new information, so you can only do it based on what you know at

the time, and you just have to be prepared to change your mind when something

new comes in that makes the first decision wrong. You don't stick with the
original decision if extra information comes in that changes things...
So

if you're faced with a problem, what do you do mentally

I think you try to be pretry

to work through it?

methodical about it, even though you may not have

come across that problem before, you might have come across something similar,

and try and deal with

it in a calm manner. The

minute you get panicked you

can't think straight anyway about the situation. So you've got to know that you

feel you're in control and work through basic information from the

actual

situation you're in, and you also can ask other people if they've been in a similar

situation, so you can use the experience other people have as well as your own.
There are other colleagues of mine that may have come across a situation that I
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haven'! so you can rely on other people's knowledge as well. It may not be as
broad as yours, but still might be pertinent to the actual specific situation.
What came up in the /irst interview is that you (the participants) generally don't

think that you need to lcnow everything yourself, but are hoppy to lonw where to

lookfor the information you

need.

Yes. That's very true actually.

People who think they know

it all

tend to get

found out (laughs). They don't tend to be looked at as an expert in the end.

Alex Int 2

How do you lcnow what to do

if

it's o dfficult, changing or demanding sination?

You draw on your experience enormously. You perhaps ask some questions first
to find out what the problem is, and start looking for facts. If you haven't got all
the facts in the first place, often the best thing is to start off looking for them
old reports, private reports, lab results

-

depends on what sort of a problem

it

-

is.

You draw on all your experience, and what has worked and what hasn't worked
Kate Int 2

before.

When you say 'know', you don't really know until it happens, and

I think

that's

one of the things you do leam is that you can't know everything. You have to
deal with the situation as

it occurs. I

have to seek answers,

I don't always nknow'

the answers.
So do you draw on previous lcnowledge?

Definitely, and previous experience.
So

if you are faced with a problem,

what do you do mentally to work through it?

I try to be unattached. I try to see everything that's going on, but I

also try to

work it out fairly quickly, so I will try and get as much information as I can,

as

quickly as I can so that I can do something about it. I would want to be acting as
quickly as possible, but

I

also think you need to know as much as possible about

the situation.

Jean Int 2

Situatton Awareness

Rapid interpretation of information and consequent ability to make effective decisions

requires superior situation assessment

skills. Authors within the field of NDM (for
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example, Endsley, 1997; Cannon-Bowers
awareness as one

& Bell, 1997),

have focused on situation

of the fundamental aspects in which experts excel (see Chapter Four).

Situation awareness is defined by Endsley (1997, p.270)

as "...the perception of the

elements in the environment within a volume of time and space, the comprehension of

their meaning and the projection of their status in the near funue." It therefore involves

the perception of the status, attributes and dynamics of relevant elements in the
environment, comprehension of the situation (brought about by the synthesis of the
disjointed elements), understanding of the significance and status of the elements in light
of goals, and the ability to project the futnre state of the environment. For example:

As far as equipment" it's a familiarity thing you become more familiar even with
the sound

it

makes, whether there's something wrong. Not so much with this

machine, but with the old

even needing

one. With this one we can sort out problems without

to call the engineer. We used to call the engineer every time

something got a bit out of plumb, but now

I know when to call

the engineer, what

Kate Int

we can do and what we can't.

Cannon-Bowers and Bell (1997) maintain that the two primary aspects

I

of situation

assessment behaviour are therefore cue recognition/significance, and pattern recognition.

Situation awareness and assessment therefore leads

to interpretation, through

to

evaluation, problem solving and decision-making.

Reasoning Processes

This section illustrates the various reasoning processes used by the expert participants,
such as interpretation, evaluation and metacognitive sfiategies.

Interpretation
Eraut (1993, 1994) maintains that research on perception clearly demonstrates that the

of information are linked, and both are significantly
cognitive frameworks. He distinguishes between three types of

acquisition and interpretation
affected by pre-existing
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interpretation: instant interpretation or recognition; rapid interpretation which occurs
through monitoring your own process and progress; and deliberative interpretation when
there is time for thought and discussion. Recognition has been frequently identified in
the

participants' interview data" for example:

CT I know inside out, because ['ve taught things, I've had to leam things so that I
understood them so

I

could teach some other part of it, but also I've seen an

awful lot of images. You know you start to recognise how to scan an awful lot of
people, and with different equipment, newer scanners and things. You start to

think about patient contact" their medical history, and how to get the best images.
Kate Int

It's not all straight forward.

I

Recognising a normal pattern and what deviates from that? What's abnormal or
tmusual?

Yes, and that goes with the filming as well. Being able to recognise in a multitrauma... you know what you need to do, but being able to recognise when they
come in on a trolley that there's no way they're going to move their leg or their

limb, or the fact that they're unconscious or something like

that.

Rachael Int 2

The recognition aspect of interpretation is what English (1993) maintains lies behind

Benner's (1984) examples of intuition'. That is, her examples could be redefined as
acute awareness, similarity recognition, familiarity and identification, and perception

based on this recognition. As stated by English, this response precedes cognitive
evaluation.

The participants supported Erautos view that much of their interpretation occurs in the
rapid mode unless something unexpected or difficult occurs, as contrsted with novices,

who need a lot more time for deliberation. As identified in the previous chapter, the
speed at which they process information is so rapid that at times

it

appears as

if no

analysis or thinking processes are occurring at all, which may be why the experiential
models have neglected to deal with this aspect

of expertise. Yet interpretation

and

analysis are nevertheless always occurring. One of the key characteristics of expertise
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identified in this study, is that experts are able to work in a critical situation, notice and
select the relevant information, interpret

it rapidly and translate it into appropriate action

with speed, fluidity and flexibility:

Is it that you don't think, or that you think sofast?

I'm thinking. I

was

just about to say, the manual skills are happening whether

they're routine or non-routine, but you've actually got to think about... you've

still got to think about what you're doing, it's just that you think fast. You work
fast, or you can position fast, but you are also quite fast at picking up when
something isn't going routinely, and

I've got enough knowledge and skill

onboard that I know in most cases how to adapt it.

It gets a lot faster with expertise. I'm

Rachael Int 2

sure that you can process information a

lot

more quickly, to come to a decision quickly. You can screen out what's
irrelevant and you also know from common-sense, or intuition, whatever you
want to call

it.

From past experience you can wipe out stuffthat doesn't matter

-

you can usually get down to a few basic facts that the situations are built from.
Someone less expert is too busy trying to wade through the rules, but an expert
doesn't worry about them and can move on.

Scott Int 2

This is supported by the work of Hoffrnan (1998) and Etringer et al. (I995), as discussed

in Chapter Four. Hoffman's work on the reasoning processes of experts emphasises
rapidity and relative effortlessness, while still remaining a conscious process. He
maintains that this is because their perceptual processes do not rely on independent
analyses of separate cues, instead using advanced mental models and pattem-recognition.

Etringer et al. emphasise the way in which experts can quickly notice discrepancies,
connect disparate areas of knowledge and therefore use discrimination in order to make
rapid assessments.

More specifically, Hoffman (1998) emphasises that an articulated, conceptual and
principled understanding of problems is a qualitative mark of the cognition of experts.

This conceptual understanding is richer and more organised than that of novices,
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involving abstract representations that rely on 'deep' knowledge, and an understanding of
principles that relate the concepts. This results in an increased ability to form multiple,
alternative interpretations of problems and to revise old strategies and create new ones as

problem solving proceeds. For example, the critical incident described by Rachael below
outlines how an initial strategy was revised in light of the patient's condition, leading to
adaptation of techniques in order to achieve a diagnostic outcome that was 'safeo in
respect to the patient's condition:

The patient involved in this incident was a 28 year old female who had been

involved in a minor car accident three days earlier, She presented to the ED
(emergency department) by ambulance with pain in her neck and back, gteater in
her

neck-

She arrived in the

radiologl department lying on an ED trolley and a

hard collar... This was a perfect examination for a third year student, so we
decided to do

it together. We spoke with the patient and assessed her condition.

The student was not comfortable with the trolley and was keen to do the cervical
spine and have

it cleared and then move the patient onto the table for the lumbar

spine. The way the patient was talking, I tended to think we may move her and
obtain better lumbar films on the table, use the iontomat and have less radiation
exposure

to her lumbar spine, in light of her being of child-bearing age. We

proceeded to do a lateral cervical spine and had called for the doctor to come and

pull down on her arms. We then decided to do the APs of the neck next... by
the time the APs were completed, the lateral was out and we had not cleared

CTnl
spoke

so we proceeded to do a swimmers

view.

As we proceeded with this and

with the patient, I decided that even if her neck was cleared, she was in too

much pain to

roll on her side for a routine lateral lumbar view on the table. I

made the decision then that we would do a horizontal ray lateral and an AP

of her

lumbar spine on the trolley and not move her. This meant that we then continued

on with the lateral lumbar and then had to move the tube again into the AP
position and centre up for an AP lumbar view.

With trauma patients, it is more efficient to do all the laterals first, then all the

APs. By doing this, you are reducing the number of times you have to move the
tube, trolley and other equipment around the room. In this case, we went from

lateral, to APs, back to lateral and then finished with an AP lumbar, which was
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not good use of

time. However,

as we proceeded

with the examination, I became

aware that she was really in a lot more pain than she

initially let on and I came to

the conclusion that we should do her lumbar spine immovably as well and
compromise radiation dose in this case. After the patient had been returned to
the ED,

I debriefed with the student and

discussed our options.

I

mentioned that

ideally we should have done all the laterals first and then all the APs, but on
reflection decided that we began with the best of intentions and that we didn't
actually have all the information at hand when making that initial decision. It
was only as the examination progressed, that we developed a rapport

patient and were then able to gauge the extent of her pain.

think

with the

In looking

I did handle that the best way I could have and then actually

back, I

adapted our

Rachael Cl

technique to meet her needs,

ln short, the reasoning of experts is a lot more flexible than that of novices, who persist in
following learned rules, even when inappropriate. For example:
A radiologist was complaining the other night that the radiographer insisted on
doing all their bone windows, and

I

guess

if that was me I would get the patient

scanned, out the door, then you can muck around with bone windows, but this
radiographer tried to do it the same way as we do it during the day, when there is

It's like they need to know that if there's a major trauma in

the

middle of the night" you do this, then you do that, and then once the patient is

off

more of a team.

the table do this, then the other...

It's lilre you have to write out
You

do. You've

got to lay

a

'recipe

'

for

them to follow?

Kste Int

it all out for them.

You'll find that the person who's experienced will know to ask, or
radiologist's not there,

will know to tailor

if

I

the

the examination slightly differently,

from what they've seen at the start, whereas someone who's new, who's been
told for example to do a routine brain, and after the first scan realises it's not a
routine brain, but they still go on blindly and do it as a routine

brain.

Aler Int

I

However, experts still recognise the need to adhere to protocols, particularly when
responsible for a diagnostic report, as they then could be subject to legal litigation:
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If you're in a situation
you could

talce,

and you can see that there are diferent kinds of action

how do you actually choose what course to take?

I guess it's what you are trained to do (I hate that word

-

it's like

a monkey or a

dog!), but there's a place for following the protocols. You have to think that
there's anything dicey in a Court of Law,

if

if you don't follow the protocols, you

would be questioned as to why you didn't follow the protocols. That would
probably never hit me in the brain, it would be more looking at it afterwards, but

hopefully I'm disciplined enough to follow the protocols and then either extend
or alter the examination to cover different areas, different diagnoses, or to help
Margaret Int 2

As can be seen in the above excerpt, flexibility occurs within the protocols, as an
extension to them or deviation within them, when

it is considered necessary. This

obviously involves a clinical judgement on the part of the practitioner which is reached
bv:

Yes, it's pattem recognition, but it's also weighing up your clinical... you've also

got the clinical history, and you also get a lot from patients as well, and then
there's what you've seen. And in a way, well we virtually do a clinical history

while we scan. A classical example would be today, a woman came in

- she was

70 years old. The form told me she had post-menopausal bleeding, but she said
she thought

it was from the back passage, so I just scanned her from on top, and

found virtually nothing abnormal.
spoke to her

it.

I

went to the gynaecologist involved and

think we should offer a trans-vaginal scan, because

in

I said "Well, I really
we haven't seen it" and went

She said "What's your gut feeling?" And

- it took me a little while to convince her -

and found an obvious uterine

carcinoma there. The bleeding she had was not from her back passage at all

lot of people of her age group are very wary

-

a

- they don't like talking about

vaginal problems. It's a bit taboo. But because you've been there before, you
know you've got to go and have a look. So it was quite nice to find that, because
her next appointment to see the gynaecologist was in six months time, so instead
she's seeing her now on Tuesday. It could have been gut feeling, but

really attention to detail and doing the job properly.

I think it's

Margaret Int 2
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In this situation it is considered unacceptable to rely on 'gut instinct' or intuition alone, as
too much is as stake. That is, a human life:

So what do you understand intuition to be, and does it play any

part in your

clinical practice?

I don't like intuition, or gut feeling. I know several people that run on it, and
they're successful, but it won't stand up in a Court of Law. For teaching, gut
feelings are out

- I tell them -

measurements and

"You follow the protocols. If you get the
think the baby's small, go and plot it out. Look at the last

if it might be on the normal percentile, it might have
been bigger before, so you have to plot it." That's just one example. Or you
measurement, and even

might think that the baby's very slow, or very quiet and have the gut feeling that
the baby's sick, but then you can ask the mother has she eaten lately, has she had
breakfast, or lunch, or whatever, and these things all come into

it. I suppose

that's experience, but you've got to follow the line. I mean, don't decide the
baby's sick when you've been scanning for 15 minutes

- the protocols say 30

minutes. It might even be asleep and wake up and be absolutely fine. So for me,

intuition is out - follow the protocols. I've seen people fall down. Fortunately

I'm not a 'gut'

person, but

I've seen people who are, and they fall down. Our

department has had its fair share

of court cases. I've

been clean, but you just

wonder sometimes how long that can last. One day it's going to happen, I know

that and if it happens I hope to be fully prepared, to have all the evidence. So I
follow the protocols, and make sure the people I train do

too.

Margaret Int 2

Intuitive Versus Analytical Thinking
The previous excerpt places an interesting slant on Benner's (1984) claims in regard to
experts and intuition (see Chapter

Four). The participants in this study acknowledge the

use and importance of intuition, yet also argue that

it is not sufficient to rely on it alone -

it needs to be accompnnied by careful analysis of the situation and the 'facts' derived
during the procedure:

What do you understand intuition to

be? Does it have a part

to

play in your

clinical practice?
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I think intuition is the ability to instinctively know what is the best

course

of

action. I think it can have a part to play in clinical practice, but facts must always
be part of the equation.

I think

the more experience you have the more relaxed
Helen Int 2

you are and so are able to call upon your intuition more easily.

If something
because

cannot be seen directly, it is unsafe to assume that it either is or isn't present

of a'gut feeling'. At the same time, that 'gut feeling' can serve

as an important

cue to be alert and pursue other methods to try to ascertain furttrer information.

in terms of the whole patient

from when they come in to
when tlrcy go, do you have standard procedures to follow, or do you base the
So

management side,

scan on your experience and lonwledge?

I

base

it on my experience

and knowledge... and curtail, or extend, or alter the

examination depending on the circumstances. Now a classic case was just last

week... this patient was brought up by plane from (town x), and she had twins

-I

think they were IVF (in-vitro fertilisation) twins, so they were pretty special

not

that all babies aren't special, but
upset and very agitated when

arrived. She said

I

I

guess these were extra

started to scan

she had only

-

special. She was quite

het and I asked her when

she had

just arrived, and that they had had to come by

plane, and it was a very rainy day with very low cloud. She felt that they should

have come up by helicopter

- it would have been quicker.

I

thought to myself,

mmm... we are dealing with something here. They were 24 weeks gestation, so
was going to be touch and go as to whether they were viable or

not.

So

I

started

to scan her, and I asked her about what she had been experiencing, because

no information

it

I

had

- I gathered that she had had a wee bit of bleeding and maybe

some labour pains. She was not small, she was the proper weight for the babies.

all right, she wasn't experiencing any pain, her pulse was quite
steady, and then I decided I'd take a look at her cervix. Not actually put a probe
in her vagina, but just scan on the outside, and I nearly died, because the
She seemed

membranes were in the vagina, with a whole leg of the foetus from the hip down!

I

had actually walked her out of her bed, because

I couldn't

get the bed in, being

such a small room, and here she was lying on my table, and her husband was
there, and

I thought "Oh dear!!" I just

said

*I think we might justtake

a

fairly
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quick trip to the delivery suite." I didn't really want to worry her too much.

Margaret Int 2

According to Mosier (1997), the ability to use intuitive, or non-analytical reasoning is

important

to give a creative,

adaptable and analogical dimension

to a dynamic

environment. It allows experts to interpret inconsistent information, cue combinations
and to integrate contextual factors. Endsley (1997) cites Hamm and Hammond

as

proposing that task features, such as the complexity of the task structure, ambiguity, and

form of presentation determine whether

a person

will

select an analytical or intuitive style

for a particular task. Hamm found that decision styles can shift between being analytical
and intuitive many times within a single problem, As discussed previously, the term

inruition is used in different ways by different authors, meaning anything from
'guesswork'

to implicit

knowledge based on learned experiences. Most

of the

participants in this study took intuition to mean the latter:

What do you understand intuition to be, and does

it have a part to plry in your

clinical practice?
Is

it intuition, or is it educated

guesses? ln some ways I think

guesses, because you're mostly basing your knowledge

it is more educated

of things from

you've learnt in the past. There are occasions when you think
better do this...", but

"I

what

think we'd

it is based on something you've known from before. Your

knowledge from experience you can draw on very fast because younve done

before.

I

guess...

I

it

put down here it's a feeling or concept based on previous

Kate Int

knowledge and experience.

2

l(/hat do you understand intuition to be?

Well

I

understand intuition to be like a sort

of gut feeling. Whether you feel

something is right or not. We were discussing whether intuition is leamed or not,
whether

it

changes with knowledge or not, because theoretically

it shouldn't

if

it's a gut feeling, it shouldn't change unless it's a leamed thing. I'm sure it must
be affected by what you know.

Alex Int

2
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However the following excerpts demonstrate the understanding of participants who see it
as a personality

type, much in the understanding of analytical psychology as outlined in

Chapter Three.

If it is taken to be a personality type rather than a learned response, then
not all experts will be intuitive, and neither can intuition be the sole

it is clear that

province of the expert. This iltustates the care that needs to be taken in using such a
term without careful definition:

What do you understand intuition to be?

It

depends on your understanding

of the characteristic. Intuition tends to be

a

I find, but I don't know... you would
probably know better whether people can develop intuition. It's often my
characteristic of someone's personality

experience

with other people that it

seems to me that you can be categorised as

an intuitive person or not, and that some people to me

will never be intuitive.
Jean Int 2

So what do you understand intuition to be? And secondly, does intuition have a

part

to

play in your clinical practice?

Absolutely. Intuition would be a major part of
intuition comes with experience.

I

mean,

it.

Hard to describe.

I think you certainly

I

think

become more

intuitive about situations the more those situations that you've been involved in,
so I think that experience, exposure to situations would have to be a major part

intuition, but which way you should go with something,
probably is natural.
amount

of time or

I

of

I think some of it

think there are people around who, regardless of the

experience, they don't seem

to be particularly intuitive.

Whether that's just personality, and they way they deal with

things.

Lisa Int 2

As the majority howevero seem to focus on infuition as a learned response, this study
highlights the complementary nature of both intuitive and analytical reasoning, when
seen in this way as tacit, or implicit knowledge. One participant identified with the

premise

of the Benner and Dreyfus models that in some circumstances intuitive

behaviour replaces reasoned responses as a practitioner moves towards expertise
(Dreyfus, 1997):
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What do you understand intuition to

be? Does it hove a part

to

play in your

clinical practice?

I think that intuition is about acting on a subconscious level and doing things that
feel right, often without a conscious reason. This can make it difficult to explain
some decisions or actions to othen. I think that a lot of daily practice is based on
a more

intuitive level as expertise increases, especially in management decisions.
Jane Int 2

However, this study rejects the suggestion that the understanding of intuition as implicit
knowledge is a defining characteristic of expertise, given that the participants (including
the one above) maintain that in many circumstances they can make their practice explicit
(see previous chapter and

studies

following sections for funher discussion). It is also rejected by

of advanced nursing practice which have proposed a stage beyond Benner's

(1984) nurse expert. For example, Sutton and Smith (1995) state that:

Advanced nurse practitioners do not rely on intuition. Rather they perceive the

totality of situations as they affect the client. They are clear about why they
choose a particular course ofaction as opposed to another

(p.l0al).

While an implicit response may occur in some routine instances, it is countered by other
situational factors considered by experts, such as responsibility for patient safety and
legal implications, which require them to also use careful analytical reasoning processes

in tandem with their intuition. This is a mark of the level of responsibility they are
willing to accept

as part of

their advanced level of practice, and will be considered further

in following chapters:
But you know, your heart just about goes in your mouth when you see a baby
more or less crawling out and you're about to have a delivery on your hands. So
there

I

had to alter the examination. You want to have a quick look at the cervix,

and get your weights.

It's very

important to get your weights because in that

situation, 500 grams is not viable. You've got to be accurate, because

it's not 500 grams, and they are... that's

if you say

a huge responsibility.
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So did

you base your btowledge of what to do in a situation like that on the basis

of having done so many before?

Yes. I guess I'm used to doing pre-term labour. Also I've seen people that have
had similar situations. Fortunately all of our scans are beamed into one room and

if

we see a studen! say, battling away then one of us can quickly go in and just

take over.

So how do you draw on your previous lanowledge when you're working
clinicaUy? What are you doing in your mind do you think?
Well I have to think. I have to get the maximum and most accurate information,
to the best of my ability
the patients.

- as good as I can go. And also, be absolutely honest to

If I couldn't

see the cervix,

I can't say it is closed,

because

I don't

know. In this situation I could not see the cervix, and that was why I
around the other way and scanned on the labia.

came

Margaret Int 2

Evaluation

A key aspect of the assessment and evaluation abilities of experts has been highlighted by
the participants as emerging from critical reflection on their practice, which occurs
before, dtring and after a procedure. Maughan (1996) cites Schrin as claiming that it is

the ability to practise reflectively which distinguishes the expert from the merely
competent professional. As discussed in Chapter Four, Sch<in distinguishes between two

reflective processes: reflection-in-action, and reflection-on-action. Reflection-on-action
is the process of reflection which takes place after the event, where the practitioner makes

explicit and evaluates the theories of action used to solve a problem. Reflection-in-action

a 'live' problem as it unfolds (Maughan, 1996). The
participants all highlight the importance of reflection and the associated desire to
understand 'why'. For example, the following excerpts illustrate reflection in and on a
describes interaction with

situation respectively.

Reflection-in-action:
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I think that 'thinking on your feeto means that you

donot stop what you're doing.

You're continually processing your next move while you're doing the previous
Alex Int 2

Working on a procedure as we do it
deciding against

i!

-

evaluating others' input and using it" or

and it changes a great deal with expertise.

Why does that change with expertise?

Because you've got more to draw

your

job.

on. You're thinking

on your feet for a lot

of

You don't often have the luxury of sitting and pondering, or looking
Kate Int 2

something up at the time.

Reflection-on-action:

Having done the critical incident reports
reflection is and what a large role

it

has

I

realise now how important critical

in developing expertise. By thinking

about how situations could be better handled or why certain situations occur, the

ability to deal with future situations in a professional manner improves. Everyone
makes mistakes but the biggest mistake would be not to leam from them. Dealing

with new or difficult situations as an expert, involves an intuitive reaction based
on previous experience, critical reflection and knowledge

application. Jane Int 2

The excerpts below illustrate the participants' desire to understand

'why'.

Further

examples were given in Chapter Six in illusnating the knowledge base of experts:

They need to know why

-

they need to understand the theory and relate this to

the practical, so that nothing is done just because "that's what I was told to do."

Jesn

And I love challenging work

it

for me to

if it doesn't work

that way,

another way rather than just keeping on doing

been done and that's important
teaching students whether

I

- that's what prompts you. It is important

understand why we do things the way we do, and
then do

Int

it the way it's always

for students. I find that's important when I'm

it's in the classroom or in clinical. They usually want
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to know why. That's possibly one of the differences again benveen an expert and

Rachael Int

a good radiographer.

I

The two processes of reflection in and on action are linked, in that reflection-on-action

may lead to changes in practice, and to modified reflection-in-action the next time a
similar problem occrus. The participants refer to this in identifring how they draw on
what has and hasn't worked before when they are solving problems or making a decision:

I think the previous knowledge is there, of how you've tackled things in the past
and whether or not they've been successful or unsuccessful, so

it's

as much drawing from your unsuccessful situations as

I think probably

it would

be from

Lisa Int 2

successful ones...

Maughan (ibid.) reminds readers that a reflective practitioner is not simply someone who
is thoughtful about their own practices. The notion of reflective practice is a completely

different way of thinking about professional knowledge, whereby

it is constructed

through integrating earlier rule-based knowledge with personalised skills, strategies and
values, through experience.

It involves making sense of a problem

through using this

professional knowledge, along with past experience, the uniqueness of the situation at
hand, the people involved, and the expectations held by others. Engaging in critical

reflection is said by Imel (1998) to also require moving beyond the acquisition of new
knowledge and understanding, into questioning of existing assumptions, values and
perspectives. Brookfield (cited ibid.) supports this in maintaining that four elements are

central to critical reflection: assumption analysis, contextual awareness, imaginative
speculation, and reflective scepticism.

Schrin (1983, 1987) suggests that practitioners must consciously confront their tacit
knowledge and theories of action in order to be able to reframe a problem and make it
capable of resolution, as illustrated in the following excerpt:

Yes, with a diffrcult situation
okay, this is diffrcult,

I

I think

often it's the ability to actually to think

need to take just a few moments to think about it before

188

rushing

in. I think there's

the workplace, but

a certain amount of instinctiveness in what we do in

I think that there

are always those times when you're better to

take a minute out to think "How am

I

going to best approach this?" and take

control of the situation before carrying on. I think things can very quickly go

from bad to worse if they're not thought about it in a sensible and controlled
Lisa Int 2

fashion before diving in.

They also need to integrate theory, intuition and action in situations of uncertainty. The
latter calls for both the courage to act, and the acceptance of responsibility for both the
action and outcomes of the action. These personal qualities

will be discussed in Chapter

Eight. The capabilities of integrating theory with practice and making knowledge
explicit have already been illustrated in Chapter Six.

As discussed in Chapter Four, it is interesting that authors such as Sch6n (ibid.) do not
acknowledge the role of reflection before action, which the participants identiff as being
an important part of their clinical practice, as highlighted by the previous excerpt. By

prior reflection on a scenario, that is, mentally and physically preparing for a course of
action before embarking on it, the expert

will be in a state of 'readiness' and can

therefore act more quickly and effectively. This is supported by the work of Xiao et al.

(1997) who highlight that anticipation and preparation are key components of expertise.
For example, the following excerpts illustrate the value of forward planning:

But being able to think two or three steps ahead that you're going to run into
problems not just thinking of getting the

film under, but how is the angle going to

affect it, or the tube movement or that sort of thing. But that's forward planning
and

it's tied in with being able to

see where

you're going. And you've got an end

result in your mind... Often choices have to be pretty quick too, like quick
decisions. I think a lot of it is confidence, having confidence in your competence
and backing younelf.

R.rchael

Int

2

First I try to recall similar situations, then try to apply them to the new situation.

If possible I try to prepare myself for difficult
if I know there is a difficult or unusual

situations in advance, for example

scan coming up,

I'll find as much info as
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possible prior to the scan, such as getting scan protocols from one of our other
scanners, or talking to someone else who's more experienced with that particular

Jane Int 2

The following excerpt illustrates how preparation sets a model for practice for more

junior staff:

I think that you have to (be prepared), and particularly
people who are senior and experienced, because

I

when you're talking about

feel like

example and

if I go into a situation unprepared, then I'm

example and

['m

I'm setting

an

not setting a very good

also probably not going to do that procedure very well, so I

really feel that I have to be prepared when I go into a situation, when I can.
Jean Int 2

However, participants acknowledge that reflection before action may be limited when a

crisis situation arises which necessitates immediate action. As argued and illustrated
previously, this does not mean that they are not thinking and evaluating in the situation,
but rather that it involves reflection-in-action, which occurs exfiemely rapidly. This can
be seen in the following critical incident excerpt:

At one stage when trying to obtain that axial calcaneum, I recall thinking this is
really challenging and I was putting my expertise to the test to come up with the
correct angles

-

can't say I had ever been faced with this position before for this

view. It was a real challenge for me and I was hoping I would come up with the
goods in front of the student. The same went for the ankle views when he
questioned me about the angles and I had to back my call whilst thinking fast on
the spot.

Rachael CI

During her second interview, Rachael explains how she works through problems,
depending on how much time she has available for reflection:

So if you are faced with a really dfficult, problematic type of situation, what
mentally do you do to work your way through it?
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I

probably take a step back and think... well

if you're thinking in terms of a

problem with a patient in the room and trying to get a job done, you sort of have
to take a step back so that you can assess the problem, the extent of the problem
and

if you don't deal with it, what it's going to

lead

to... If it's a communication

problem, well

it's the same, I think that my first reaction is to think about the

consequences

if it's not dealt with and then to work backwards from that. It

comes back to experience as well and certainly

it helps if you've been there

and

done that already and have the experience to draw on and build up a picture in

your mind. But so often these situations happen instantaneously and you've
actually got to deal with them in a split second and you don't consciously think
Rachael Int 2

about a mental approach, but it's not to rush in and panic.

By drawing on their knowledge base, acquired information, their interpretations and
reflections, experts are able to evaluate sifuations and procedures:

Does the amount of evaluation you have to do

dffir if you have an unexpected

or

dfficult procedure or patient?
Some patients

-

you've really got to put your thinking cap on. It's usually the

unexpected. The one that is deemed very diffrcult is often not so bad, because
you know there's something wrong before they arrive. It might sound dreadful, a

textbook case, but it's quite easy to deal

with. The hard

ones are soft signs

-

should the patient be operated on, or should they not be? We get that all the

time. Especially the over 35 year old that is pregnan!

does not want to have an

amnio, and their risks for Downs are getting higher and higher. You see a couple

of soft signs, and you think, are they soft signs or are they not? Is the skin a bit
thick, or is it not? You've got to be able to quantiff it

-

you can't use gut

it. If you do an amnio, you've
got a 106 chance of a normal baby being aborted. If you miss something else,

feeling, you've got to be absolutely spot on about

like an AV (atrio-ventricular) canal of the heart or something like that, which
would spell out the Downs, or a trisomy problem for that baby, and the mother is
at

rish then her life is also in jeopardy. They

are the

difficult things, all the soft

signs. You've got to look at the facts and take all the emotion out of

it.

Just say

"Here are the facts, these are her risks, these are the risks that are in the literature
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if you see this, this and this."

She has to make the decision, but you have to

make sure that you've got the facts

right.

Margaret Int 2

How much anluation is irnolved in the more routine aspects ofyour role?

We evaluate every mammogram, at least to ourselves, and perform documented

evaluations weekly. Plus evaluating equipment performance, for example
sensitomefiy and mammogaphy unit performance. We are constantly evaluating
the equipment as to what exposure provides what image. Obviously we have to

evaluate image quality, but that is also evaluated against the client and how

easy/difficult the examination was to perform. Naturally anatomy comes into
this, but so does body habitus and the client's ability to co-operate. In screening,

pathology isn't an issue at the screening stage as much as it is in the diagnostic

setting. Certainly evaluating the pathology when performing assessmentlworkup views is vital, particularly when you are allowed to and encouraged to use
your experience in determining the views performed.
How does this differ with an unexpected or dfficult procedure or patient?
You tend to do this a little more quickly, but the same premise applies.

Elaine Int 2

They note that while there is less evaluation necessary in the more routine aspects of their
professional role, they need to be alert to the unexpected which may require changing a
course of action:

How much evaluation is involved in the more routine aspects compared to the
unexpected or

dfficult ones? If they're routine, do you deal with them more

automatically?
Yes

I guess I do.

There are a lot of things you don't even hesitate to think about,

that you just naturally

do. But as soon

can feel your thought processes come

as you're aware that's

in.

You go through different ways or

prioritise, or whatever you have to do to sort that situation out.

I

it's difficult, you
Scott Int

2

also think that every patient is different, so you can't assume that everything is

if it is just a so-called routine procedure. But I
actually do keep interested, because I think that you can just do things as a
going to go routinely even
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routine, as a disinterested person, and that's when your job can become boring.
So

it's a choice.

And in your situation, the patient can start to go

of

on the table on you as well

couldn't they?
Yes that's right and if you're not up with the play, if you haven't predicted it, you

Jean Int 2

haven't seen the changes happening then it's unsafe.

Authors such as Hoffrnan (1998) and Etringer et al. (1995) highlight experts' ability to
reason more

flexibly than novices, due to their deeper knowledge base and being able to

form representations from this which enables: information to be integrated and
synthesised; relationships and interactions to be assessed; the dif[rculty and critical
features of problems to be gauged; alternative interpretations to be formed; strategies to
be reversed; and franeworks or decisions to be reinterpreted.

Me tac o gnitive Str ate gi e s

Etringer et al. (ibid.), Zsambok (1997) and Canon-Bowers and Bell (1997) also maintain

that experts are able to develop and use self-regulatory metacognitive strategies to
monitor and regulate their own cognitive ability. This means that they are better able to
explain what they are doing and why (as illustrated in the previous chapter), are able to

identifr key situational assessments, generate alternatives, .ue better able to notice

and

conect faulty reasoning processes, and also seem to be more aware of what they do not
know in their domain of expertise, as illustrated in the following excerpt:

Confidence, not that you can do everything, but confidence that

if you can't

do

something you've certainly got the ability to find out, to go through the process

of working out what is required, and not feeling defensive or up tight. Certainly

I've never been particularly concerned about saying I don't know something, that

I need

-

some more information,

I think that's probably part of my nature anyway

having to do well, having to know the right way, and I think that probably leads

on to knowing that basically you may not know everything, but you've certainly

got the resources there, you've got the ability to go and find
people

out...

Some of the

I would look at and see as very expert I would say that is a trait in all of
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them, that they don't have to know everything, but you know that
down to

it they would actually get on and find out.

They wouldn't bluff their

Lisa Int

way, and they certainly wouldn't wing ig just to save face.

Chapter Eight

if it came

will explore further how these metacognitive

I

strategies relate to their

attitude to learning, and to their self-assessment of personal strengths and weaknesses.

Problem Solving
The data from the participants highlights the problem solving that occurs in expert
practice, as illushated in this section.

Maughan (1996) maintains that problem solving is determined both by the situation (or
'task conditions') in which the professional must think, and by the professional's level

of

expertise. She suggests that the form of thinking adopted will differ according to whether
a problem presents itself in a form that is well-defined or ill-defined, both in terms

what is presented and how

it is presented. That is, that well-defined

of

problems are

generally able to be resolved using analytical problem solving, whereas ill-defined ones
require a form of reasoning that is more intuitive. Benner's (1984) and the Dreyfuses'

work (1996, 1997) argues that experts are necessarily intuitive

-

that this is a defining

factor of their expertise, while novices, by contrast, use more analytical forms of
reasoning. This stance has already been debated in this study, with participants
illustrating (if we adopt an implicit, learned response definition for intuition) that their
practice involves both kinds of reasoning, and that their implicit knowledge can be made

explicit when necessary.

The participants identift their practice as requiring a high level of problem solving on a
day to day level. Further, they maintain that the ability to solve problems effectively is
an aspect ofexpertise:
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lThat do you understand expertise in medical imaging to be?

Somebody that has x-rayed people for quite a while, dealt with people for quite a

while, can deal with problems, knows how to get the best out of people, out of
things that are required, how to interpret the forms... Some problems you can

take home and think about outside of the work place. That is actually where
some of your thinking starts.

If it's urgent" sometimes if it's to do with

someone

if it's your problem or somebody else's problem, what
the actual problem is, rather than just offering solutions. Mentally, well you
else, you need to work out

paraphrase some things until you actually know what the problem is, the real

problem, but emotions sometimes can demand a compromise.

If you've got a

problem that is about the patient being really upset, or a ward being upset or

something, well then you're immediately thinking on your
recognise without even voicing it, without putting
needs to be done now

-

feet. You can

it into words, that this patient

they need priority, they need a bit of

TLC.

Kate Int

Etringer et al. (1995) found that experts engage more in forward reasoning

ll

- that is, in

reasoning from existing information towards a goal. They maintain that they: "...quickly
recognise the critical features of a problem and, activating a future-oriented goal, analyze
and synthesize problem features or information to reach the goal"

(p.9). In respect to

medical imaging, this process occurs with every modification to an imaging technique.
The goal is the production of a high quality diagnostic image; the problem relates to the

specific circumstances that mean that it cannot be obtained using the standard technique.
The problem is therefore analysed in respect to the patient condition and the required
outcome. This is illushated in contefi by the following excerpt from a critical incident:

If that view wasn't complicated enough, we then had to produce

an axial

calcaneum of some description with the ankle in that same position. The third
year had to really think about it and with both of us turning our heads on our side

in order to think 90 degrees from the normal, we managed to achieve what ended
up like a perfect film and nobody really would ever have understood what we had

to do to get such a beautiful film. I had to take the initiative here and start the

ball rolling with the student looking sideways at me thinking: "What is

she

doing?" With the tube at the end of the stretcher, in horizontal position facing
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the head of the stretcher, the tube was angled 40 degrees towards the right (40
degrees instead

of 35 because dorsi-flexion could not be obtained). The film was

placed so that it was in contact with the posterior aspect of the calcaneum and the

Rachael CI

tibia and fibula.

This view is supported by Groen and Patel (1988) in their studies of the forward
reasoning processes of physicians made on the basis of patient history, and can also be

illustrated by participants in the following excerpts:

What do you understand 'expertise' in medical imaging to be?

An understanding of the expected outcome, because if you don't understand the
expected outcome, then how can you project the work that is required?...

I think

a large part of medical imaging is about understanding and planning for expected

Jean

outcomes-

... a lot of it comes

lnt

I

back to experience and having been there before and being

able to predict what could happen, or what patients should be

like... Rachael Int

2

This was also illustrated in the excerpt from Margaret (Int 2) on page 180 in the way in

which she formed a clinical judgement. Etringer et al. (1995) also emphasise experts'

ability to solve ill-structured problems which involve ambiguous information, goals and
solution paths. They hypothesise that this is because they are less likely to identifr

a

problem as lacking stnrcture, as they are able to use procedural knowledge to modiS the
problem to a recognisable form. This can be illustrated in the following excerpt:

I

guess when you get more experienced the non-routine things become routine as

well, even though they might be completely out of the ordinary for the new
person. They'll go "Oh my God how are we going to deal with this?"
because we've done

it

before, even a while back, because we've had a similar

thing and we did this and it worked, or that and it didn't work,
that as non-routine.

and

I might not see
Alex Int 2
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Canon-Bowers and Bell (1997) add that when a situation is novel, experts mentally

to determine viable solutions. They have developed
frameworks for interpreting/evaluating novel or difficult situations and interpreting
simulate potential problems

inconsistent information. This leads to either rapid application or adjustment. Because
their problem solving skills are thought to be domain-specific, this allows for a focus

of

rich and extensive domain knowledge.

Other authors, such as Zsambok (1997), Endsley (1997) and Sefarty et al. (1997) focus
on their ability to problem solve in ill-structtued, uncertiain, dynamic environments, often

under time stress and where there are high stakes involved (for example, patient safety).

In these complex and unstable situalions, routine action and thinking cannot be relied on.
Experts in these situations are able to focus on critical unknowns and ask necessary
questions. It is thought by Endsley (1997) that well developed mental models provide for
the dynamic direction of attention to critical cues, expectations regarding future states

of

the environment (including what to expect as well as what not to expect) and a direct link
between the recognised situation classifications and typical actions. They are better able
to generate, monitor and modiff plans to meet the needs of situations:

A patient with varicose veins and query varicose ulcers was having a scan for the
varicose veins

in his right leg with view to future

varicose ulcers. On scanning his right leg

surgery to prevent further

I noted while looking

at his deep veins

that his right SFA (Superficial Femoral Artery) looked very calcified.

I finished

his veins and then changed the technique and scanned his right leg arteries. I
noted he had a 20 cm occlusion of his right SFA, with patent popliteal artery.
then did resting

I

ABI's (ankle brachial indices) on the patient. I did this because

the patient would at some stage have been considered for compression bandaging
and this is contra-indicated in patients with peripheral vascular disease. This is

indicated on ABI's of less than 0.9. Originally the ulcers were thought to be
venous aetiology, but both the ultrasound and

of

ABI's proved that they were

caused by both venous and arterial aetiology. Treatment could then be modified

by the surgeon to suit the patient.

Helen

CI
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Mental models also provide default inforrration which can be drawn on when there is
uncertain or incomplete information. Etringer et al. (1995) cite Robinson and Halliday as

maintaining that dealing with ill-structured problems in a high quality fashion is critical

forthe performance of experts.

Xuo et al. (1997) remind

us that problem solving is integrated

with other activities, and

is continuous over time:

a)

problem-solving activities rarely occur on their own right, but are imbedded

in some larger context, and are integrated in other activities, most notably
physical and perceptual contact with the work environment; and

b) problem-solving activities occur continually in time, with cognitive efforts at
any time related to the anticipation of future events and activities (p.198).

In particular, the critical incidents completed by participants clearly demonstrate expert

ability to problem solve in complex and unstable situations. While the scenarios
described are too long to be included with their contexts, the following are two examples,

with the first being a sunmary given by Rachael of a particularly diffrcult trauma case,
and the second being an example of the resolution of a technical problem:

The incident was both critical with respect to the potential way it was managed
and problematic with respect to the condition of the patient and the examinations

requested. Once we began the examination, it was clear that this was not going

to be straightforward radiography and the patient's condition and position on the
stretcher created problems. Both the student and

I

had to do a

lot of problem

solving and lateral thinking... In terms of the problematic nature of actually
achieving the films required, this had minimal impact on the patient. Again,
where possible, I allowed the student to think and problem solve his way through

the various projections but used my skill and expertise to intervene. It was my
expertise, at times really tested, that resulted
problematic situations that arose.

in positive outcomes to
Rachsel

the

CI
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I

was called into the coronary interventional room during the morning because

there was an equipment problem which the radiographer assigned to the room
was unable to solve. The equipment appeared not to be simultaneously acquiring

on cine film and disk (usual acquisition forms). The radiographer who called me
thought the cause was the foot pedal not operating conectly.

Often when there is an equipment problem in the catheter labs, switching the
equipment off and then back on solves the problem. This had been done to no

avail. When

I arrived in the room I

listened to the radiographer concerned and

to check out the foot pedal since she seemed to have tried all the
reasonable solutions. There is an alternative place to plug the foot switch in if
decided

there is a problem. However, the connection at the original plug site seemed

fine. I then
check the

film cassette off the camera and

asked the radiographer to take the

film

had not jammed. The expected two loops of

film

suggested the

film was OK but I asked her to change the cassette to be absolutely sure. When
the cassette was replaced a message came up suggesting there was a camera
problem. We have had camera problems in this room before and only the service
engineers are able to solve these, so

verbal advice or further checks

I

I

phoned the equipment company for some

could

do. Unfortunately, both of the only two

engineers familiar

with this equipment were on leave and the engineer I spoke

had no idea what

I

minutes while

was talking about. There was a time lapse of about five

I called the engineers

and when

I

hung the phone up

I

decided to

try a few more things. The first change I made allowed the equipment to operate
properly and the procedure continued. While

I

was phoning the equipment

company another senior radiographer opened the cassette which had been
removed (in the darkroom) and found the film had jammed on one side but had
not interfered with the loops as usually occurs with this problem.

Jean

CI

Perceptual Ability

This section includes three aspects relating to the perceptual ability of experts,

as

illustrated by the participants, namely: pattern recognition, the ability to establish a 'big

picfure' view, and the use of case-based reasoning.
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Perceptual ability is a particularly important aspect of cognitive processing for medical

imaging professionals, in that their whole raison d'Atre is to produce high quality images

that allow for accurate diagnosis. Whether or not the MRT or the radiologist has the
responsibility for the final reporting of the image, the MRT must be able to recognise
abnormalities on the image, as well as photographic aspects relating to

film quality. As

such, pattem recognition and discrimination leading to image assessment are of primary

importance. While several studies have been conducted on the expertise of radiologists

(for example, Lesgold, et al. 1988; Robinson, 1997; Myles-Worsley & Johnson and
Kandeland

& Nodine, cited in Hoffrnan 1998,

as discussed

in Chapter Four), no studies

specifically relating to expertise in medical imaging have been conducted. Research has
been reported in the United Kingdom regarding

film interpretation in limited

areas of role

extension, to ascertain accuracy of MRT reporting as compared to radiologists, but the
focus of these studies contributes little to the knowledge base of the perceptual abilities

of

expert MRTs.

Pattern Recognition
The mental models constructed by experts allow for a higher degree of perceptual skill,
both in tenns of pattern-recognition, discriminatory ability and the speed at which these

abilities occur. As stated by Hoffman (1998), the reaction time data in studies of
expertise show that: "...experts engage in a rapid perceptual process that does not rely on
independent analyses of separate cues" (p.89). Hoffinan (ibid.) and Tennant ( 1996) both

cite a study of radiologists conducted by Myles-Worsley et al., where results highlighted
that experts allocated their attention more efficiently, focusing on abnormal features that

distinguished the images. Tennant noted that memory for normal films decreased with
experience, indicating that experts sift rapidly through irrelevant knowledge and proceed

directly to the key point. For radiologists, this means speedily and accurately identifuing
abnormal rather than normal features. This was also evidenced by participants in this
study, as can be illustrated in the following excerpts:

And when you're looking at the scan, do you tend to notice the normal things or
the abnormal things

-what

stands out?
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The abnormal things. I've always reckoned that
abnormality, I see it within the first 30

If

if

there's going to be an

seconds.

Margaret Int 2

you just glance at something abnormal, you know instantly that there's

something not

right. You can even tell that fiom a rough scout view - you

can

if there's going to be something abnormal on the
thing. This may not be obvious to someone who hasn't done a lot of it.

see immediately on the scout

real

Experience comes in there. You've seen them so often that you can recognise
abnormal things, even
strong point of mine

if you don't know your anatomy

that well

- that's not a

- I don't necessarily know what's called what but I know
Alex

whatns not right.

Int

2

Etringer et al. (1995) attribute advanced pattern-recognition to superior memory skills in
recognising pattems in the domain of expertise. They maintain that pattern-recognition
requires that existing knowledge is organised around meaningful patterns, and procedures

are developed for relating new information to those patterns. In professional practice,
this then becomes the stimulus for carrying out a series of subsequent actions. They also
cite Anderson (1983) as highlighting the importance of repeated practice in strengthening
the ability to recognise and discriminate meaningful patterns. The participants also stress

this aspect:

You said something

at the beginning

- I can't quite remember

what the words

were, that implied, when you talked about 'sheer experience' that you draw on

what's happened before, not necessarily the same, but similm. Does this mean
that you have built up patterns from what you do?

Absolutely. And if it is something that has worked well, then you remember it,
and when something hasn't worked well in the past, you remember that too

-

maybe more vividly, so you're not going to go down that path again... There

may be different scenarios you haven't heard of before even though the
principles are the same. And
ones

I probably

do. But you've got to have

attend really.

get just as much out of that as the

an open mind

junior

if you want to do that - to
Rachael

even

Int

2
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It is the number of

cases you did, the problems you experienced and the way that

you solved those problems, built on knowledge you already had there. Along
Scott

with ongoing education and theory.

One of the others,

in respect to MR, said that

Int I

the sheer number of cases and

number of images caused her to build up pattern recognition skills. Does this
happen in CT?

Yes. You might not know the name of the pathology, but you know that you've
seen

it

before and, although you haven't done the exams radiologists have in

terms of minor detail of pathologr. Like

I

had a boy, about 16 who had a CT for

blood noses, and they could see this mass, and as soon as we scanned him (l
wasn't the one scanning him, I was in the background),
pathology and thought "I've se€n that before", and
was, but

I

looked over, saw the

I couldn't

remember what

it

I got the textbook out flicked through it and said it's angiofibroma.

IGte Int
In ultrasound, that's really what it's all about - it's pattern recognition all

way.

I

the

Margaret Int

I

According to Etringer et al. (ibid.), both situation assessment and decision-making are
dependent on pat0ern matching between critical cues in the environment and elements in

mental models. They maintain that the critical factor in using mental models to achieve
good situation awareness, is the ability of the individual to recognise key features in the
environment that will map onto key features of the model. The model can then provide

for higher levels of comprehension and projection without loading working memory.
This is thought to be one of the key connibuting factors to the speed of information
processing which characterises expert practice.

Johnson and Mervis's (1998) work is focused specifically on perception and the manner

in which experts differentiate between features of objects. They found that one of the
most striking aspects of expertise is the expert's ability to detect features of which
novices are unaware, which is illustrated in the following excerpt and critical incident
report:
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Abnormalities catch the comer of your eye, easily. When you see the images, an
abnormality just catches the corner of your eye, and you think "What's that?'

You're so used to seeing what ought to be there, that once there's something
there that doesn't belong, it just jumps out at you. Actually that does bring up...
o'You need an extra slice here", or'!ou need to
newees don't see that. I'll say
start lower down", because

I

see the pathology on the

first slice, so I know I need

to start below or above it. They'll ask why, but it boils down to knowing from
Kate Int 2

expenence.

I

did however, become involved when the MRT was checking her films for

acceptability and their diagnostic value. She asked for my opinion regarding the

PA and lateral chest films. She commented on the patient's enlarged heart size
and 'chesty' looking chest. She also pointed out a dilated stomach gas pattern

beneath the left diaphragm and dilated loops

of bowel beneath the right

diaphragm. She recognised that they might well be abnormal but sought my

opinion.

I

recognised immediately what

I

believed to be a massive amount

of

free-air within the peritoneum, which indicated that this patient had perforated.

The staff MRT was not convinced

of my diagnosis but was open to

my

suggestion of taking the films to immediate reporting for a Radiologist to review.

The concems I had at the time were that

a) My interpretation of the radiographic

appearances were indicative that the patient had perforated and therefore the

patient had a serious problem which both radiographic and medical staff treating

him were unaware of. b) That the MRT should go ahead and obtain the
abdominal films immediately and arange for him to return to the ward as soon

as

possible. c) The Radiologist or the MRT needed to alert the medical staff of his
condition.

Rachael CI

Johnson and Mervis (ibid.) maintain that experts have a higher-order awareness

of

differentiating features which promote more efficient identification and richer mental
images. The discovery of these differentiating feanres occurs in the course of perceptual

learning, as people are exposed to increasingly precise names for things within their

domain. They also note the mutual dependence between perceptual learning and theory

203

development, with experts possessing more elaborated theories, which can guide the
search for similarities in an unfamiliar situation.

The study of the film interpretation of radiologists carried out by Lesgold et al. (1998)
also highlights that both perceptual ability and cognitive ability (including development

of, and linkage to theory) are necessarT for expertise in film interpretation. They noted
that perceptual skills are learned more easily and that mistakes can be made before these
perceptual skills are linked to a cognitive level (see Chapter Four).

Big Picture View
The participants in the study also highlight the way in which they are able to form a 'big

picture' view of practice. While novices tend to focus very specifically on a problem and
tend to screen out other things occurring around them in order to be able to work through

it, experts are aware of external factors which impinge on the problem or situation:

How do you 'lanw'what to do in a dfficult, changing or demanding situation,

if

you don't have all the facts' available?

Well I think a lot of it is just sheer experience, coupled with

I

guess having the

time over the years to create a real big picture in your head or not tr€at different
parts as separate things that happen, as separate entities, but combining it all into

situations... I guess a more junior person just often thinks of what's happening
there and

then. I guess it's

about having the initiative, knowing the processes

and being able to think of about ten things at once and being able to think ahead.

I

guess

it really comes back to the patient and what they're there for and the

process, its not just what happens in the room, but its from the time they come to
the time they leave.

I think

Rachael

Int

1"2

having a clearer picture of where medical imaging fits into the treatment

and management of patients helps as

well. If you

team then you can see that radiology is just one

can see that you're part of a

liftle cog in the wheel, and that

can have an influence on how you communicate with other professionals within
the treatment and management of the patient.

Rachael

Int I
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...the way

I

see experts, they are the ones who can sit back and look at the big

picture and then have judgement. And they have

-

people respect them

I think,

Margaret Int I

because they have knowledge behind what they do.

Fulbrook (1998) identifies this in respect to advanced nurse practitioners, maintaining
that they are able to take on board all aspects of patient care, utilise arange of knowledge

and expertise in their practice, and therefore detiver more holistic care. He states that:
"Advanced practice is not about being competent at tasks. It's about looking at nursing
as a

whole" (p.92).

Case-Based Reasoning

Hoffman (1998) refers to the way in which experts often refer to illustrative or
prototypical examples of past cases when asked to justiff their decisions or actions. They

like to 'tell stories'. He maintains that it sometimes seems as if a great deal of an expert's
knowledge is remembered in the form of previously encountered cases. The following
interview excerpt illustrates this process:

Yes,

I recall cases, or recall difficulties

actually found or, and yes

I

and maybe, yes, solutions that I've

guess they are stored up and

you sort ofthink, well

okay I've had this before, I've had something similar to this before and that's the
best way of dealing with it or that's the answer to this problem.

Lisa Int 2

The work of Schmidt et al. (cited in Eraut, 1994) also makes reference to this in terms

of

the illness scripts and case memories of physicians.

In the interviews, participants frequently referred to past cases to illustrate how they
evaluate a situation, make decisions, prioritise and how they choose when there are

multiple courses of action possible to them. The following excerpt demonstrates the

difficulty one participant experienced in answering the interview questions until

she

could 'call up' from her memory a situation to contexnralise and illustrate her answer:
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So if you are having demands being made of you in a dfficuh situation, how do
you prioritise these?

Certainly with MR there are big safety issues. Safety will always come first as a

priority. It may not

be something you necessarily think about, but

that always happens... This is

hard... It's

so much easier

it's something

if you can think of a

particular situation so you can work through it, to explain it with - it's so hard
when it's kind of oinanimate'... (long pause). I guess prioritising comes into it
when youore choosing a course of action

-

"what's the most important-..?" Say

you've got a situation where you've got a patient who's really claustrophobic,
who wants to get out of the scanner, but you haven't finished the examination.

Actually today was a really good example of that. We had a lady who was

petrified.

I

was doing a really fast scan...(conversation continued with an
Alex Int 2

elaborate case example).

The critical incidents deliberately focused participants on cases which were difficult or
challenging in some respect. However, while participants did draw to some degree on
these critical incidents in the interviews, they appeared to have an unlimited repertoire

of

additional cases to use to illustrate the interview questions. While Benner (1984) used

critical incidents as her primary data collection method, in retrospec! this study could
have elicited illustrative information from the interviews alone, given the way the
participants' drew on their expert knowledge in

a case-based

form.

Summary

This chapter has examined the cognitive processes used by medical imaging experts. It
has illustrated that the participants are continuously engaged in advanced reasoning,
problem solving and perceptual skills. Even although these may be less complex in more

routine cases, they are constantly alert to the possibility of a supposedly routine case
posing an unexpected difficulty, noting that changing and challenging situations are
inherent in the nature of the medical imaging role.
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Theirillustrations directly chane4ge fte stasee taken by experiential theorists who claim
"l'inkiteL nely,ing on innrition alonc. Their
tbat experts do not uso an analyHpal nnode sf

vieqc gcnerally sup,port tho'se put f.qrsrard by cognitive and eduoational theorists in this
dinensiom of orye*ise, as outlrined in Clrapter four.
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CHAPTEREIGHT
ffiernal Integrative Processes

All our lrtowledge brings

us nearer to our ignorance (T.5.

Eliot.

The Rock).

Other than in the area of decision-making and clinical judgement, there has been little
emphasis in the literature on the internal, personal qualities and attitudes

of experts which

are brought to bear on their practice. These were however, considered extremely
important by the participants in this study.

The chapter has been titled 'Internal Integrative Processes' in order to identifo that the
experts' personal attitudes and qualities allow them to integrate their knowledge, thinking
processes, responsibilities and practice

in a meaningful way which enables them to

operate at an'expert' level. This aspect of expertise includes: inner qualities associated

with self-knowledge and attitudes towards learning; personal work ethic, which includes
professionalism, standards of quality and safety, willingness to accept responsibility,
challenge and change; and decision-making.

Most authors consider decision-making a cognitive process, yet it has been included in

this section due to the participants' insistence that effective decision-making
judgement

and

will not occur without the personal development of the practitioner, which

arises from their level

of confidence, willingness to accept responsibility for their

decisions and actions, and their personal work ethic. It is not seen as a cognitive process

on its own, instead occurring in the context of practice and inJluenced strongly by the
individual practitioner's characteristics.

In respect to the inner qualities and attitudes towards learning, consider the following
interview excerpt, part of which was used to highlight metacognitive strategies in Chapter
Seven:
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So what do you see the key diferences to be between what you do now compared

to when you were less competent in your job?

I think I work

much more confidently, and I think that falls back to having more

knowledge, having experience,
judgement or
the right way.

it's

all

those times you made those errors in

been reinforced because you feel you have been doing things

I think confidence in your own ability

is a great thing, and

that leads onto a certain degree of assertiveness in your work, and
say that would be one

I think

I think I would

of the biggest changes in me from being a newly qualified

to where I am now. I think also you're often asked your advice, asked for input
and

I think that sort of again builds your confidence

and gives you the realisation

that you have a good knowledge, a good sound knowledge

of something.

Confidence, not that you can do everything, but confidence that

if you can't

do

something you've certainly got the ability to find out, to go through the process

of working out what is required, and not feeling defensive or up tight. Certainly

I've never been particularly concerned about saying I don't know something, that

I need some more information, I think that's

probably part of my nature anyway

- having to do well, having to know the right way, and I think that probably leads
on to knowing that basically you may not know everything, but you've certainly
got the resources there, youove got the ability to go and find out, and I think it's
easier when you're established in a profession and you have the respect ofothers,

I think it's much

easier to admit

that. I

see a

lot of people in the workplace who

are very defensive about a lack of knowledge, they're not actually happy to let on

that they may not know.

Lisa Int

I

Within the excerpt, confidence, assertiveness, the attitude of not needing to know
everything, the acceptance of not knowing everything, the ability to find out whatever
isn't known" knowledge of having the respect of others, possession of a strong knowledge
base to

work from, and the self-assurance that comes of these, are all clearly illustrated.

These formed qornmon themes across all the participants.
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fnner Qualities
Many personal qualities were identified by participants, although there has been little
emphasis on this area of expertise within the literature. While these characteristics have
been separated out below, readers

will note that there is overlap within the excerpts,

given that they have been integrated into the overall personality and behaviour of the
expert:

Self-awareness emerged as a strong characteristic of the participants: their awareness

of their own strengths, weaknesses, knowledge and limitations. This includes the

ability to monitor, challenge and take responsibility for their own behaviour

and

practice.

Confidence, self-esteem, self-assurance, maturity and the way in which they accept
the respect of others, and in return respect other experts.

A multitude of personal qualities

such as calmness, wisdom, assertiveness,

approachability, honesty, interest and enthusiasm.

Humility. None of the participants openly identified with the title of expert, even
although they are quite clearly recognised as zuch by their peers.

Being comfortable in ascertaining the appropriate level of physical and emotional
involvement with patients.

ln Chapter Seven, metacognitive strategies were discussed, that is, internal strategies used

by experts to monitor and regulate their cognitive ability. This discussion can be

to incorporate other 'metaprocesses', a term which Eraut (1994) uses to
describe the thinking involved in directing personal behaviour and controlling
extended

engagement in the various cognitive and experiential processes involved in practice. He

also calls metaprocesses 'control knowledge', and differentiates between this, the

knowledge that

is important for controlling one's own behaviour, and

'process

knowledge', which is concerned with the control of others. The critical features

of

control knowledge are self-awareness and sensitivity, self-knowledge about one's
strengths and weaknesses, self-management, self-development, and includes organisation
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of self and time, selection of activities, management of leaming and thinking, prioritising,

the critical adjustrnent of assumptions, and the evaluation and judgement of personal
actions and their significance. These metaprocesses therefore draw on an integration

of

propositional knowledge, deliberation, professional experience and a strong selfreflective and critical focus. A high degree of self-awareness is necessary to enable
metaprocessing, which was evidenced by participants in this study. These qualities were

also identified as qualities of expertise by the participants in a previous study (Yielder,
teeT).

Self-monitoring skills and an advanced level of self-awareness have been reported in
studies of expertise by Tennant and Melville (1999) and Fulbrook (1998). Fulbrook, for
example, maintains that expertise is gained from: "...experience, formal education and a

highly developed sense of self-awareness" (p.96). The complex relationship of
knowledge and experience is, according to him, applied in a unique way according to
each situation, throughthe medium of the self

of the expert. This may suggest why some

people with similar knowledge and experience are not perceived as 'experts', given that

their self-development and self-knowledge will

differ. While the knowledge and

experiential aspects of expertise have been concentrated on in previous studies, other

if any attention. It is the premise of this
study that they need to be viewed as an integrated whole for a true understanding of
aspects such as these have been given scant,

expert practice to emerge, as outlined in Figure Two of Chapter Four.

Tennant and Melville's study (1999) highlights the importance

of work as a:

"...significant site for self formation, and that the nature of this self formation is
inextricably tied to professional identity" (p.6). Lisa acknowledges this in her acceptance
of work as being:

... a pretty big part of my life, a pretty big bit of my esteem also. I think it's
important for me to be respected in the workplace... Where that comes from,
well a lot of places, not just

a desire to do

well... but I certainly need respect.

Lisa Int

I
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The excerpts below illustrate examples of self-awareness, which were evidenced in
different forms by all participants. Firstly as awareness of their own personality:

I think that I probably have a better
matter of personality.
more timid than

I

relationship with women, and

I'm up front and brash

and that sort of thing

am, which suits some women, and

I

it's partly a

-

she's a bit

probably grate on some

I

Elaine Int

women.

As awareness of motivation:

I

think I've probably made mistakes and I've probably reflected on those

mistakes and thought

of better ways of doing things, a better

understanding

maybe. I certainly think that a lot of leaming comes, not from trial and error, but
from not being happy with certain results, and striving to improve... There's a lot
of satisfaction in trying to do a job well, however there's still the side where even

when I've done a job as well as

I could, I

think there's always room for

improvement.

Lisa Int

I

As awareness of limitations:

There's a fine line in some ways, in that it's not always easy to know more than

what the radiologists know, so you leave them to their diagnoses and you can
recognise pathology and point

it out and say "come

and look at this" rather than

trying to be the smart arse. You do have to tread a bit of a fine line

-

you have to

concentrate on getting good images and let them make the diagnoses

- they've

Kate Int

done the exams and an awful lot of study.

1

They are also able to realise when they've made a mistake and acknowledge this to
others. For example:

Having the confidence to go back and do

it a second time.

Having the

confidence in myself as a human being, as a person who can admit... go back to
the woman and say "Look

I stuffed up, because I didn't have the chamber in the

2r2

right place", or something like that

ofr

-

to be able to explain that and not laugh it

but being able to explain, apologise and say, "Look this is the reason I've
Elaine Int

done this."

All of the participants

shessed that confidence is one

I

of the most important aspects of

expertise. This leads to self-assurance, self-esteem and respect. This is supported by a
study of expert nurses conducted by Macleod (1991). She found that confidence about

their abilities to notice, and sureness of action was a common theme from all her
participants. This confidence enables them to act in situations, which in turn presents
opporhrnities for developing new ways of noticing, understanding and acting. She makes
the point however, that while confident, they are not complacent

-

they constantly keep

their practices and understanding in question. Fulbrook (1998) also refers to advanced
practitioners as being self-aware, conscious of their limitations, knowing how far they
can

go. Also that they

are confident in their ability to apply experiential knowledge to

their practice. Shanteau (1992), writing about the psychological characteristics of
experts, states that: "... almost all experts show strong self-confidence in their decision

making" (p.17). He notes that the confidence of experts might be viewed as arrogance,
however it comes across as a highly developed faith in one's abilities, that experts really
do believe in themselves. The data from the participants in this study support this, and
given that'confidenceo permeated through so many of the interview responses, with all
the participants, it is surprising that so little attention has been paid to it in the literature.

A sample of

a

few of the many excerpts is given below:

Do you think that your relationship to other health professionals has changed as
you've become more expert?

Yes. And that's because I'm much more confident in myself, I know more, so I
am able to talk about certain things more.

I

have the confidence that

this for the woman, so that she works for me as well as

I work for her - it's both

ways, and that the other team members can respect me for what
know.

I'm doing

I am and what I
Elaine Int

I
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Definitely. It can be very intimidating when you've got a team of so-called
doctors, big doctors breathing down your neck, and I think when you're first
qualified, and when you're a student, you can sometimes put doctors up on a
pedestal and it's not really all that long before you realise that they're just human
and that they're experts in their own

field, but hey, they know nothing about how

to take an x-ray. So, if I think about how I relate to other health professionals
now as compared to when
respect

I

first graduated, I've got the confidence and the

for my knowledge to challenge them and

speak

out. I think when you

first graduate you tend to do what you're told, or what you know is protocol and
not rock the boat. And you don't, by the fact of just being qualified have the
experience on board to make some

of those challenges. Perhaps you have to
Rachael Int

have the back-up knowledge of what to do.

I think that expertise

is doing the job well, and doing

it efficiently,

I

and being able

to pass on information efliciently and correctly. Being confident in what you're

doing.

I think,

Confidence is a big thing

confident in what you're doing

-

and also a lot of time is taken

to get

you might have known what you were doing

just as well then (before expertise), but you're not confident in it and you act
Alex Int

differently because of that...

I

Many other personal qualities (such as honesty, interest and enthusiasm, calmness,
assertiveness, maturity, approachability and wisdom) were identified by the participants
as being

qualities of experts. For example:

Stay calm, but be assertive, and...

I mean I just explain to them that I can't be in

all places at once, and at the end of the day if there is a big issue, then they have

to communicate with each other. But

I

know that with some of the new grads

there are power issues that come in there because they feel that they can't stand
up to, or make a decision that will be respected by the medics.

I mean if you've

got experience behind yoq and you come across confident and assertive without
being rude, then they'll listen to you.

Rachael

Int

2
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These characteristics were not found in the literature, other than reference to honesty as a
desired characteristic of professionals (Peningtot,1992; Downie, 1990), and to experts

showing an: "... early and sustained interest in their profession" (Tennant & Melville,
1999, p.5).

The participants all expressed difficulty identifting themselves with the status of being

oexperts'. Tennant and Melville (1999) also noted that the participants in their study
showed a self-effacing portrayal of themselves as experts. With the exception of one
participant, they stated that: "... all respondents had a sense of the fragility of their status
as experts... ranging from what could be read as an affected modesty/perplexity (the

lawyer) to a sense that there is more to achieve (the architect)" (ibid., p.9). While the
participants in this study didn't identifr with the label of 'expert', they were confident

of

their knowledge, experience, standards of practice and the respect they have gained
within the workplace. Given that self-effacing means to consider oneself unimportant
(Fowler

& Fowler, The Concise Oxford Dictionary,1974), modesty or humility

describe their attitude

:

I don't for a moment
knowledge,

better

consider myself an expert.

I think I do my job well,

and

I think I've got really

if I was to think

good

about what would put

me into a class that gave me more knowledge or more ability maybe than some
other people, then it would boil down to a desire to do really

I mean, you're

well...

Lisa Int

I

constantly getting reminded that you're probably regarded as the

expert in that are4 and they'll ask for you by name. That doesn't mean that the

others can't do

it

though, and that is what

I

get embarrassed by sometimes

because people think that you are the only one who can do something and the

whole place would fall apart without you, but that's not true at
get a bit narked at, because

all. That's what I

it will just go on despite you being here or not. But I

think people tend to build you up, but I don't feel that way at

all.

Scott Int

I

Finally, they indicated that they were comfortable in ascertaining an appropriate level of
contact with patients, on both a physical and emotional level, depending on the situation.
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While this will be discussed further in Chapter Nine in respect to interpersonal
relationships, it needs to be noted that ascenaining when to stand back and be objective,

as opposed to knowing when a more personal approach is needed, and feeling
comfortable about touching a person on an intimate part of his/trer body, are personal

skills which emerge from experience, conftdence and self-awareness:

It's different in mammography, you've got to develop that one-on-one contact'
and you've got to be comfortable...

A lot of students,

experience, they're not really comfortable

because of their lack of life

with themselves about touching

a

woman's breasto or about their competence in doing it, so... you've got to be
comfortable with the intimacy of the examination, as well as being comfortable
with your competence at doing the examination.

Elaine Int

I

It's having the professionalism to deal with what you have to do, and it is being
able to remain objective and stay unemotiond.

Rachael

Int

2

While there is little attention paid to personal qualities in the literature on expertise,
interesting body

of literature that

supports this study can be found

an

in the area of

'emotional intelligence'. Emotional intelligence is a concept used widely in project
management, and consists of self-awareness, self-motivation, self-control, persistence,

zeal, empathy and social deftness (Goleman, 1996). These are said to be qualities that

mark people who excel. Thereforeo Goleman states that emotional intelligence is the
study of what makes people successful at what they

do. Goleman makes the point that

the brightest people can: "...founder on the shoals of unbridled passions and unruly
impulses; people with high IQs can be stunningly poor pilots of their private lives"

(p.34). IQ is not able to predict uneningly who will succeed in life, because other
characteristics (emotional intelligence) are said to contribute about 80% to the factors that

life success. These other characteristics include being able to: motivate
oneself; persist in the face of frustrations; control impulse and delay gratification;
determine

regulate moods and keep distress from swamping the ability to think; to empathise and to
hope.
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Emotional intelligence at work is said by Sims (cited in Ayers

&

Stone, 1999) to be the

ability to understand yourself and others well enough to express emotions in a healthy
way, which is critical to job success and career satisfaction. Goleman (cited ibid.) aryues

that professionally successful people have a high level of emotional intelligence in
addition to traditional cognitive intelligence or specialised content knowledge. These
authors maintain that as well as being technologically adept, it is invaluable to be able to
accept the ambiguity that comes with change and with working with diverse groups

of

people. Successful people then, according to Ayers and Stone, have high level critical
thinking skills, technical expertise, and most importantly, emotional maturity/emotional

intelligence. Emotional intelligence is said to lead to core competencies, or desired
behaviours such as the use of initiative, achievement motivation and self-development.

The experts in this study demonstrate a high level of emotional intelligence as

it is

conceptualised by these authors.

Attitudes Towards Learning
Again, although a particular attitude towards learning does not feature in the literature on
expertise, all participants stongly indicated that it is an important characteristic of expert

practice. Three aspects emerged from the data:

.

Being open-minded, willing to listen and learn, being open to change:

It's wanting to learn. It's not sticking with mainly just doing the physical things
better, although in some ways I think the people that don't look at learning any
more, don't even progress in practical day to day duties a whole lot either. Even

if they don't go to a lot of courses, but if they will take on extra responsibilities
such as processors or something, are willing to do those things...

it's the people

who aren't willing to do those things who don't seem to progress, they're not
really experts at all.

Kate Int

l

I think part of being an expert means accepting that you don't know it all and you
never

will, and being willing to listen and

change and be open minded, and
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accept that you can be
experts, who

wrong... There are others who would call

I wouldn't

themselves

because they assume a lot more knowledge than they

have... Tied in with that is an openness to learn and I guess to show your
vulnerability. I do work with people who are afraid of failure or don't want to
show up their weaknesses, or lack of knowledge. If you're like that, and don't
want to show yourself up, then you won't actually become an expert because you
Rachael Int

won't learn it, you won't take the risks.

I

Willingness (and confidence) to acknowledge what tbey do not know, and to try
improve practice:

I don't know

everything, yet at least

I

have an idea about what

I don't know

and

Elaine Int

what more I want to leam.

I could never say I know everything. Though we've had some around who

I

do,

thankfully not here any more, thank God!! That person isn't thought of as being
an expert, even though they think they are. And also,
everybody would do

I don't know whether

it, but being able to admit that you're wrong too, you

confident enough to say "Oh, God..." Like

I

are

was working with someone the

other day, and I made a couple of blues when I was scanning just silly things that

you usually do when you're not concentrating 1007o, you know, and you just sort
of admit that it's vour fault.

Alex

Intl

... it boils back to being

comfortable with your role and comfortable with your
knowledge, and probably comfortable to actually say o'I'm not certain about that,

but hey I think we can nut it out", or "Let me go and find out a little bit more
about that", or "Let's talk to somebody else."

o

Lisa Int

I

The desire to create opportunities to learn and to 'know':

I think a lot of it comes back to your own work ethos, or work ethic and if you
want to do a job well, then you create the opportunities because you want to
know more... I want to ensure I do a good job, and the only way I can ensure
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that is to ensure that you're up to date with your knowledge... put yourself out
there and learn all you

can.

Rachael

Int

I

I never set out to have a career or anything, itjust happened, but now that I am
where I am with my job, it's really important. I want to extend myself as much
as I can and know as much as I can. For my own self I like to know what I'm
doing, so it's important that
that

I feel confident

I know what ['m doing. The fact

I was given the opportunity to learn things like CT and angio

has kept me really interested.

-

that

I think that's been the

best

and

MRI. That

thing about radiography

it has changed so much. When I trained MR wasn't even around and CT was

still fairly new and that's

changed so much that you can keep learning, being

Jane

motivated by new things to leam.

Int I

I think it's always nice to feel that you know your job really well and I think it's
nice to stretch your boundaries.

It

probably falls back to that when you're

stretching yourself you probably are giving it a bit more time, making sure that
does

it

work. Extending yourself to work in an area that you've never worked in

before, whether

it

be going on to do something in another modality like MR or

ultrasound or something like that, there's always going to be a period of time
where you feel totally out of your depth and sometimes that's not so good when

you have been senior and comfortable in an area... Although it certainly takes a

lot of enerry going to things that you're doing for the first time when everything

is new and everything is being leamt, that discomfort is about not being
completely in control. I mean you've got to build up those experiences in
successes and unsuccesses before you can really feel that you're really proficient

in an area. So, I always like new challenges.

Lisa Int 2

Daley (1999) conducted a study on how professionals learn, which can be related to this
desire to learn and

know. While not exarnining attitudes to learning

as such, ttre points

she makes about the expert end of the professional learner continuum do have relevance.

In her research, which was conducted with nurses, she found that expert learning is more

self-directe{ and is solidly grounded in the needs of their clients and the context of their

practice. The participants in the study indicated that they had a blue-print in their minds
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of what the client needed and would make sure they had the information required to meet
those needs. They also continue to actively learn information because: "...that is what
need to know to work here" (ibid.,

I

p.137). They viewed formal learning as 'background

material' which enhanced the knowledge they gained from their own reading, discussion

with colleagues and what they 'pick up' from practice. The learning process they
described was much more active and self-initiated than that of the novices in the study,

with the acknowledgement that they search themselves for what they need to know. In
addition, the experts derived a deeper level and understanding in the process using a:

"...knowledge-building schema that lends itself to provisional interpretations, openmindedness, and to active pursuit of fuller understanding" (Bereiter

& Scardamali4

cited

ibid.,p.l35).

These

points can also be related more generally to principles of adult learning, which

Daley touches on by relating the self-directed process of experts to a quote by Garrison

(cited ibid.), who indicated that: "An adult learner who is fully self-directed has moved
beyond simple task control and has learned to think critically and construct meaning in

ill-defined and complex content areas." Morrison (1992) supports this in saying that an

'ideal' professional is one who develops and maintains a critical perspective, and by
relating professional learning to their characteristics as adult learners. He maintains that
adult professional education progftrrnmes should incorporate processes that enhance self-

direction and autonomy, help learners to define their own learning needs and assume

responsibility for their own processes, foster decision-making and facilitate problem
posing and problem solving approaches.

From this literature and the findings of Daley's study,

it

can be postulated that the

participants in this study are not only experts in practice, but have also become experts at
adult learning. If this notion is turned around to create the premise that the development

of expertise in professional practice relies on the development of expertise in leaming,
this obviously has implications for CPE, given that the majority of CPE seems to be
conducted in an ad hoc manner, focusing on up-dating knowledge (Yielder, 1997), rather
than developing meta-cognitive, learning-how-to-learn and self-reflective strategies. As
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stated by Eraut (1994), knowledge becomes out of date and experiential aspects may

'decay' without frequent use, therefore:

There is a need for professionals to retain critical conrol over the more intuitive
parts of their expertise by regular reflection, self-evaluation ad a disposition to
learn from colleagues (p.155).

This brings the discussion back to a point made at the beginning of Daley's (1999)
article, where she cites Ferry and Ross-Gordon (cited ibid., p.133) as maintaining that:
"The key to expertise does not seem to reside in merely gaining experience, but in how
the individual uses experience as a leaming mechanism." Daley then comments that third
generation sfudies of expertise will need to increase our understanding of the connections
between expertise, experience, learning and knowledge. Given the emphasis placed on

learning in this research,

it certainly

seems to be a major omission in the studies

of

expertise to date and would be worthy of further investigation.

A final point made by Daley which was also supported in this

study, is that experts

indicated that they felt a great responsibility to learn so that they could share information

with colleagues and give something back to the profession by sharing what they know.
This attitude was discussed previously in Chapter Six.

The participants' attitudes can also be related to Argyris and Schdn's (1974) theories

Model

I and Model II type behaviour.

The participants exhibit Model

II

of

behaviour

which, rather than being self-sealing (Model I), instead permits progressively more
effective testing of assumptions and greater leaming about personal effectiveness. The
consequences of adopting Model

...others

all tend to

II behaviour

is that:

see them as minimally defensive and open

to learning

as

facilitators, collaborators, and people who hold their theories-in-use firmly
(because they are internally committed to them) but are equally committed to
having them confronted and tested (p.91).
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They are also likely to manifest higher self-awareness and acceptance, authenticity,
autonomy,

will tend to help others, have more open discussions and feel free to explore

different views and express risky ideas. These qualities have been illustrated by the
participants in this research.

Personal Work Ethic

The participants emphasised strong attitudes and values in the area of their personal work
ethic, which are illustrated in this section. That is, a strong sense of professionalism and
service to the public; high standards; autonomy; the willingness to take on responsibility

while at the same time accepting the responsibility for outcomes; and an

and challenge,

awareness of personal values and morals which permeate through the
are reflected in the

above. Attitudes

job that a professional does. They reflect in ability and in care of the

client/patient in communication and decision-making. They reflect in whether someone
is content in doing a half completed or poorly completed job, relying on someone else to

corect mistakes, or whether that person strives for excellence. While the public may
expect all professionals to provide excellent service, in reality individual professionals

vary greatly in the quality of service they provide, with 'experts' in this study meaning
those professionals at the upper end of the professional spectrum.

Professionalism

It is outside the scope of this research to debate whether or not medical imaging meets the
definition and criteria to be considered a profession. It is more important in this context

to highlight that the participants strongly maintain that one of the characteristics of
expertise is professionalism, and identifu their own practice with professional (which
they interpret as 'high') standards.

It is generally

agreed in the literature on professionalism (for example, Downie, 1990;

Penington, 1992; Houle, 1980; Eraut, 1994; Tight" 1996) that a professional knowledge
base, specialisation and a long period

of education

are

all requirements of a profession.

These are accepted as being important by the participants, and are discussed

in Chapters
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Six and Ten. The other characteristic of professionalism the participants highlighted,

prioritised by Penington (1992) and Downie (1990) as the second characteristic of
professions, is the notion

of service to other

persons, provided specifically via a

relationship between the professional and his or her clients/patients, due to the unique
knowledge and expertise they have to offer. Because, as established in Chapter Two, this

relationship is one of inequality of power, with the professional occupying a dominant

position in respect to the client/patient, this leads to what have been termed by these
authors as 'desired characteristics' of professionals, which include integrity, justice,
honesty, the desire to be of assistance, and willingness to be governed by principles

of

ethics (ibid.).

To support these values, professional bodies take on responsibility for the conduct of
practitioners, for their education and the admission of new members (Penington, 1992).

They also incorporate codes of professional conduct and ethics to ensure that the
profession is morally and legally legitimate (Downie 1990; Houle, 1980; Penington,

1992). This tradition of ethical practice is established to protect both the public

and

members of the profession.

While these external forms of regulation are important for a profession, individuals
within a profession may or may not evidence personal commitment to professional
service and high standards of practice. Therefore it was interpreted as significant that all

participants expressed a strong sense of professionalism and an attitude of wanting to do

theirjob well, in several respects.

They see professionalism in relation to the service they provide to patients:

...that means I provide the best service I can. It sounds trite, or quite egotistical,
but to get the expertise, you need to provide the best service you possibly can in
the best rounded way. That's what I believe, and that's why I get so frustrated

with people who won't get off their paths and do something about
important to do that.

it.

It's

Elaine Int

so

I
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This service needs to be all-inclusive, no matter how much time and difficulty may be
involved:

My way of thinking is that if we don't go through all the options, if we don't
offer all that we've got technically, then we're incompetent actually.

Margaret Int 2

Professionalism in a teaching situation may also involve balancing the needs of students
4gainst the needs of patients, although they all indicated that the safety of the patient must

ultimately be put first:

I

mean ultimately

it depends if you

deem yourself a professional, which

I like

to

think I am. You can certainly get swept along with the hype of thinking "this is a
really good patient for students because they've got this, this and thisn' so that at
the end of the day I have to maintain the balance of good teaching material and
professional behaviour towards patients and how much you let students get
involved, and I think part of the internal process is... the ultimate thought is that

this case has to be handled in the most professional manner you can. And
everything else works around

that.

So all those other things

I think

about in

Rachael Int 2

terms of the process have professionalism as a motive.

In the following excerpt Elaine draws attention to professionalism meaning the
willingness to make a stand on issues of practice or standards:

And

I

hope that as mammographers, as MRTs, we have enough professional

pride that

ifwe

have a concem about the practices ofone

we won't worD'about reporting
because we have to

it in, we will

make

it known. Make it an issue -

- it's professional.

Jean comments that part of professionalism is continuing

I

ofour colleagues, that
Elaine

Int

I

with education:

do think that it's important for people in my situation to continue to educate

themselves. I really found when

I did my degree transition that I

leamed a whole
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lot about the education process and I think that I can empathise a lot more with
the younger people coming through. I can empathise a lot more with their needs,

what they need to know and how to show them or how to communicate things to
them a lot better.

I also think

people who don't continue to educate themselves

can become complacent in their

jobs. That might be a big generalisation, there

probably are people who don't, but one of things I don't like about radiography is

that I've seen senior radiographers who come across as very complacent. We

still need those people, we still need those people to do the work, but I just think
the people who are in a senior role should be, it should be part of their contract
even, that they should be seen to be continuing to educate themselves. Jean

Int

2

This supports the general attitude of all the participants towards leaming, as described in
the previous section. Jean and several of the other participants, also noted that experts

aren't there just to 'do their job and go home again'

- they put more into their practice,

including education, they carry it with them outside of the immediate situatiorL and want
to get more out of it for themselves:

There are people with years of experience who

will

stay at their level and they

don't wish to go any further than that. It's a shame. I feel frustrated in some
ways that they don't want to further themselves

- they're happy just to do their

job and go home.
So what do you think singles out the experts

lt is interesting

-

what are their qualities?

that people that are more active in their lives in general seem to

be more active at work and want to leam more, they look ahead, they think of the

future. I get so much more out of my job now than I did when I just did
actually tell people this, when

I have

it.

I

a new staffmember, and when they get to a

level where they are happy with what they're doing,

I usually have a talk to them

and say that they should think about whether they just want to come to work and
do their job and go home, or whether they want to develop their career a bit more

in this area and explain some of the options to them. So they are awile that they
can do more than just come to work and go home.
experts, but I can encourage them.

I can't

make them become
Jean

Int

I
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One of the other participants said thatfor experts it's a profession to them rather
than

just

a

job.

Yes. They see it

as

that. It's not just the ability, or staying late if it's

necessary

and that sort of thing, it's just that excellence, completement, wanting to finish

things up, right down to simple tasks, or things that probably mean earning

in the workforce, people that you can rely on. I think reliability is
Lisa Int I
important.

respect

This attitude, along with a desire to achieve a high standard of work, they link to their
personal job satisfaction. This is supported by the literature on professionalism (for
example, Downie, 1990; Eraut, 1994), which maintains that being a professional means
more than simply acquiring a qualification. It also means being true to the profession and

trying to excel in any job undertaken:

I

always wanted to be the best at working in that particular area

I

was in, and

always tried to achieve good quality films, so I think the standard of radiography,

it all helps. I like to try to transfer it down the line - I try to keep a high

standard

got the job up here

too... It makes
you feel good, and I think that makes you try much harder to have more
Scott Int I
expertise, and that gives you more job satisfaction.
up. Maybe that's

one reason maybe why

I

What do you understand expertise in medical imaging to be?

I

guess

it's

a combination

of things where... it's a practitioner who has reached

a

high level, high standards, they're confident in their work and they're able to
perform, in whatever modality they're in, efficiently and to a high standard.

Doyou have high standards?

Very. Yes, very high standards. And I think, well I

say that

to people when I'm

training them. But everyone that Iove trained has actually said to me they like
being taught like that. They appreciate being taught like that.
are really high

If your standards

I think you get a lot ofpersonal satisfaction out ofthat. Jane Int

I

The following excerpt from Alex highlights an interesting point though. Sometimes the
desire for perfection needs to be balanced against other factors. While she perceives this
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to be a fall off in her standards, it could be interpreted as an equally valid aspect of
expertise, to know when to sacrifice those standards for patient comfort, expense, or in
the case of the specialty areas using radiation, patient dose:

Do you have high standards?

Yes. Oh, yes. Maybe that's slipped very slightly recently, but not to the point
of...

I

mean

I'd never put through rubbish, but possibly a year or two

ago,

if

something wasn't absolutely just so, and there was something very tiny wrong, I

would repeat it, but now I probably wouldn't do that, but they'd still be very
good quality images

- just maybe

not quite perfect. And then you start thinking

about costs anyway, and do you repeat

it

because

it's going to cost another $5

just to do it again? So there's a point where you've got to stop.

Alex Int

I

Part of the participants' discussion on standards also referred to the maintenance of safe

practice. Other than in ultrasound and magnetic resonance imaging, ionising radiation is
used to obtain images. This radiation is potentially harmful to human tissues, and as such

the dose given must be minimised. Therefore their standards of practice focus on
radiation safety as well as image quality. This is particularly important in computed

tomography, which utilises high radiation doses, which

is why Kate speaks of

'personalising' each scan:

The scans themselves, youhave

Yes, but set protocols vary

tofollow protocols don'tyou?

- I mean,

we don't have the protocol book out all the

time by any means, because of the doses there is a justification for personalising
every scan basically. Every patient and every pathology is different as well.
There is a huge variety of things.

Ikte Int 2

In ultasound, patient safety in terms of accuracy of procedures and reporting needs to be
considered, since this leads directly to their management. Margaret (Int

l)

makes the

point that because of the degree of decisional latitude in ultrasound, they have to take
precautions to safeguard themselves as well as their patients:
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It

was brought to me that maybe we should just videotape certain areas of the

foetus in case you miss something, and have to go to court. But
have my whole examination videoed, and when

video of the whole examination, and

if I've

guys can show me where I've missed

it."

I go to court I can say *this is the

missed something, well maybe you

Instead

ofjust

a few

I've actually stood by that all along.

In

M&

I would rather

little pockets, and
Margaret Int

I

safety relates to the strength of the magnetic field, which is dangerous for patients

with metallic implants, such as pacemakers, but also due to metallic objects inadvertently
taken into the scanning room, which may become projectiles:

I try not to be confrontational

basically, unless the situation is dangerous or

somebody's going to get hurt by

it. It's quite strange sometimes when you have

people wandering into the magnet and you've got to shout at them, like a nurse
going in with a pair of scissors, and you just shout first and explain later. So then

you've obviously got to be quick, and they get all offended, then you have to
explain why you did it.

Alex Int 2

Therefore, they see their professional role as providing the best service they can both in
tenns of diagnostic quality and safety.

Several of the participants are also deeply involved in the profession on a broader level.

That is, they are involved with the professional body (the NZIMRT) as active members,
committee members, or have held offices such as Presidency. For example:

... thinking back to when I first qualified, I got involved in the local branch of
the Institute and then attended study days, conferences. I wouldn't say that a lot

of those gave you individual knowledge for your job but it built up an idea, an
impression of the profession and the importance of keeping up to date with your

I guess later, all the stuff with the Institute,
just putting yourself out there. Going onto committees, and Board of
attitudes and your work. And then

Management and things.

Rachael

Int

I
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They indicate that being interested, being involved in the professiorl for example in the
continuing professional development (CPD) scheme which the NZIMRT has introduced,
increases knowledge, crurency and accountability as a professional. This is part

of

having a professional attitude, which they feel is an essential aspect of expertise:

I get sick to the teeth of so many

MRTs out there who don't have a professional

attitude. Like this Health Professionals Assurance Competency

Bill.

You know

I talk to people in the hospitals and say 'nHave you read this?" And they say "l.lo,

it?" I say "Are you going to the meeting this afternoon to talk about it?"
and they say no. Yet this is huge, this is your profession, it could be huge.
what is

You've got to know about it. And things like not being willing to be involved in
*Why
CPD because they can't be bothered or they've got better things to do...
the hell should

I

because

the just-qualifieds at

I'm just qualified?" In fact, no, that's not true, it's not

all, it's the ones further down the track, the ones five to ten

years out or longer. The just-qualifieds understand why you need to do CPD.
Yes, you have to be professional in a lot of ways.

Elaine Int

I

This, in addition to their high level of commitment to attending conferences, seminars,
workshops and so on, was seen to be crucial. The example of the cervical cancer enqulry

in Gisborne was given

as

justifrcation, since:

o''Weove got
members

of the public relying

on our expertise, and although we have minimum standards of safe practice, that's not
enough really. It's about trying to educate those already out there that that's not enough"

(Rachael,Int 1).

Acceptance of Responsibility and Change

The acceptance of responsibility is considered another aspect of professionalism,
whereby a professional offers a service vital to society and takes the responsibility for

both the quality and outcomes of this service. Shanteau (1992) found in his studies of
experts that they have a strong sense of responsibillty and a willingness to stand behind

their recommendations. The participants in this study also expressed the willingness to
accept responsibility in their practice, in terms of taking on positions of responsibility,

additional duties, procedures others would prefer to avoid, making diffrcult decisions, and
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accepting the responsibility for the outcomes of the processes and procedures they
involved in:

I want to be informed, and yes I want to do well, especially in the job that I

I'd

be absolutely mortified

if

somebody was suffering because of lack

lack of expertise. It does happen in our

job. You

have.

of detail,

have to make sure you've got

covered, you've got the best machine, you do the best possibly you

it

can. Things

can be missed, but we know thag you know your limitations, but it's awful when

things are missed. Like (person x) for instance, she's had a Down's baby. I

I didn't

scanned her, but

see

anything. The thing I saw was the chin down, but

(person x) has got a chin down like tha! she's got a small chin, and (person y) he
scanned her as well, and he

that her

life is

didn't

see

anything. But it was just honible to think

completely disrupted with an abnormal, a chromosomally

child. But, as she says herself, she would never have terminated the
child anyway, even if she did know. She had a happy pregnancy. It still grates
abnormal

on me a lot thato

it really

does grate. And there's a child that lives up the road.

About eight years old now, with spina bifida. I didn't scan

it. But I see it every

day. It was in our deparfinent. You thinh oh god, did that have to happen? But

it. I guess in my field, these things are out there to haunt
you at all times. So you've got to do well.
Margaret Int I
then, that's life, isn't

This at times, means taking the responsibility for the actions and mistakes of others:

I initially felt frustrated
realised that

I had

that the student had let me and herself down, but then

let me down and more importantly the student down.

the position of having ultimate control and responsibility and

the situation.

I

feel to a certain extent that

I

I

was in

failed to monitor

I can't assume students

can safely

work around there even though I may have seen competence. I felt awkward and
apologised to the student for not supervising her correctly. She acknowledged

that she had stuffed up and that she felt like she had done a good job with the

initial film, that is, before seeing it and didn't think that I really needed to

be

there. I now feel, that these students should not be sent around to the monitoring
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room by themselves. It is not fair to unnecessarily irradiate someone twice when

it can be prevented.

Rachael CI

From the information initially reported to me

I

understood that

Mr Y had been

told he needed urgent surgery before the error was picked up. I knew very well
the fault lay with the radiographers and I actually felt physically

ill.

I knew that I

would be able to source the radiographer involved and emphasise the seriousness

of their error. As the Charge

Radiographer for the area

I

also have

a

responsibility to have foolproof procedures in place so that this sort of scenario
does not

occur. We did have a series of procedural checks in place, which should

have been made from the time

of film labelling to

when the label is checked

against the papenvork at the reporting stage. This particular incident highlighted

a weak spot in the checking procedures and it was this which caused me most
Jean

concem.

CI

The level of responsibility is the greatest for those who are doing their own reporting:

What do you think some of the qualities of expertise are?

Taking responsibility, and realising, because you know your patients, you want it
to be right for them. So it's the acceptance of responsibility.
Reporting puts a lot more responsibility and accountability onto you than in most

of the other specialist modalities doesn't it?
Oh absolutely. I certainly don't work without insurance

-

it's too big a risk.
Helen Int

It's scary in a way because you're taking

I

a big responsibility. There have been

other people who have been hauled over the coals, although not radiographers,
because although we do the reporting, in the end doctors take the responsibility

if

anything happens to the patient.
Who signs the reports?

I sign my own.

Jern Int

I
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However, even those who are not engaged in reporting, still take on the responsibility for
the running of the procedure, the conect sequence and quality of images so that they are

able to be used for accurate diagnosis, the well-being of the patient and in the
circumstances of all the experts involved in this study, the responsibitity for a particular

work area or unit:
In some ways, as you become more of an expert, you take on more responsibility
for where you're at and where your department is at.

Beingwilling to go the extra mile?
Kate Int 2

Well you've got to.

Other participants also

identif

an aspect of expertise as being willing to 'go the extra

mile'. This attitude expresses a personal, intrinsic

motivation towards practice, rather

than doing it for extrinsic reasons such as salary. This is another aspect of the Model II
theory of action (Argyris

& Sch0n,

1974) as discussed in the previous section:

...some people just go and do their job and go home, but you'd never see them at

a meeting, you'd never see them prepare any papers, or prepare teaching
material, or front up out of hours or at different meetings that we run in the
hospital. I can look at our staff members and identi$ which ones will go the
extra
So

mile. There are some that you would never, ever expect to.

going the extra mile has something to do with expertise?

Oh yes. I think that focusing does too

-

to be focused on what you're doing.

Margaret Int

I

The participants are also willing to accept challenge, which they refer to as being willing
to move outside their'comfort zone':

And then there's the big challenging examinations, and for my own professional
development

I occasionally take on cases by myself without any students tagging

along, just to see how

I

can do it" and to check that my standards, not so much

my clinical standards, but my efficiency and organisation, whether they have
been compromised - they can go by the by when you slow down for students.'.

I
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mean often taking on challenges means moving out of your comfort zone, and

that in itself is important for expert practice... It keeps you going, it's
stimulating, it stretches you, which ultimately must make you a better
professional. Some are tenifoing though. Sometimes you've got to push
Rachael

yourself into them, make yourself go through them.

Int

I

Another participant noted though, that while she enjoys a challenge retrospectively, it is
often very shessful at the time, as was also implied by Rachael in the excerpt above:

How comfortable are youwith handling new or challenging situations?

It depends on what the challenge is. Generally I try to prepare for new challenges
as much as possible because

what to do. In retrospect

I

I find the most stressful thing is having no idea of

often enjoy the challenge and

I

feel really pleased

when things work out well, but stepping out of the comfort zone is often

Jane Int 2

for me.

Stress, due to their high level

difficult

of responsibility and the critical nature of their work, was

indicated in all of the participants' critical incidents. They seem to be willing to accept
as part

it

of theirjob because of the 'adrenalin rush' and the challenge:

I felt excited in this case as I find them challenging myself. Along with feelings
of excitement were the adrenalin rush of working in this situation and the
feelings that things were going well. My skills were being put to the test and I
felt good that my decisions and instructions were accurate and producing good
results.

Rachael

CI

The participants also indicate that challenge adds to their job satisfaction, that

if

their

practice becomes too routine, that can lead to boredom. However, they note that this is
not so for more junior staff. Before they are confident with the basics, anything different
is extremely sfressful:
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How comfortable are you handling dfficult or challenging situations?

I

love them.

It

gets you away from the tedium, to do something that's

challenge. That's one of the big things about radiography

-

a

trying to get what

you need out ofnot straight-fonvard patients. I enjoy that.

Has that changed since you've become more expert? How did you feel about

dfficult situations before you were as experienced?
More apprehensive. Now Inm keen to get stuck into those sort of things. When

you're new you're struggling to know the basics, let alone something that's out
of the ordinary. Once you're got the ordinary stuff sorted then you can enjoy the
Kate Int 2

other.

So you

feel comfortable handling non-routine situations where you have to

improvise?

Yes. Oh yes. I quite enjoy it

- that's all part ofthe challenge isn't it. If things

get too routine, then you just get bored. It's nice to be able to do different things.

Do you think that's changed since you've become a lot more expert at what you
do?

I think when you're a junior, if you're not happy with routine things, then nonroutine things really phase you and you're not going to be at all happy doing
them. But once you've got past the situation of doing routine things without
worrying, then... well it's progressive, because something slightly non-routine

will

become relatively routine and you just gradually build up...

Alex Int 2

In general, they all indicate that they are completely autonomous in the aspects of
professional practice they hold responsibility

for.

That is, their professional standards,

decisions, the way they deal with patients and other staff, and the quality and outcome

of

the procedures, apart from the reporting of images for those without an extended role.

Valuing Expertise
The participants referred to the way in which their personal values affect expertise:

I think it comes

back to that work ethic

I

was telling you about.

A lot of your

own values and morals from your general life influence the way you work, and
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your attitudes towards work and your attitudes towards professionalism.

If

you're one that gets high standards, or expects high standards, then you'll push
that through.
separate

I

see the value

of professionalism and high standards. You can't

your work life and you professional life completely, and I'm sure that

does influence how you work.

So what about your general life experience? What role does that take in
dev e lop ing

your expert is e ?

I think it underpins it -

because you are who you are, whether you are outside

work or inside work, and it comes back to your morals, Yos work ethic, or your
ethic in life, and how you apply that. Some people don't have any, and some
people have unattainable expectations

I

suppose, and how you manage or

implement choices is important, and your attitude. Gets back to whether you are
into power, or into being professional.

And those will have an efect on patients as well? And your relationship with
other

stafr

Yes, things like fiiendship and honesty and trustworthiness, those sorts of things,

in my role, so many people are affected by that

- students, patients, colleagues in

clinical, colleagues at tech, professional colleagues in organisations. You bring
your own characteristics to all those different settings.

These values are also reflected in an inherent desire to 'do

following excerpt by

a

Rachael

Int I

well', as expressed in the

participant who also identified that having'mucked about a bit' at

school, she felt on entering the field of medical imaging, that she had a point to prove by

sniving for expertise:

You know some people have got very high standards, high regard for their work.

It's an attitude. I think that's probably something that's ingrained in
from a very early age

I

someone

- any work that I do, I think I would strive to do well in it.

think that's probably what sets an expert apart... Experiences I've had

throughout my life have played a part -

I think it probably goes as deep as the

way in which I think about things, again, that wanting to do well, or that wanting

to have an understanding of things, not just to do. Striving to always do the best
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that

I can. I think that's probably been ingrained through family, in the way that
Lisa

I was actually brought up.

Jean identifies that

it was her change in attitude while

Int

she was out of the field that

resulted in her retuming with the desire to do well and make it more that Just

I think attitude has a lot to do with it.
came to do my job and

When

I first

ajob':

came to work up here, I just

I went home. I think I did OK, but then when I made a

conscious decision to come back into radiography and make
then I put in a lot more

I

effor!

and

of your job if you put more into it

it my professionn

I think my attitude changed. You get more out

as

Jean

well.

Int

I

Another participant identifies the importance of expertise for her as relating to not liking
to make mistakes:

Is developing apertise important to you personally?

It is, because I don't like making mistakes.
Do you have high standards in what you do?

I do. Though, like all of

us, there are those days when they're a wee bit lower.

But I like to do it well. I don't want to make mistakes.

Helen

Int

I

The personal qualities discussed in the previous section of this chapter also reflect
attitudes and valuesn to themselves, others, to learning and to change. Further values in
respect to the interpersonal relationships the participants are involved in with patients and

other staff also feature, and

will be addressed in Chapter Nine. Given the importance

they place on this aspecL it is therefore interesting that so little of the literature studied on

expertise identifies the area of personal values. In writing about competency however,
Gonczi (1993) stresses the importance of considering attitudes in any integrated approach

to the competency of professionals. He maintains that competency is a combination of
attributes underlying successful professional performance, and therefore, rather than
being directly observable, competency is inferred from successful performance. If this is

taken further up the professional continuum,

it could be postulated from his studies of
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competence, that an integration of knowledge, abilities, skills and attitudes also underlie
expertise.

Judgement and Decision-Making

The participants in the study emphasised the role of decision-making within their
practice, as

will be illustrated within this section, drawing predominantly

on the work

emerging from the field of NDM, but also including contributions from other cognitive
and experiential perspectives.

The kind of decisions being made by this group of experts

fit the contextual factors

identified by Zsambok (1997). They involve:

o
.
r
r
o
.
o

ill-structuredproblems;
uncertain, dynamic environments;

shifting, ill-defined or competing goals;
action/feedbackloops;
time stress;

multiple players;
organisational goals and norms.

Much of their work is either crisis work, where they need to make rapid decisions
because a life, or physical wellbeing is at stake, or work where decisions need to be made

which carry a very high level of responsibility, particularly in the case of those
participants who do their own image reporting. While

it

can be argued that problem

solving is a cognitive ability, albeit situated in a context making decisions and acting on
them in uncertain, unstable situations also involves a higb degree of personal maturity,
confidence and decisiveness, the qualities discussed earlier in this chapter. These
personal qualities of experts af,e not identified in the literature on decision-making.

N aturalis t ic De c is ion-Making

From within the field of NDM, several of the contributing authors' key findings were
supported by the findings in this study. Firstly, that the focus of the experts is 'front

237

loaded'. As discussed in Chapter Seven, the participants emphasised the importance of
anticipation, preparation and planning before embarking on a decision and consequent
course of action. They were concerned about assessing the situation and making sure
they had the necessary information and equipment in advance:

So do you anticipate what could go wrong as well?

Yes. Absolutely. I find that with a lot of things I try to anticipate the problems,

if I went down that path, what I'd do about it, what could go wrong, and
many of the things I decide on, I like to go away and think about it rather than

how

making an instant decision
could do

- go away and think about all the different ways you

it. Yet obviously sometimes you don't have the time to do that and you
Scott Int 2

have to make a split second decision.

NDM theorists (for example, Mosier, 1997; Endsley, 1997; Canon-Bowers & Bell, 1997)
maintain that experts focus on sifuation assessment as the most critical aspect of decision-

making. Mosier (1997) states that when experts are observed in their real-world settings,
they act and react on the basis of their prior experience. They generate, monitor and

modiff plans to meet the needs of the situation (Klein, cited ibid.), and tend to:
...deliberate more during the diagnosis phase of decision-making than during
response selection, and also tend to expend more effort on situation assessment
than novices

do. Knowledgeable,

experienced decision-makers are typically able

to recognise and interpret situation types, and it is out of this process that the
generation of a workable response option evolves. In most cases, once the
situation is understood, the appropriate course of action is obvious (Kaempf &
KleirU cited ibid., p.321).

The following excerpt illusftates the reflection that occurs during the sinration assessment
phase:

...(finding out)

if you

need other

information...

I

think that a bit of quiet,

a

moment to think about it to work things out rather than just go in, rip, shit and
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bust. I get my head down to actually have a quick moment of reflection, and

a

decision, and then actually sort of stick with that, stick with that decision and
then

Lisa Int 2

just get on and do it.

As maintained by Zsambok (1997),this is a different, more contextually related approach

to making decisions than the 'back end' focus advanced by traditional paradigms of
decision-making. Traditional decision research maintains that decision-makers generate
multiple options, and evaluate these against rational standards before making a decision.
The participants had difficulty answering the question "If you are in a situation where
there are multiple courses of action you could take, how do you decide what to do?

"

I

surmise that the front-loaded nature of their assessment means that they are rarely
confronted with multiple courses of action. They have already progressed the situation
before this point is reached, by drawing on experience

- what has and hasn't worked

before, prioritising and balancing the demands of other people involved in the situation.

Their responses suggested a much more 'fluid' process than that suggested by 'rational
standards'. As stated by Crosby (2000), the process of decision-making which emerged

from studies conducted with experts working in dynamic, potentially life-threatening
situations such as fire fighters and pilots (Klein and Orasanu

&

Fischer, cited ibid.),

involves not so much an assessment of 'best' courses of action, but rather a recognition of
situational familiarity and understanding, as illustrated by the participants:

So what about qualities like how youmake decisions? Is that

dffirent?

It has to be. How? It's quite hard to answer that... how do you think

- you just

think on your feet... and it's just having the knowledge... the technical knowledge

is important, and building up problem solving knowledge, and in conventional
imaging how to adapt technique, for example, or how to communicate more
effectively with the management team, you know the team of doctors and nurses
around a patient and how to be more confident and more questioning of their
decisions or their referrals. How
and time.

I do that?... Comes back

again to experience,
Rachael

Int

I
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I think that it's a combination of instinct
situations that

I

and experience; drawing on similar

have previously encountered and adapting those previous

situations to whatever is currently happening. Also having the confidence in my
Jane Int 2

own ability to make decisions based on an instinct.

One participant, experiencing difficulty over the question asked, could only conceive of

the situation of multiple coluses of action arising

if all courses of action were somehow

equal. ln this case, she would:

... take the course of least offence, that is, offence

as in

to a patient or a staff

if it was a personal situation you needed to deal with, then I would
probably tend to do that so long as they were all 'correct' courses of action, if
you see what I mean. If there was a choice of things that you could do that
member,

wouldn't be wrong, then I would go with the easiest one.

Alex Int 2

Although participants identified that they have protocols to follow to ensure patient
safety, they emphasised that these are extended or adapted depending on the individual
situation that presents itself. They didn't identiff their process of decision-making, or the

way they carry out procedures, as following a set of steps or procedures. They stressed
that they oleave the rules behind' -

it is the less experienced staff that follow a orecipe'

approach to what they do, as discussed in Chapter Seven.

The participants' emphasis was on flexible, experience-based, situated assessment,
leading to the most appropriate decision that could be made at that time. They also spoke

of the risk involved, and being willing to accept the outcomes of their decisions:
lsow what those ffiets could be?
Based on experience, but also on the knowledge that at times I may have to take

So how do you

the risk when I make a decision, and I may make the wrong decision but

I have to

If I know the
then I'm limiting the risk and can bail out if I need to. Jean Int I

make that decision and maybe accept the consequences.
consequences
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Klein (1997) proposes the recognition-primed decision (RPD) model to explain how
experts make decisions in ill-structtued, complex situations. He maintains that they are
able to identiff and carry out a course of action without having to generate analyses

of

options for the purposes of comparison. As found with the participants in this study, he
discovered that fireground commanders rarely compared the merits of alternative actions.
Rather, they were able to use their experience to identify a workable course of action as
the first one they considered.

If they did

need to evaluate a course of action, they carried

out a mental simulation to see if it would work.

The RPD model consists of three functions, the first, labelled 'Simple Match' outlining
the process that occurs when the decision-maker identifies a situation where a typical
course of action can be recognised; the second, 'Diagnose the Situation' involves pattern

matching and the attempt to obtain an explanation for the events in a more complex
situation; the third is titled 'Evaluate Course of Action', which again is when a more

complex case is involved, whereby the course of action is deliberately assessed by
conducting a mental simulation to see if the course of action would be likely to run into

difficulties and whether these could be remedied. The way in which the participants 'try
out scenarios' in this manner was outlined in Chapter Six on page 156, illustrating how
they 'visualise' outcomes of possible courses of action.

The three key assertions of the RPD model are, fnstly, that people can use experience to

generate a plausible option as the

first one they consider. This has already

been

illustrated by the participants. Secondly, that time pressure does not need to cripple the
performance of decision-makers who have considerable expertise, because they make use

of pattem-matching:

How does the necessityfor speed afect your decision-making?

I feel I

operate better

if I'm

under a bit of pressure and am forced into making a

decision. I feel I function a lot befter, not for a long perio{ but if, for example
you go around to theatre and there's a lot happening, you're trying to shift staff
around, get things done...

I work

much better under those sorts of conditions

having to make decisions quickly, making the right decisions.

-

Scott Int 2
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A lot of situations you've described in your critical incidents have been crisis
situations, and you've had to work with a lot of speed- How does the pace, the
speed, a crisis kind of situation afect your decision-making and your practice?

You have to make decisions quicker! Um... Speed is an issue, and the bigger the
crisis, the faster you need to make the decision, or the change in practice, and for
me personally,

I

guess

it's something I quite thrive on.

Do you think someone less expert would?

No. They run a mile! I've

seen people make wrong decisions and panic,

it's just

too fast, and they have to ask someone else. I mean some people just haven't got
the experience or the knowledge to make some of these decisions

if they're really

quick- They need more senior people. But what's important is that people that
don't have the skills are exposed to these situations so they build up their skills,
but again you've got to accept that challenge.

Rschael Int2

Thirdly, that experienced decision makers can adopt a course of action without
comparing and contrasting possible courses of action, which is evidenced by implication
through the participants' diffrculty in responding to the question posed.

Sefarty et al.'s (1997) studies on decision-making in complex domains has focused on

military command and control, where decision tasks reflect high levels of complexity,
uncertainty and where there is no single, correct answer. Often there is limited

information, short time frames for response and multidimensional factors. The
underlying premise of the theoretical framework they have developed is the concept of
mental models, already discussed in Chapters Four, Six and Seven. They propose that
the expert's pattem-indexed memory supports the construction of a better initial mental
model of the situation. The expert can retrieve a problem representation sbi'ucture from
memory that is similar to the problem at hand in a way that facilitates a solution. It also
allows the expert to detect what essential information is missing. Again, the excerpt from
Scott (Int 2) on pages 156 and 157 illustrates this clearly.

The stages of decision-making proposed by Sefarty et al. (ibid.) are recognition,
exploration and matching. They propose that expert mental models are much 'richer'
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than novices, which means they can do a better job

of visualising

outcomes and

problems. They can focus immediately on the most critical aspects of the situation, ask
the right questions and gather the most relevant information. This means they can
develop a course of action which is both flexible and robust.

ln contrast, authors such as Johnson (1988), Ayton (1992) and Camerer and Johnson
(1997) argue that behavioural studies indicate that experts are no better at making
predictions and hence decision-making than their less expert colleagues. The reasoning
behind this was discussed in Chapter Four. While it is outside the scope of this research

to actually test the effectiveness of their decision-making, any such testing would

be

invalid unless conducted in the naturalistic environment. Expertise is situated, that is,
located in a specific context and consists of many aspects integrated together to enable a

decision to be made. In an artificial or manipulated environment, experts may not
perform in this integrated fashion. None of the articles cited state clearly the research
process used in the studies they refer to, other than detail of ranked questioning to test

prediction ability, as opposed to decision-making (Johnson, 1988).

I

can only

hypothesise that the participants in this study would not be deemed experts by the
profession

if their decision-making skills were not better

than their colleagues, as this

would severely limit their level of practice and their effectiveness.

Other Cognitive P erspe ctive s

Also from within the cognitive field, contributions have been made by authors such as
Hammond et al. (1997), Schmidt et al. (cited in Eraut, 1994) and Hammond (cited ibid.).
Schmidt et al.'s illness scripts, as outlined on Table Eight, Chapter Four, can be seen to
be generally applicable to the case memories of the experts in this study, however the
questions asked were not focused specifically enough to support their model.
needs to be remembered that not all

It

also

of the participants are responsible for their own

reporting, and would therefore not need to be explicitly diagnosing in their day to day
practice.
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Hammond (ibid.) and Hammond et al. (1997), explicate the analytical and intuitive
aspects of judgements and decision-making (as discussed in Chapter

Four). Experts

frequently need to choose between these modes, and Hammond et al. dtaw attention to
the dissension that arises when comparing the

two.

For example, experiential theorists

maintain that good intuition is the mark of the true expert, while others despise intuition
as: 'o...mere guesswork hiding behind analytical lazinesso' (ibid.,

good analytical ability is often praised, while others dismiss

p.la5).

Conversely,

it as nothing more

than

'going by the book'. The participants supported the position arrived at by these authors.
That is, that both analysis and intuition have important parts to play, that there need not
be a dichotomy between the two, and that reasoning is more effective when the mode

of

thinking adopted corresponds to the critical features of the task (Hammond, cited in Eraut
1994).

While the participants acknowledged the importance of both forms of cognition, they
varied in their emphases. Those carrying a high level of diagnostic responsibility and
consequent legal implications, argue the importance
accepting intuition, they are clear that

of facts and analysis. While

it should not be relied on on its own (see Chapter

Seven). Others, working in areas that do not involve reporting, indicated that they rely
more on intuition" or instinctive practice, as shown in the excerpts below, although they

still emphasise the complementary importance of evaluation (see Chapter Seven):

It's

sometimes hard

to articulate or try and explain what you do and how you

make decisions, because some things are so subconscious, or instantaneous.
Rachael

Int 2

How do you 'lmow'what to do in a dfficult, changing or demanding situation,
particularly where all the facts' are not available?

I

think that it's a combination of instinct and experience; drawing on similar

situations that

I

have previously encountered and adapting those previous

situations to whatever is cunently happening. Also having the confidence in my

own abiliw to make decisions based on an instinct.

Jane

Int

2
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These differences tend to support Hammond's cognitive continuum approach, which
maintains that intuitive and analytical thinking form the poles of a continuum, with most

thinking being neither purely intuitive nor purely analytical. Mosier (1997) also draws
attention to the way human experts (as opposed to expert systems) often make decisions

intuitively and focus on situation assessment, both of which mean that expert

systems

cannot adequately mimic the decision-making of human experts.

Exper iential P erspective s

Experiential theorists such as Benner et al. (1996), Rolfe (1998a,b and c) and Fulbrook
(199S) also make a contribution to the decision-making of experts in looking specifically

at clinical judgements. Benner et al. (1998), consistent with Benner's earlier work,
emphasise the intuitive, non-rational, 'practical reasoning' used by expert nurses in

making clinical judgements. They maintain that conscious decision-making is the
hallmark of less expert practitioners:

We use the term "clinicaljudgement" to refer to the ways in which nurses come

to

understand the problems, issues or concerns

of clients/patients, to attend to

salient information, and to respond in concerned and involved ways; included in

our understanding of the term is both the deliberate, conscious decision-making
characteristic of competent performance and the holistic discrimination and
intuitive response of proficient and expert performance (Dreyfus & Dreyfus with
Athanasiou, cited in Benner et al., ibid.,p.2).

The participant information in this study does not support this premise. Other nurse
theorists such as Rolfe (1998a b and c) and Fulbrook (1998) also disagree with Benner et

al. ln a study of advanced

...

nursing practice carried out by Fulbrook, the author states that:

one area where the informants would seem to disagree with Benner is

regarding the use of analytical principles. Although intuition and heurism were
considered part of advanced practice, informants did not reject analytical ability.

ln fact, on the contrary, it

was frequently mentioned as an important factor that

was necessary for advanced practice (ibid.,p.97).
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Rolfe (1998a) adds that: "Benner has fallen into the logical tap of the excluded middle:
that expertise is either based on scientific logic or else

it is based on no logic at all"

(p.29). His own theory of clinical judgement is that advanced practitioners engage in
reflexive practice, which involves reflection-in-action, on-the-spot experimentation, and
the generation of knowledge and theory in the practice situation during practice

itself. He

maintains that the advanced practitioner is fully aware of the process of making
decisions, and, being a conscious process, is therefore able to modifr care in direct and

immediate response to its effects, therefore transcending Benner's stage of 'expert'.
Reflexive practice is therefore in a continuous state of development (Rolfe, 1998b).

Change and development are important aspects of medical imaging, glven the continuous
changes in technology and role that practitioners experience. For example:

As radiologists are becoming busier and more in demand, radiographers at our
practice are taking over more

of the decision-making role when scanning.

Choosing how to set up different scans, what coil to use, sequences and scan
parameters are all decisions that the radiographers are increasingly making. This

provides a challenging environment and the confidence to make those decisions
increases

with increasing level of expertise. Conversely, the level of expertise

increases because of that decision-making role.

Jane Int 2

Rolfe's understanding of advanced practice is therefore more in accord with the expert
participants

in this study, in terms of both the developmental

aspect, and their

understanding of the complementary role of intuition and analysis in decision-making
and practice more generally (see discussion in Chapter Seven).

A further contribution to the area of decision-making is made by Hager and Beckett
(Hager 2000a; Hager 2000b; Beckett & Hager, 2000) in their studies of workplace
practical judgement. Hager (2000a) outlines several important features of practical
judgements, which have been illusnated by the participants:

.

They take into account the specific combination of features that characterise the
workplace situation. The particular combination of features is often either rare or
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unique in their experience, as was highlighted by the participants in this study in
speaking of the non-routine nature of their work (see Chapter Seven, for exartple,

pp.l90-192). These non-routine practical judgements are highly context-specific.
They take account of changeability over

time. Workplace situations may change

rapidly and practitioners need to be flexible in their judgements, and prepared to
change them

if

necessary (see for example,

p.I73, p.178, p.319).

They integrate personal characteristics that shape human responses. That is, they
integrate cognitive, practical, ethical, moral, anitudinal, emotional and volitional
attributes. Therefore Hager maintains that the 'embodiment' of the judger should not

be overlooked, as

it is in most studies of decision-making.

This supports the

inclusion of decision-making with the theme of internal integrative processes

as

opposed to being a cognitive process.

They include problem identification

- decision-making

often starts with judgements

about what the problem is (see for example, p.195).

They are learned and refined from experience in real practice, as affrrmed by the
participants (see Chapter Ten, p.298).
They are directed towards changing the world

-

workplace practical judgements have

direct existential import they act in the world and suffer the consequences of the

action. This was highlighted by participants in respect to risks and consequences,
identified by Jean (Int

as

l) on page 240.

They usually contain a nest of intermediate judgements prior to a culminating

judgement. Participants spoke of working through a problematic scenario one
decision at a time. For example:
you to yow end point

-

"I think you're doing a lot of things that will

get

you do a particular thing at a particular time as it arises and

that gradually works you tbrough to your end point" (Alex, Int 2).

They are defeasible. They are not usually final, because they relate to effectiveness in
a particular context and may require changing

if circumstances

change (see Chapter

Seven, for exampl e, p.173).

They draw in part on technical knowledge. Considerable use of technical knowledge

may be needed depending on the situation. This is certainly an emphasis in the
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judgements

of medical imaging experts, as has been demonstrated throughout

Chapters Six to Ten.

.

Finally, they pose a challenge to the traditional ideas on the logic ofjudgement. As
discussed fruther in Chapter Ten, Hager's understandings (as supported by NDM

theorists) are not based on a classical rule-governed concept of rationality. For
example, the naditional approaches tend to separate knowledge from personal factors
such as knowledge and will.

The one feature proposed by Hager that was not directly illushated by the participants

was that their decisions are influenced by social forces that shape perceptions and
responses

-

there are certain nonns and values that are key factors in workplace

judgements. While it may be assumed that this feature is true, the data does not provide
illustration of this point directly.

Overall, Beckett and Hager (2000) hypothesise that:

... making better

judgements represents a paradigmatic aim

of

work-based

learning, and that therefore growth in such leaming is represented by a growing

capacity to make appropriate judgements in the changing, and often unique,
circumstances that often occur in the many current workplaces (p.60).

The (self-expressed) capacity of the participants in this study to make critical workplace
judgements for which they are accountable affirms them to be at the expert end of this

learning continuum. The many variables that affect their practice and their judgements
appear to be wittrin their ability to deal

with. This is consistent with Beckett and Hager's

note that making sound judgements requires not only knowledge, skills and anitudes, but

also the capacity to deploy and combine selections from these in judgements that are
sensitive to the needs and characteristics of the particular situation.
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Summary

This chapter has examined the personal attitudes and qualities that are brought to bear on
expert practice, allowing the participants to integrate their knowledge, thinking, skills,
personal and professional responsibilities into a meaningful expression of expert practice.

The contents of this chapter receive only scant attention in the literature on expertise,

although several aspects were highlighted as being

of major importance by the

participants, namely: confidence, an open attitude to learning and change, a strong
personal work ethic and commitnent to high standards.

While decision-making has been addressed in the literature, the participants' data
supported a naturalistic or workplace decision-making process rather than a traditional
oneo and supported

the complementary role of analysis and intuition as opposed to the

intuitive, non-rational emphasis proposed by experiential authors such as Benner (1984).
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CHAPTERNINE

I nterp ers o nal Rel atio ns hip s
A touch is enough to let us htow we're not alone in the universe... (Adrienne
Rich. The Dream of a Common Language).

The area of interpersonal relationships represented within this chapter generated the most
data from participants in the study. In the literatureo scant attention has been paid to this

aspect

of expertise also, other than by nursing theorists such as Benner (198a)

and

Benner et al. (1996). This highlights another area of omission in the knowledge base on
expertise, since all professionals, as part of their service role, must relate with clients and

with colleagues.

While medical imaging does not have the same long-term involvement with patients that
professions such as nursing do, their role nevertheless involves dealing with people who

are often extremely

ill,

anxious and vulnerable. In addition, as radiology is only one

aspect of patient management, MRTs work closely with other health professionals in

providing a diagnostic service for patients. The participants therefore maintain that:
"...communication is probably the biggest thing when you're in

problems arise through lack of communication" (Scott, Int
aspects of the

a

job like this

l).

- usually

While the technical

job are demanding both in tenns of knowledge base and practice skills,

interpersonal relationships were seen to be imperative for the smooth running

of

procedures and for the high standards of practice these experts set for themselves. As
stated by Lisa

(Int l), she

sees an expert as being someone whose:

"... level of knowledge

is outstanding, level of practice is outstanding, and ability to interact with other staffand

patients is outstanding." This understanding is supported by a study conducted by
Tennant and Melville (1999), who found that the importance of communication skills
was stressed by participants. The persistent themes were: getting on with people, being
able to explain things clearly, and being able to see things from the perspective of others.

The significant role of communication in expertise is also supported by Fulbrook (1998)
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who shesses that communication skills are at the forefront of nursing practitioners' role
atkibutes.

This chapter therefore considers relationships with patients and their families, with
medical imaging colleagues and with other health professionals. It also examines their

role in managing people, in terms of leadership and other management attributes, and
dealing with conflict.

Interactions with Others
Benner et al. (1996) and Carper (cited in Fulbrook, 1998) write of the importance of
moral action, which is associated with the skills of seeing, doing and being with others in
respectful ways. As this study has been demonstrating, being an expert practitioner in
any field does not depend only on the skills of 'doing'. Learning to work with others and
orchestrate one's actions in relation to others is central to what Benner et

al. term the

'moral agency' of expert practice.

It is essential to consider relational ethics in any of the 'helping' professions

-

it could be

argued, in all professions, given that the nature of a profession means service to the

public. Professionals therefore occupy
discussed in Chapter

a position

of power in respect to their clients,

Six. Respectful relationships

as

and skilful engagement are required

with patients, their families and with co-workers. This section illustrates

these

relationships and their effects on practice.

Relationships with Patients and their Families

Literature emerging from experiential nursing studies of expertise is particularly valuable
in this area. The 'helping role' in nursing is considered by Benner (1984) to be one of the

primary domains of nursing practice. It could be argued that it is their raison d'Atre.
Sutton and Smith (1995) maintain that it cannot be emphasised enough that it is 'caring'
that unites all nurses regardless of the field in which they practise. While this is an aspect

of medical imaging practice, it takes a secondary role to that of diagnosis. Therefore,
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while the characteristics of expertise discussed in this domain in respect to nurses also
pertain to medical imaging experts, the time MRTs spend with patients is limited,
therefore they do not have the oppornrniry to build up long term relationships with them.

Moreover, sometimes they need to prioritise the achievement of a high quality diagnostic
procedure over the patient's comfort or feelings. This can cause tension, both between
the patient and MRT, and the MRT and nursing stafl if they are present.

Benner (1984) states that nursing is relational, with patients looking to nurses for a
helping relationship which creates a climate for, and establishes a commitment to healing.
The steps she outlines in the relational process are:

for the patient;

a

mobilizing hope for the nurse as well

a

finding an acceptable interpretation or understanding of the illness, paiq fear,

as

anxiety, or other stressful emotion;
assisting the patient to use social, emotional or spiritual support (p.49).

The helping relationship of MRTs with respect to patients has a different focus, with

finding an acceptable interpretation of the illness or pain taking priority, along with
ensuring that the patient's experience during the procedure is as comfortable, anxiety
free and safe as possible. In addition, it involves in many cases, the role of educating the
patient in regard to the risks and benefits of the procedure:

So how do you see your role in respect to your patients?

Working with well women is a totally different approach, because we've got to
think about public healttq we've got to think about the fact that we're not just out
there doing a mammogram, we're out there to give women information, not to

force information on them, but give them information about what procedure
they're going to undergo, and what's going to happen to them after that.

I

like

working with well people, but I also like the way the screening programmes are
set up with good equipment, you're well trained and you know about quality

control, and therefore you can't blame your tools, and so it comes down to you
getting a good mammogram with a woman and the way you establish that is to

252

make sure you explain to her, so you get her relaxed, make sure you give her as

much information and then you can try to do the best views you can... and that's

what

I enjoy the most. It's also

a matter of 'reading' your client, the woman.

We are required to give them certain information. Obviously we explain about
the mammogram and we find out

if

she has had a previous mammogram, has she

had a clinical problem, or is she being really brave because she has had

a

dreadful experience the first time, and sometimes you can 'baby' them along. Or

you can be up-front and say "What a bloody awful experience, but I'm sure we
can...", yet there are some ladies I wouldn't dare swear in front

of 'reading'

ol

so it's a matter

i! so you if you look in their eyes and they go glazed the moment

you start to talk, you know just to give them the information, whether they're
going to take it in or not, no matter what you're going to say, you just need to get
the examination over and done

with.

So that's self-awareness as well

- it sounds

trite, but if a woman comes in absolutely terrified, and then walks out after
has had her mammogram comfortable, laughing, feeling

she

like it's a positive thing
Elaine Int

for her, she doesn't have to be worried about her next visit.

I

It was noticeable that compared to the other participants, who were not marnmographers,

Elaine's emphasis was firmly on the relationship she builds with her patients.
Mammography is a narrower field than the other specialty areas within medical imaging,

focusing on only one part of the body. However it is a very 'intimate' examination
which creates anxiety for many women, who may have heard of the pain that the applied
compression may cause, or may generate feelings of embarrassment at having their
breasts exposed and touched. Breasts carry an erotic, sexual and feminine symbolism,

along with the nurturing function of mothering (Love, 1995; Andolina" Lille

& Willison,

1992). They may contribute greatly to a woman's body image. Mammography then,
may represent a threat to a woman, who may wonder what

will be found

and whether

the findings will precipitate a change to her body, or to her life:

But she was sort of quite embarrassed about it, yet from a breast size and
mobility, when she was relaxed, she had perfect breasts. I said "You've got the

most perfect breasts, this is going

to be really

easy, you shouldn't be

embarrassed." And she said *Olr, but my husband...", so

I

said she should look
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in the mirror, they look really good. Now sometimes we've got to do that,
because when women haven't had a mammogftrm before, there are a lot of
issues, and a

lot of it is self-esteem and body image. Or they're worried about

the discomfort or the pain, or the possibility of having breast cancer, or the shape

of their breasts, or they're too fat, too small. Or having to take their clothes and
having someone else look at them. And you can tell those ones. You just have

to treat everyone differently. There are some women who get into
conversation, standing there naked, and it's just not a problem. Others
get through the mammogram really quickly because

a

I've got to

if I don't do it quickly I'm
Elaine Int

not going to get their arms away from their chest.

I

While it would be necessary to interview a much larger number of mammography experts

in order to make any firm assumptions, from this study and anecdotal evidence, I would
postulate that mammography involves a greater emphasis on interpersonal relationships

with patients than it does breadth of knowledge

base or variety

in professional practice.

Informing patients is important in all specialist fields of medical imaging, given that they
may be anxious in regard to the discomfort of the procedure or the diagnostic outcome,
and possibly afraid of the intimidating equipment that is used. Fear of equipment is
particularly great in MRI, where patients slide on a table into a very ruurow tunnel, from

which they cannot see the staff operating

it. In addition, the equipment

makes

excessively loud noises during the scan:

Do you have a lot of contact with

yow patients?

Yes. Patient involvement is really important in MRI. A lot of patients are really
nervous. They don't have any idea of what's about to happen to them, and so it
goes right from the beginning explaining the procedure

through it, a lot of them
They hmte to deal with

to them, coaching them

- it's really quite scary.

claustophobia, and the noise...

Yes.

How do you deal with dfficult patients?
Patients often have

a reason for being difficult, such as the claustrophobic

patient. These patients need to be treated with kindness and understanding. They
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are often dealing with a scary and stressful situation and need to be supported. I

strongly believe in being the patient's advocate so I try to listen to their problem
and, if possible, give rerrons, answers or suggestions to sort it

Fear can also make patients disoriented and

out.

Jane Int 2

difficult. In order to achieve

a high quality

examination, it is therefore doubly important to gain their co-operation. Repeated films

or

scans

will

increase their radiation dose, involve them

in needing to endure

the

procedure over again, and will be wasteful and ineffrcient for all the personnel involved:

Often it comes back to experience, and that word 'communication' is huge with
patients because often the problem with diflicult patients is because they're not
informed enough.

If you actually take the time to talk them through something

(except for the drunks

co-operation from

- but it even works for drunks), usually you can gain more

them. At the same time you need to be aware of what you

need to achieve. That's a judgement call really and
as

well. You notice

I

put that down to experience

that students and new grads are so focused on x-raying that

patient care and communication can go out the window, because they're not
doing what you want them to do...

Rachael

Int

I

Well I don't do out of hours, so I don't have much in the way of abusive patients.

But part of the plan there is to not ruffle them in the first place. Sometimes
people treat them in such a way that they become

diffrcult. If they don't respect
IGte Int

their wants and dislikes, they can get out of hand.

I

Ultimately, extremely difficult patients from whom a diagnostic outcome is assessed to
be unlikely, create the need for a decision to either abandon the procedure until they are
able to co-operate, or in a life-threatening situation, to do it quickly using reshaints:

How do you deal with dfficuk patients?

By being pleasant, trying to see things from their point of view.
making it difficult and not co-operating, I have found by saying

you to have this examination

-

you can say now

If a patient

is

"I am not forcing

if you don't

want me to

continue", the patient then co-operates and I have been able to complete the scan.
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If you are struggling with

an unco-operative patient

it is not possible to do the

examination properly, so I do everything possible to gain their co-operation.

Helen Int 2

I probably just get in,

assess the situation and

just do the job as quickly as I can,

without much talking. I don't try to reason my way through it with them. Just
get on and do
good way

it basically. Find out if they actually want it

it

nol

ou! if they won't co'operate, you don't do it'

When a patient is extremely afraid, yet
outcomeo

done or

That's a

Scott Int 2

it is imperative to achieve a clear diagnostic

requires considerable expertise in interpersonal skills, and being able to

prioritise and make decisions, as is the case in the following situation:

...that's where my experience came in

I

guess, because

I

knew the extra

sequence was really important, having got the extra information, and so knew

that what I'd already done was almost worthless without it
been a complete scan at

- it wouldn't have

all. So that's why I made that decision -

chance she would have to come back for more anyway

there was a

if I didn't do it.

Rather

AIex Int

than going with her (the patient's) feelings (of claustrophobia).

2

As Alex indicated, the patient was suffering severe claustrophobia and wanted to
terminate the procedure. Yet she knew that the sequence they had already achieved was
not sufficient to enable a diagnosis and the patient would be returned to the unit at a later

date. In the meantime her condition would remain undiagnosed. Therefore she
prioritised the completion of the scan over the patient's fear and spent time with her
talking her through it and managing to calm her sufficiently to complete the scan.

The participants also speak of the compassion and empathy they have in dealing with

their patients. Elaine, in particular, emphasises the need for this in dealing with women
in screening mammography, where her emphasis is on building

a

relationship and rapport

with the women, however the following excerpts also indicate the importance of empathy
in other areas:
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...in MRI many problems are anxiety-based due to claustrophobia. Recognising
and being empathetic with those patients becomes easier the more you are
exposed to it because they often have similar mannerisms and reactions.

Jane Int 2

But with difficult people,

if it's a patient, then sitting alongside them, empathy,

trying to find what the problem is, and trying to find a compromise, a solution for
them... in my particular job, it's about dealing with people all day

- radiologists,

patients, house surgeons, ones that are cranky, patients that are really sick, all the

difficulties that patients provide, like you have cancer patients and that,
empathy is importang and just plain good manners

so

- some of it comes down to
IGte Int 2

that.

They indicate that the ability to empathise and feel compassion becomes easier with the

maturity and the life skills that come with age and experience. As stated by Kate (Int 2):
'0... that's where life experience comes into it

-

how to deal with

l0l

different patients."

It needs to be remembered that patients who are waiting for a diagnosis are in a very
vulnerable position and need to be handled with sensitivity and discretion:

If

there's anything abnormal,

I try to explain

as

I

go

-

you have to because it's

the let down. You can't go into all the technical matters. Usually they've had
the shock either in the morning or the day before and they've come in, in a
traumatised bubble, and they're sitting there with the hope that maybe

all right

-

it will

be

you have to be incredibly careful, because they are traumatised and it

will take them

a long time to get their confidence. Sometimes when they say "Is

the baby all right?", we just have to say "Baby seems very unwell, there is a
problem with the baby's spine, and probably baby won't be able to

walk."

Put

like that they understand. You can't say "During embryology there has been a
failure of the neural tube to..." - you just have to go to the very basic, basic level
and that prepares them for when the doctor comes

in and starts the run down.

But you've got to be so careful, because sometimes you think you've done a
wonderful job, and they get off the table and say

right" and you thinlq what have I been doing?

"['m so pleased

the baby's all

Margaret Int 2
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Benner et at. (1996), writing of the 'moral agency' of nurse experts, maintain that central

to expert practice is:

...

a concem for revealing and responding to patients as persons, respecting their

dignity, caring for them in ways that preserve their personhood, protecting them

in vulnerability, helping them to feel safe in a somewhat alien environment and
comforting their family, striving to preserve the integrity of close relationships
(p.1as).

A further aspect of moral agency can be evidenced in the following critical incident,
illustrating the care that needs to be taken in refraining from making moral judgements in

difficult situations:

I

called for the patient who was behind a curtain sobbing. Her partner was with

her. Both came willingly to the ultrasound room for her examination. As soon as

I had surveyed

her abdomen

asked her gently

if

I realised quickly that this may

she had a

be an assault case.

I

fall. The patient replied that she had had a few

knocks lately. On scan there was a live fetus appropriate size for 13 weeks
gestation, with very little amniotic fluid present. There was a large blood clot

6cm in size in the lower part of the uterus. Surrounding the placenta and within
the uterus there was fluid, most likely amniotic fluid or blood. She was acutely
tender over the lower abdomen. When she saw the fetus alive and moving she
became very emotional.

At this time security arrived to

problems. The receptionist asked me

if all was well

see

if there were still

I asked for her to get the
very remorseful and it was

and

obstetrician on duty. The partner suddenly became

obvious that the woman had been very recently raped and bashed.

I was

concerned about massive haemorrhage and possible passing of the live fetus, also
about the abusive partner being under drug influence and whether he would lash

out and the safety of the patient. I was thinking that: I must get all the pertinent
information

-

if this becomes

a coun case, to remember

all details; the fetus most

likely will die; the imminent danger of the patient haemonhaging out of control;

I must keep the partner in check in

case he lashed out at the

patient. Afterwards I

felt that perhaps it was just as well the pregnancy was unlikely to continue,

258

especially to be brought up
judgemental.

in that

relationship, although we must not be

When drugs, rape and assault are factors,

it certainly

sways your

Margaret CI

thoughts.

Expert nurses and the participants in this study appear to both evidence similar attitudes
towards care, along with an increased level of 'comfort' in establishing an appropriate
is
level of involvement with patients and their families. However, emotional involvement
held to be an important characteristic for nursing, yet may not at times be appropriate or

possible in a medical imaging sinration due to time constraints and technical pressures.
In respect to a nurse expert, Benner et al. (1996) state that: "standing outside of the
situation was not even a possibility for her" (p.7). Nurses are emotionally involved in a
part of the patient's life world, which makes it possible for a sensitive and meaningful
response to the patient and

family. However, this emotional attunement

comes from

'knowing' the patient, which time factors rarely allow for in medical imaging.
Labaree (2000) states that professional practitioners in general are expected to maintain

emotional distance between themselves and their client. They:

... focus on the particular problem for which the client is seeking

professional

help, they are judged on their performance in resolving this problem, they and the

client are seen as independent agents pursuing their own ends through the
retationship and this relationship is govemed by universalistic rules of procedure
Gl229).

He makes a case for teaching being an exception, with emotional involvement being an

important aspect of teaching expertise. Teachers need to develop a broad relationship

with students for the purpose of understanding their learning problems, and need to
establish an emotional link to motivate the student to participate actively in the learning

process. Success for a teacher depends on having the active co-operation of the student,
who must be willing to leam what the teacher is teaching. One of the characteristics

of

is the ability to establish

an

expertise

in teaching, therefore, as seen by

Labaree,

emotional link that is effective and sustainable.
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Medical imaging professionals are not generally in a position to form a shong emotional
relationship with a patient. They need to achieve a fine balance between careful dealing

with patients and coping with the extreme time pressure they find themselves under,
particularly in the current climate of under-staffing. For example, the following critical
incident illustates the effects of under-staffurg on patient care and the concerns that arose
for the MRT running the exarnination. The context for this critical incident report was in
regard to a patient suffering from an attack of claustrophobia during a MR scan:

The patient had been trying to get my attention by pressing the panic alarm.
However, the lead to the button had jammed in the table and inadvertently
become disconnected, probably when the patient was moved into position for the

scan. This was a particularly stressful situation that was compounded by the
major problem of understaffing. The incident highlighted the necessity of more
than one person to be working in this busy departnrent. In MRI

it is important to

prioritise duties while trying to maintain an efficient and safe service to the
patient. The reaction of this patient has demonstrated that no matter what area of
the body is being scanned, and no matter how far into the examination, no patient

should be left unattended even for a short

time. This can result in

extended

waiting times, but the safety and wellbeing of each patient is paramount. My
immediate concern was to reassure and calm the patient.

I was also concerned

that the patient would leave the department feeling that he had endured an

honific experience and that he would be disappointed at the service that he had
received. I was very aware that my reaction to the situation could potentially
confirm or dispel these feelings ofthe patient.

Jane CI

Time factors are where the caring role in medical imaging diverges sharply from that

of

nursing. Benner (1984) gives exemplars of expert nurses working with patients, a key
feature of which is

time. The time it takes to enable a patient to deal with the shanges

that are happening as a result of illness, to gain acceptance, are all handled over days or

weeks. MRT experts do not even have 'hours' with their patients to gain the relationship
and co-operation necessary. The participants note that the first thing that seems to
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disappear

with less expert staff under pressure is the relationship between the staff

member and the patient:

And being able to react to a situation correctly and efficiently, and also I think

you're far more able to put patients at ease. I've noticed a big difference as far
as... you know the staff are getting more confident about what they're doing
when they're scanning, when they start talking to the patient more, because when

they start learning, they're concentrating so hard on the technique ofgetting the
pictures, that they forget the personalities around the place, like the patient on the
scanner, so

I really notice.

When someone's very, very new, they don't talk to

the patient really at all, or not very nicely, not putting them at their ease. The
more and more confident they get, they change towards the

patient... Alex Int

1

While the participants may not have a long time period available to spend with their
patients, they all highlight the need to have respect for them:

I Iike people, and especially our vascular ones, I've been seeing them now for
years. I've got a lot of respect for them, and they've got a lot of respect for me.

If they find they're not getting good service they'll give

us a phone call "They're

mucking around with my appointment, what can you do?' and we'll just go and

fix that up. I think just mutual respect for each other.

Helen Int

I

As far as patient care goes, well it is a team effort, but certainly in plain
radiography, it's absolutely crucial
important and

I

-

interaction with people, patients, is very

guess people have good days and bad days, but at the end

ofthe

day that patient deserves care and respect and any information that they wish.

Lisa Int

I

Respect extends to respecting the patient's wishes in terms of informed choice, except

in

the case of a life-threatening or crisis situation which necessitates immediate decisions
and action. This is another point at which medical imaging diverges from the literature
on expert nurses. In Benner's (ibid.) outline of the helping role in nursing, the emphasis

is on healing, providing comfort, preserving personhood, pain management, emotional
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support and guidance. There is nothing mentioned in the exemplars or summaries about

the necessity for getting a patient to do something against their wishes, or which will
cause them pain or anxiety, of convincing them that these procedures are necessary for

their future health, as they will not be able to be treated effectively until their condition is
diagnosed. This puts MRTs in an exfiemely difficult position, which takes considerable

skill to deal with. It may also create conflict with nursing staff visiting a radiology
deparhnent with a patient, who, from a caring perspective, ffiay find it difficult to deal

with their discomfort and may not understand why it is necessary. As stated by Lisa,
once in the radiology department, ultimately it is the MRT's role to be responsible for the

patient's well being:

I still firmly believe as an MRT, that we are very important
It's interesting,

because

I work in areas where

as a patient advocate.

we do have nursing

stafi who are

very much key as far as patient care goes, so certain elements of patient care are
taken away from the MRT in those areas, however

I still firmly believe that we

have the number one role in patient advocacy, and

I think

we have to be totally

responsible for patient care and well-being.
Is a lot of that because of the radiation safety aspects?

Yes, radiation safety

-

there might be an element of control freak in there

(laughs), or I guess key things would be things like pregnancy.

If

the patient has

had an informed consent done outside the CT room for example, when they come

in I certainly wouldn't assume that the nurse had... I'd assume they'd asked, but I
would certainly double-check it myself, because I'm the one who's going to be
administering the radiatiorl so I see that as my responsibility.

Lisa Int

I

However, Benner (ibid.) makes a very valid point about the power that resides in caring.

The experts in her study used their power to empower their patients, not to dominate,
coerce or control them. The persuasion required on the part of MRTs may at times
border on control or domination, depending on the work ethic and personal qualities of

the MRT involved. While these experts speak of informing and coaxing their patients
into engaging in painful or diffrcult procedures, in reality this may occur more forcefully
or more mechanistically with other members of

staff. This ties in with the discussion in
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Chapters Two and Six, where power relations between professionals and clients were

examined. While MRTs may believe that they are acting for the good of the patient by
the use of persuasion, their desire to help the patient and belief that they know best could

manifest as paternalism, when often patients,

if fully informed,

are able to decide for

themselves.

Freidson (1987) draws attention to persuasion as being tlre most deliberate form of noncoercive power. That is, when one person attempts to persuade another to act in a certain

way and,

if

successful, influences the otheros behaviour. This can occur quite subtly

through informing patients. Not only may this be an unconscious way of affecting their
behaviour, but it can also be a means of the MRT taking power away from the doctors

involved. For example, Elaine's 'well women' affitudes expressed in Chapter Six, can
quite clearly be seen as empowering for her patients, but could also be viewed by the
doctors involved as taking away their power to influence patients for what they would see
as

their best interests. This is an example of the relational aspects of power highlighted

by Foucault, as discussed in Chapter Two.

Non-coercive power is included in Foucault's concept of power, which maintains that the

way we think and act is controlled by our conceptions of the material, social and
psychological world (ibid.). These conceptions stem from dominant ideas and concepts

which we are'taught', and shape the way we

see

reality. As

suggested

in Chapter Two,

the 'power' of knowledge exercises a more profound and pervasive control over our
behaviour than the direct use of coercive power does.

MRTs have in fact been criticised in the literature (for example, Dowd, 1992) in regard to

the lack of attention paid to the caring role of the profession. Most educational
programmes highlight the scientific and technical aspects encompassing cognitive and

psychomotor domains, at the expense of the humanitarian aspects. This follows the

tradition of technical rationality models (Eraut, 1994; Ecclestone, 1996), and has been
accentuated over the past decade due to the technological advances which need to be
incorporated into the curricula of education institutions. In Auckland, this emphasis was
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more pronounced prior to the degree qualification being introduced, as the national
diploma, which was the previous registrable qualification, focused on 'training' in a
much nfiTower sense. However, on the whole, the international educational emphasis is

still focused on science and technology. Dowd advocates an increased emphasis on the
helping role and care of the patient. He maintains that the profession must proceed from

the standpoint of making caring a primary role, as has been done in the nursing
profession. He notes that the key impediments to this are brief patient contacts, technical
priorities, impact of personal life, pressure of society and lack of faith in self.

In practice it

comes back to prioritising the professional role

of medical imaging

practitioners. They are not nurses. Their caring role is a major concern, yet not their
primary focus. The experts in this study appeared to be very comfortable with the way
their practice has evolved to prioritise the quality of the procedure in order to produce an
optimum diagnostic outcome for the patient, while at the same time caring for the patient
and not compromising their safety.

As discussed briefly in Chapter Six, the participants maintain that part of their role is to
be an advocate for patients when a procedure is being canied out by medical staff who

may not have a close understanding

of the patient's

wishes, feelings or physical

condition:

Do you ever have to act as the patient advocate?

Yes, especially in vaginal

work. Often I'll have to say to the doctor "I think the

patient's had enough now" or "No,

I don't think the patient should have that

now", or the patient could have pain, and I've had to ask the doctor to cease the
examination. That's happened to me many times. And the doctor usually thanks
me, because they don't realise because they're so intent on what they're doing.

Margaret Int I

2&

Doyou sometimes hwe to be the patient advocate?

Yes. Some radiologists will just keep pushing and pushing so we've got to

say

that the patient can't take any more. You know how much you think you can
cajole the patient into doing more. That is definitely an area where experience
plays a big

part.

Someone not doing

it

as long certainly wouldn't know how to

get around a difficult patient like that and when to stop. They'd go on and on
getting rubbish images until everyone just gives
just gets

up. Then of

course the patient

Alex Int

a bad experience and never wants to come back again,

I

Benner also draws attention to patient advocacy being a mark of nursing expertise (1984;

1996), maintaining that patients and their families frequently need the nurse to 'run

defence' for them because their understanding may be blocked by fear, or because the
medical jargon is

mystifring. This is also a form of power, but an enabling form which

removes obstacles. In this area both the nursing experts and the participants in this study
evidence a strong level of commitment to their patients and a desire to personalise their
care in order to make their contact with them as comfortable as possible.

It is interesting however, to note that Benner et al. (1996) claim that

a nurseos disposition

toward what is 'good and right' is not a matter of individual ethics, but rather is socially
constructed and embodied within the discipline and the norms of the unit (s)he practices

in.

Moreover, they claim that these ethics are not principle based

- rather, it is a 'good'

that becomes apparent in the actions of the nurse in a particular situation. While their

studies evidenced some common goods, such as the intention

to personalise

and

humanise care, the importance of comfort and so on, tlese authors seem to be implying

that nurse experts do not individually form their own ethical stance. To me, the inability

to form a principled and individual approach to ethics goes against the notion of
expertise, certainly as it was expressed by participants in this study. It also does not
reflect a critical approach to practice, or acknowledge the individual personalities and
philosophical stances of nurses.
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Relationships with other Medical Imaging

Staf

Medical imaging professionals work in a complex environment which includes individual

of

aspects of practice, but also relies heavily on teamwork for the effective outcomes

procedures. Teams, in a broader sense, involve other professional groups, such as
radiologists, physicians and nurses

-

all those who play

a

part in the diagnosis, teatment

and management of patients. While these inter-professional relationships

will

be

considered in the next section, this section highlights the importance of relationships
between medical imaging staff.

Lovin (1992) writes of the importance of working in partnerships within the workplace
setting. She maintains that for the health professional group in her study, work with

a

partner is the relationship which provides the most significant learning opportunities.

This is supported in a study by Marsick and Watkins (cited ibid.), which found that
professionals are more likely to learn from peers. As discussed in Chapters Two and Six,

the literature on professionalism (for example, Penington, 1992; Downie, 1990; and
Eraut, 1994) highlights the importance of teaching, of passing on a body of knowledge to
other members of the profession. This is seen to be one of the criteria for a profession,
and has certainly been emphasised by these expert participants as one of their priorities.

They consider it part of their professional role to pass on their knowledge to others

- for

the good of the professioq the patients, for the effrciency and standards of their units and
deparhaents, and for the sake of the development of those more

junior. The experts in

this study all indicated that a m4ior aspect of their practising role involves teaching, even
for those participants not employed in a teaching hospital.

So it's important for the whole department because no one's indispensable.
People can't leam without it and then the team gets let

So do you consider that

down.

Helen

Int

I

you have a role in passing on your lonwledge to others?

Definitely. Absolutely. I think I have a responsibility to do that.
To

yourself or to

the

profession?

To the profession, and particularly to the profession in this area.

Jean

Int

I
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In the following excerpt, Lisa indicates that this also provides a personal

learning

experience as:

I think I like to be very well informed. I think I've always wanted to know why
things happen,

I need to have an understanding, whether it be anatomical,

it be improving my work, I've always needed to have a really deep
understanding of it, down to equipment, and I think certainly teaching has
whether

helped, because you're constantly having to keep your knowledge up to date and

I think that
aspects

passing

it on to

it. There are

someone else continues to reinforce

of my knowledge which

I certainly know are enhanced

because I'm

teaching it constantly in the workplace, whether that's in plain radiography or
CT, my knowledge level is greater than maybe sorne other MRTs practicing and
not having to pass it on all the time. However I think I have always wanted to

Lisa Int

know the whys and wherefores and how it can be improved.

I

Passing on knowledge, however, may need to be handled diplomatically to preserve the
other person's self-respect and to ensure it is a positive leaming experience:

And as far as staff goes, I think it is important to pass on your information,
especially to junior staff, but you've got to be very careful how you do that, well

I believe you've

got to be very careful how you do that

-

I'm not into belittling

or humiliating or making them feel dumb about it, so that ... yeah, I've

been

there, done that, I've made the mistakes and at the end of the day if you can help

them, ultimately you'll be helping the patient and in most cases you would be
limiting the radiation dose in terms of saving them from

repeats.

Rachael Int

I

...and I think that probably the tutor thing means they would always see me as an
accessible source of knowledge. And yet some of them are defensive, or are

uncomfortable once they've flown the coop, left the programme, and they're
qualified, then sometimes they are not quite so open about asking for advice or
asking questions, a little more defensive, think they should know, so don't tend to
ask, and

I think that's where it

becomes

difficult to share knowledge because,

well you don't want to offend, to belittle someone by bombarding them with
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something they might not want, however often they need

it if things are not going
Lisa

well...

Int

I

Clearly, there are some staff better at doing this than otherso both in terms of natural
teaching ability and respect they are held in for their standards and knowledge:

I think it probably boils down to a communication thing,

and a watching thing

-

some people youjust know that they have good work standards and they can pass

those on and get good results.

I think you pick up fairly quickly whether

someone has a deep knowledge. The only way you can really know that they
have a good knowledge is

if they can

pass it on to you.

Lisa

Int I

In contrast, there are some staff who are noted for their unwillingness to pass on
information, as discussed in Chapter Six in respect to those staff who tried to keep a
monopoly over their knowledge and were seen to be using it as a power construct, as a
way of making themselves indispensable and the source of knowledge for which other
people continually needed to ask.

Margaret indicates in the following excerpt that talking through the process of
procedure

a

in order to teach others, is a function of experience. This is particularly

important when needing to teach others how to handle emotionally difficult situations:

I actually think that the more you do, the more experienced you

get, the better

you get at simplifying things so you can pass it on to students, and to the patient.

It's

a real art to be able

to do it. They say to me "How do you deal with it when

the patient says "Is the baby's heart beating?" and it's

not?" And I

say that it's

the hardest thing in the world to be able to say that there isn't a heartbeat.
Probably the easiest way to handle
heartbeat and

I

need

it for the students is to

say

"I can't see the

to get someone else in to take a look" and make sure the

patient isn't left on her

own.

punch is delivered, and

it's

Because it's the start of the slide down before the

a hard

thing.

Those poor students have

to learn it

right from the start with obstetric ultrasound. Radiography you're sheltered,
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because

you show the films to a radiologist. With the patient watching the

screen, you can't get out

ofit,

and you've got to be honest

-

it's very hard.
Margaret Int 2

Several of the participants stated that while they perceive one-on-one teaching to be part

of their role, they wouldn't have the skills or desire to teach larger groups, although this
was not surprising given that only two participants are actually employed by an
educational institution as clinical tutors (part-time, while they also carry out a practising

role within their deparnnents). However even the participants without any formal
teaching experience articulated a clear process for teaching their clinical skills:

I'm

better at one-on-one teaching,

I can't stand to get up in front ofa

I'm more than happy to pass it on individually

-

group, but

that's how I teach. Usually I

starf when someone's learning something new, before I get them in the room, I
think half the responsibility is their own, and I want to make them read, so I find
the relevant articles, say "read this first", then they'll come in and watch, then
start to get them to do the simple parts
really important

-

of

it.

That's how

I

do it

I mean you have to.

I'll

- [ think it's
Ilelen Int I

According to Lovin (1992), another attribute of working with colleagues is the ability to
pool knowledge. This shared experience contributes significantly in learning about new
procedureso and

is particularly helpful when working in non-routine situations, where

partnerships allow staff to problem solve, innovate and invent solutions, and test out
these solutions

until the problem is resolved. The team learn how to handle the situation

together. While the experts in this study are frequently sought out for their advice and
opinions, they do still highlight the value they place on collaborating with others:

With senior staff it's more of a collaboration
as much as

role model

-

I am personally very keen to learn

I can from some of them - not all of them - it depends what type of
they are. But they're very valuable. I mean, I think it's important

when you're an expert in practice, that you don't become nanow-minded and
closed and not wanting to learn any more. You actually need to

-

I

mean, I often
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brain-storm offothers in the senior staffand ask them for ideas and opinions, and
Rachael Int

vice versa.

I

...you also can ask other people if they've been in a similar situation, so you can
use the experience other people have as

well as your own. There are other

colleagues of mine that may have come across a situation that

I haven't so you

can rely on other people's knowledge as well. It may not be as broad as yours,
Alex Int 2

but still might be pertinent to the actual specific situation.

Lovin maintains that a relationship whereby the partrrers consider themselves equals is
particularly effective, as it often results in a response exceeding what would be possible

by two individuals acting alone. Therefore, consultation and pooling of knowledge
allows tasks to be accomplished more effectively. The more common relationship
expressed by the experts in this study however, is the mentor-learner relationship, which

is hierarchical rather than collaborative. This situation creates a learning experience for
the

junior parbrer, who can watch, ask questions and work at his or her level within the

procedure, while supported by the more senior partner.

However, when the situation gets difficult, the senior person (in this case, the expert)
often needs to step in and assume control so that the patient isn't compromised. When

this occurs the responsibility then falls back on the expert to ensure both safety and

quality. Inherent in this is that experts are able to recognise the strengths

and limitations

of other staff, are able to accurately assess the sinntion and take an appropriate course of
action, which includes ascertaining their own level of involvement:

Although she had wanted me to stand back and observe, time did not permit in
this instance so I became involved in helping with film placement. We took each

film, with me checking exposure factors. I was surprised at how much I had to
intervene... As

I

checkedthe film placement,

I

discovered the

been placed length-wise but this time asked her to turn

to do the centring and coning

I

again had

it around. I allowed

and then she attempted

without checking with the team first.

film

to lower the

her

stretcher

intervened and once that was organised

270

the film was taken... My immediate concern when faced with the situation in
resus was that she might not appreciate and understand the events that were

unfolding. I soon realised that she was out of her depth in terms of managing the
team of professionals and that she was only focussed on obtaining the
concems then focussed around checking her
repeat

films. My

film placement and ensuring a zerc

Secondly, that we simply do the job as quickly and efliciently

rate.

as

possible because our equipment was definitely in their way! The immediate
resolution whilst in resus was for me to resume the position of leadership and
Rachael CI

manage the situation.

This can be contrasted with the following situation, where Rachael judged it better to
stand back:

I

had to be very careful to not take over the situation once the

MRT had asked for

my opinion of the films. I was very aware of the potential danger and felt at
times that

I

could have handled it in a more efficient manner.

I

found myself

biting my tongue and observing the events unfold in a somewhat different
manner to one

I would

have chosen.

I always find it

challenging when working

along side colleagues with respect to my position in the department. As was the
case in point,

I was aware of responding to the MRT with the appropriate attitude

to be intimidating or over-powering but at the same time,
sharing my opinions and discussing available options with her. This particular
MRT is always willing to accept advice and does so with respect for my
and not appearing

knowledge and experience.

Rachael CI

The experience of working with colleagues therefore supports those less experienced and
lessens their responsibility for decision-making and management until they are able to
engage

it for themselves. However, Margaret cautions against doing too much for them,

or they may not become independent:

When

I find other staff

members in the department handling

difficult situations,

you'd like to help them, but you know they have to do it, it's a growing thing

-

you've got to nurture them basically, but you can't make the decisions for them.
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You'll see them absolutely tearing their hair out getting their minds around
something, like when they're writing a report, or when they're describing their

films, and you think "Why don't they just do that, it'd be a lot easier", but
ultrasound is a profession where people

will turn

around and say to you "What is

Margaret Int 2

your impression? Tell me what you think?"

Margaret, along with the other participants, also emphasises the importance of feedback
and encouragement when working

withjunior staff:

I think there's nothing like people saying that you've done a good job to make
you do a better one next time. If you're pushed down you're not going to build
yourself up are you? So I've been really lucky that I've worked with people who
have encouraged

me. And I've sat exams, which consolidates and confirms
Margaret Int

knowledge.

I

ln the following excerp! Jean indicates that she encourages the more junior staffto work
with

a

variety of people so that they can work out the methods that best suit them:

I

I don't always pre-cept people,
because I think it's good for other people to do that" and I think it helps them
expand their role, but if someone else is doing the pre-cepting, I make sure that
have an induction programme for new staff,

the information they're giving out is up to date. I don't watch over their shoulder
and listen to what they're saying, because

want the person to do well. And then

I trust their expertise

and that they

I usually follow up with the newer

will

staff,

one-to-one in my office with them to see how they're getting on.

for a while?
They do. They usually do. I buddy them up with one person for a while, then I
What about actually in practice

-

do they buddy up with someone

encourage them to work with other people because

example, that the ways

I

I don't necessarily think, for

might teach them are necessarily the best practical

methods for that person who is learning. For one thing,

I'm left handed, and I do

things differently from that point of view, and other people do their job as

quickly, so therefore the way they're doing it... I can't say their way is not

as

good. So I encourage people to work with a variety of people once they're at a
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certain tevel, and then work out their own method, and then increase their job
Jean

efficiencv.

Int

I

The literature specifically written about expertise neglects the aspect of experts relating to

their colleagues. References to it are minimal

-

at most a sentence or a paragraph

within

a more elaborate description of the relationships of experts to their clients/patients.
Within nursing studies, Benner (1984) notes that an exchange with team members (not
speciffing whether this means intra or inter-professional team members) is necessary
because different relationships

elicit different perspectives. Benner et al. (1996) maintain

that expert nurses are able to take strong positions with other nurses and physicians to get

what they believe their patients need. Their increased ability to read a situation allows
them to step in and step back as the situation demands. They also demonstrate prudence

in recognising the strengths and weaknesses of others. This means that nurse experts can
strengthen and work with others so that all possible resources are brought to bear in

difficult situations.
Tennant and Melville (1999) briefly draw attention to the role of mentoring and
collaborative work, which makes practice a resource for learning. Sutton and Smith
(1995) acknowledge that advanced practice nurses provide role models for colleagues
and students of nursing, and Shanteau (1992) writes that experts can communicate their
expertise to others. Drawing these together, Rolfe and Fulbrook (1998) maintain that the

conscious awareness

of their own knowledge

base is the most important aspect

of

advanced practitioners' work, as they must be able to 'preach what they practice' and

thereby advance the practice of their colleagues not only by example, but by explanation.

While the experts in this study demonstrated the aspects noted above, they placed more
emphasis on collaboration and relationship with their colleagues than appears in the
literature.
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Medical imaging forms one aspect of a multi-disciplinary response to health care.

It

plays an integral role

in diagnosis and is being used increasingly, as technological

advances have resulted

in the development of imaging modalities which do not rely on

ionising radiation for image acquisition. The experts in this study had an appreciation
the role of medical imaging within health care teams and, as part of

of

the'big picttue' view

discussed in Chapter Seven, have a much clearer idea of where they

'fit' in the overall

management of patients. That is, while novices tend to focus more on the immediate

imaging requirements, experts are able to also consider the roles

of the other

professionals involved:

Well my philosophy is that we're all actually there for the same purpose, so we
each have a role to

play.

So team work is important there, and

it's important to

communicate with them, and when you're more experienced you have an
appreciation of each other's roles, as opposed to when you're a new graduate

-

you're very focused on gefting your x-rays and sometimes tend to get too... or
aren't even aware of the responsibility that others have, like that the nurse has

if

the patient is escorted around, or an understanding of why that patient might be
Rachael Int 2

escorted.

They indicate that everyone involved has a role to play, including the non-professional

staffin

a

hospital:

I

think

I

have

a good relationship with all staff actually. I really don't

differentiate much, apart ftom their specific roles. I don't differentiate between a
cleaner or orderly, through to a consultant radiologist or surgeon. I think

I

have a

very good working relationship with all of them, and again I think that, certainly

with consultants, when you have experience, that's one of the nice things, that
you can form very good relationships, and that's probably based on a trust or

a

respect. I find some health professionals that I would not be quite so respectful
of, if I had queries over their practice maybe, or their

knowledge.

Lisa Int

I
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So how do you relate to other health professionals, in terms of consultants...

...and pathologists, and what have
surgeons of course

-

you. Well they're very close. And

they're the bane of my

life. I feel

house

that I'm teaching them all

the time, and especially the non-English speaking ones. Radiologists...

I

also

think my orderlies are as important as the consultants, for the throughput of the
departrnent. It's a level playing field for me.
So what

you're doing, is it team-work oriented, or do you all

hmre

your separate

roles?

It's team-work all the way for us, particularly with the sonologists, the borders
there are bluned and we do share responsibility... You work out your priorities.

Over the y%6n I've worked out that youore nice to the cleaners, the linen lady,
the carpenters, the payroll people, because you need them. People that really bug

me are the managers with all their gobbledegook and who make decisions
Margaret Int 2

without proper facts.

While roles are fairly well defined in many instances, Jean makes the point that for the
smooth running of the procedure, there needs to be some

flexibility in these roles:

You're plrysically removedfrom them (the patients) to a degree aren't you?

Yes. I don't encourage that, I think that's not a good attitude for
radiographers to have and there have been people who've said

the

"it's not our role,

it's the nurses role", but because we're a team, we can't say it's the nurse's role
to deal with the patient there has to be a cross-over

if the nurse is busy

and the

patient needs to be talked to, then there's no reason for the radiographer not to
talk to them. It's not strictlv the nurse's role.

Jean

Int

I

This is supported by Benner et al. (1996), who observed that experts involved in crisis

work (resuscitation), flexibly shifted roles and functions depending on the level and
nature of their expertise. They indicate that skilled performance includes orchestrating

one's skilled responses with others, that is, teamwork. This calls for recognition of the
response capacities

of other health care team

members, particularly

in

emergency

situations. Shanteau (1992) draws attention to the way in which experts seldom work in

isolation, getting help from others in the team to make better decisions through
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consultation and communication. Such group interaction has been reported by Sniezek

and Henry (cited ibid.) to increase judgemental accuracy and confidence. Clearly
therefore, in order for all the members

of

such a team to work well together, good

communication is vital:

The situation

you're working in, would you think of it as a teamwork situation

with the other health professionals?
Yes, particularly
us and the

with the people in CT. There's a nurse, radiologist,

a registrar,

Kate Int

orderly. We need to communicate well.

I

Well I think if you're working in a situation where you've got other professionals
there then they certainly need to be taken into account.

I

mean

if

they have things

that they need to do, that they want to have done, we've obviously got to take

into account and sometimes that means that you've got to be a little patient,
communicate with them and try to still achieve the same while managing to get
on

all right within that team. I think trying to be sort of assertive without getting

aggressive or,

it's probably the hardest thing to do, to get across what it is that

you need to happen within the realms of what they're trying to achieve too and I

think that's probably one of the hardest of juggling acts. I certainly think that
being concise, being fairly direct and firm.
be the key and calmly,

I think communication would have to

trying to ascertain, where they want me in the scheme of

things. Do you want me to carry on, continue, or rue you ready to go, it's just

I said before I would

rather have things being

over-communicated than under-communicated...

If you are suitably

communication. And certainly like

knowledgeable about something over a difficult situation, then
are going to be listened to.

If

I think that you
Lisa Int 2

good courmunication is achieved and everyone on the tean works well together, then

the overall effectiveness of the procedure is enhanced:

How do other professionals affect your practice, partieularly in non-routine
situations?
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That's dependent on who that professional is. If I feel that the situation is related

to my area of expertise, I'm confident enough to trust my own judgements and

call the shots. The role in MRI though is just as much a team effort as an
individual one so it's important to be able to rely on others to do their job
properly.

If other people that

you work with can perform professionally, then

non-routine situations can be dealt with more easily as a team. Incompetence
however creates unnecessary stress and needs to be addressed on a professional
Jane Int 2

level.

They also acknowledge that good team work is partly facilitated by knowing the other

staff, understanding their personalities, likes and dislikes. As stated by Benner et al.
(1996), the expert is able to demonstrate prudence in recognising the strengths and
weaknesses of others:

What

abo* radiologisn

rf they're

dfficult?

Agaiq you can much more easily cope with a person having a sfop if you know

them. If you've worked with them for a while you know you can be stroppy
back and

you'll come out of it, or you know you've got to pull your neck in

avoid them. Knowing the person and how to react to them.

If you've

and

been

working with them for a while you can react to them more positively and deal
with a problem. Particularly if you're more experienced

- a junior staff member

can't say "Pull your neck in mate." That's about experience and confidence.

Alex Int 2

If

one member of the team

isn't working well in a close situation, it also affects the other

team members:

They don't affect my practice, but they do affect other staffs practice because
they're not confident, and because of the way they react.

If they're not confident

they can either intimidate the staff or they can communicate their nervousness
and that goes across to the other person.
You

pickup anxiety or tension in the room?
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I

suppose

it does affect my practice in the respect that if I

is not handling the situation very well,

see that somebody that

I will compensate by speaking out a lot

more than I would with somebody who is handling the situation

well.

Jean Int 2

Well their confidence in what they're doing rubs off on your confidence too.
Because

if

things are going really well, they're absolutely sure about what

they're doing, they aren't having any problems in their part of the team equation,

it all goes much smoother. If they can't do something like get the line in and get
flustered, and they start doubting what they're asking for, they might end up
asking for more sequences and the whole thing gets prolonged.

If

goes right from the start, you can cut down the number of sequences

If something

everything

-

it will

be

it

not

only affects that one, but you might end up running behind for all the rest

- it

over and done with quickly.

goes wrong at the beginning,

Alex Int 2

affects everything.

Benner (1984) supports this in saying that every health team member with responsibility

for a patient will

assess

that patient's potential for wellness. In order for effective

treatment, each person must present his or her perspective to the other team members.

This ongoing process involves good communication, with differences of opinion and
breaches amorg team members needing to be resolved in order for effective treafinent to
be maintained.

The participants also value their own role in the multidisciplinary team. As discussed in

the section on knowledge and power in Chapter Six, they do not feel inferior to the
medical personnel involved, as they value their own expertise and earn the respect of the
others in the team by their expert level of practice. The following excerpt illustrates the

role of the expert mammographer in the multi-disciplinary tearn involved in the National
Breast Screening Prograrrme

:

Yes, with screening assessment, with breast screening, you're supposed to work

in a multi-disciplinary environment, which

means that everyone

-

oncology,

MRTs, radiologists, surgeons, have an input. You work as multi-disciplinary
assessment

with the triple test- the Patholory, Surgical, Radiology, in places I
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worked previously anyway. We also had a great input, because we were the ones

who dealt with the women. We had been therc for the screening mammogram'
we did the work-ups, we knew what her state of mind was, how she felt. We saw

her before the surgeon even went near her. So we had the expertise to give

-

social as well as emotional, and physiological and physical aspects as well. So
we should be relating really well with them and again developing that expertise.

Hopefully they've given that respect to me because of how I present myself and
Elaine

who I am, and the knowledge that I have.

Int I

In other modalities, such as ultrasound, the focus is perhaps less social and emotional,
being more focused on the technical aspects of image production and on reporting:

I think that in medical imaging especially, you've got to be able to work in with
the people that you work

with. Like in ultrasound, it's like a symbiosis with

the

sonologist and the sonographer. The sonographer gets into the technical side,
gets the best out of the machine, gets the best pictures, they know where to go,

they know the body inside-out, whereas the doctor has the pathology expertise
and judgement.

Being an expert in ultrasound, it's probably a
the sonologists role isn't

il,

bit 'greyer'

between your role and

because as an expert you're doing reporting yourself,

so the ground's shifting a bit there isn't it?

Yes. I know a lot of people come and say "You do your own reports?" Our
reports have the name

of whoever is in charge of the session on them, but if

they're not there, you're responsible for reporting. But we've found out that,

with our name on all reports, we're 50% responsible anyway, and that
probably where a bit of a conflict may come

Usually we work

if we don't

is

agree with the doctor.

it out between us. I've never had any major

problems.

Occasionally we may even say "The sonographer thinks that... their impression is
that...on

whatever, and then record the sonologist's impression too, so we actually

work in very well together like that.

Margrret Int

I
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In Chapter Six it emerged that experts in this study perceive that they are reated
differently to non-experts by other health professionals, particularly doctors, which they
atfibute to the respect they are held in due to their knowledge and experience:
So how do you relate to other health professionals like the radiologists or
consultants?

Umm, it's very much a teamwork situation in MR. In MRI you're made to feel
part of a team.

I

guess you're respected

if you know

what you're doing and

you've got that... If you can show that you know what you're doing, that you've
got the knowledge there, you're treated with respect...

Would you s6y that they treat you more equally than they would more

junior

staffi
Yes, they'll listen to me whereas they would probably question someone who has

just started in MRI, and that's technique as well. I have the confidence to do a
lot more by myself... I wonnt ask them so much, and they respect that. If I've
done something, they know I've done

it for a reason. I think it's a two

thing.

Jane

way

Int

I

Shanteau (1992) identified that experts are able to communicate their expertise to others.

Their credibility and the respect in which they are held is dependent on their ability to

of their expertise. Benner (1984) writes of the skill of presenting
convincing cases, particularly to physicians, and of establishing credibility through
convince others

expertise. This enables nurses to get appropriate and timely responses from doctors when
needed. Benner et al. (1996) also support this in maintaining that expert nurses are able
to take strong positions with other nurses and physicians to get what they believe patients
need. Nurses operating at this level feel compelled to make a case for patients, especially
when they feel a course of action is inappropriate. The participants in this study are

willing to challenge other health professionals, as was also referred to in Chapter Six.
This is a direct consequence of their experience and confidence:

So,

if I think

when

about how I relate to other health professionals now as compared to

I first graduated, I've

got the confidence and the respect for my knowledge
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to challenge them and speak out. I think when you first graduate you tend to do
what you're told, or what you know is protocol and not rock the boat. And you

don'g by the fact of just being qualified have the experience on board to make
some of those challenges. Perhaps you have to have the back-up knowledge

of

Rachael Int

what to do.

I

lnterpersonal communication is extremely important when working in a small team in

crisis situations. Shanteau (1992) maintains that experts are able to handle adversity
better than non-experts, and demonstrate a superior ability to work under the kind

of

stressful conditions these participants have identified. Part of their expertise relates to the

wisdom to know

hoq

when and when not to challenge:

I find it hard challenging surgeons, or some professionals, it sort of depends who
it is, because I have to work with them again and I try to get respect from them. I
hope I don't have an abrasive sort of a personality. They respect you for that"
and

if you're going to start gefting upset about things... A lot of stuffI just let go

over my head. It's not worth

it. That probably gets back to past experience,

knowing it's just not worth worrying about.

I think

really get up your nose thoug[ I do get quite stubbom
more out

of me than I

need to give

-

some professionals that

-

they don't get anything

just the basic needs. I'm just thinking of

DCC (critical care) and theatre where I often wander around to show doctors or
consultants things that

central

line.

Whereas

I feel

I

are important, or even just a routine

don't actually need to do that.

like putting in

I find that if

initated me I don't go to that exha length to take things to them

-

a

they've

if they want to

look at it they have to come to me. So I go an extra mile for those who are nice
and who respect
carL because

me. I think it's important to keep that good relationship if you

it makes for a much easier working environment.

Scott Int 2

The latter section of this excerpt is a good example of the resistance referred to in
Foucault's account of power (Barker, 1998). In this situation, Scott's response to the
power base of doctors if he is not being respected, is to not 'go the exfra mile' and force

them to go to him for the information they need. This illustrates the relational and
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changing dimension of power and the acts that are possible to transform or reverse
situations that could otherwise be dominating.

In Chapter Six, respect and the ability to challenge other health professionals, were linked

to the notion of power. The medical profession in particular, can make practice very

dfficult for MRTs if they are iurogant and demanding. Although these
expressed the willingness to challenge them, and

experts have

identiff that they are a lot less subject to

victimisation than non-experts, doctors still occupy a higher position hierarchically in the
health system than MRTs and can 'pull

rank'. The following excerpt expresses the

vulnerability that can be experienced. This situation was the outcome of a radiologist's
mis-diagnosis, followed by an ultrasonographer's correct diagnosis, and the consequent
defensive attitude of the radiologist:

She

didn't believe me (the patient), because she'd had this other scan,

the

radiologist had done it, and it had been reported completely normal. That was at
the twenty week mark, and she's now up to 29 weeks! The radiologist who had
done the scan rang me up about it, because she'd been sent a letter and asked

how come

I'd

seen those things when she

extremely uncomfortable and said
phone me

didn't, and challenged me.

I couldn't talk to her at the moment

I

felt

and to

back. When she phoned back I called (person x) out and he answered

it, and he handled it much better than I would have. She made me feel awful.

Margaret Int

2

Another aspect of inter-professional communication for these experts, is learning from
ottrers, and in turn teaching others. They indicate that a

lot of their knowledge has come

from making the time and being open to leaming, from radiologists in particular:

There's one particular radiologist that
because

I try and make room to sit down

I think that's my main teaching... If there's any one single thing

it's reading the chest x-rays

-

with

up here

it's an invaluable thing. Some of the radiologists

are better than others at sitting down and taking their time to go over and explain

things. I try to sit down once a week when (person x) comes up to work, but
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you're always in the background and make broad impressions too, but also not
just with the radiologists, there are the intensivists who come in to look at the xrays every morning too, and we get to know,

I mean in the critical

care situation,

Scott

the same things keep reoccurring.

Int I

By asking questions, seeking answers, I read a lot. I've had some really good
mentors over the years. There is a cardiac radiologist here who has been
extremely helpful and is very keen for radiographers to extend beyond the simple

radiographic tasks, and he's been a great

help. But a lot of it is up to

person...

Jean

the

Int

I

Helen notes that this learning is mutual. Although she has a high level of expertise, she

still learns from registrars because they're learning about new procedures

as part

of their

training, yet she also teaches them:

Do you learn anything from radiologists?

Yes, you

do.

Often you find you learn more when you're working with

registrars, because they're learning as

well. And now becawe of the level of the

work, we're teaching them, so it's changed around. But you do, and with the
interventional radiologists we have a weekly conference and all the vascular
patients come up, they get discussed and we get to see the resuls and things like.

lt's really interesting. They're good to go to.

Margaret notes

tlnt in ultrasound,

You have people learning

Helen

Int

I

teaching of other health professionals is constant:

all the time in your department don't you?

Yes, it's constant, and not only sonographers, we've got the registrars, radiology,
and obstetricians as well as midwives coming through.

Margaret Int

I

Some formal teaching of nurses about radiation protection is also involved, as there is no

medical imaging education in their undergraduate degrees (Simcox, 1998), and often fear
and ignorance

of radiation can cause them to desert their patients, which in an area such
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as

critical care is a serious problem. Nurses and physiology students are also taught some

technical and film interpretation aspects:

I think

as a whole

it helps

- well my way of thinking of it is for the good of the

patient and the profession really, but it all trickles down hopefully to the care

of

the patient and the outcome of the patient as skills are transferred and improved.
So most

of it is on a one-to-one basis, or groups too?

Yes, small groups, one-to-one, sometimes for the radiation protection aspects
they get quite a number, a bigger group together.

The students'projects often seem to highlight the nurses'paranoia about
radiation...

Yes. We usually do yearly talks

-

stafftumover is so high too, all the

we tell them all that, but the trouble is that the

time...

Scott

Int

t

While there is literature available addressing mentoring and apprenticeships,

as

previously stated, aspects of expertise relating to teaching others and learning from others
is not addressed

explicitly in the literature on expertise.

Managing People
The participants in the study highlighted their responsibilities for managing people within

their work areas. This includes leadership and administrative management roles, as well
as

the necessity for dealing with conflict, as illustrated within this section.

Leadership and Management Roles

The experts in this study are all senior MRTs holding either management positions
through being in charge of the unit they work in, or who carry a leadership role through
peer recognition of their high level of practice. While all the participants considered

professional leadership to be a characteristic of expertise, they did not necessarily

consider administrative management to be, even although several

of them have

management roles included in their job descriptions.
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Rachael

(Int l)

stresses that being able to lead is actually a key characteristic

of expertise:

"That you can lead - not only do the job, but that you can lead and manage situations,
crises, staff, issues, things that you need to

do."

She also maintains that: "Leadership,

I

guess, has something

to do with how you prioritise. Having the confidence to do that and

make the decisions...

I think that if you

can do tbat quite

it" (Int 2). This excerpt clearly highlights

stongly, people respect you for

the need for personal qualities such

as

confidence and the ability to make decisions, as discussed in Chapter Eight, in order to be
an effective leader.

All of the participants higilight"d the responsibility they have for staff in their
being a major part of their

areas as

role. This includes the responsibility for the work flow

and

rosters, induction of new staff and dealing with stafFrng problems. For example, Jean
(who has a charge role in a unit), in prioritising the efficiency of her unit, has to prioritise
how to deal with all the levels of staffpassing through or working in her area:

I don't actually
but

have a lot to do with students. I delegate that to somebody else,

I do try to make

sure that they are being looked

after. In some ways I think

it's better for them to go with one of the other stafl someone who qualified more
recently than I did, because they are more aware of the students' needs and it also

gives that person some responsibility. But new staff,

I

certainly take

responsibility for new staff because it's my responsibility for the quality of work
coming out of the department.

It

has

to be of a certain standard, and if I don't

take some responsibility for the new staff,

I can't be sure that that's going to be
Jean Int

maintained.

I

Kate and Jane, also in charge of areas, speak of the need to deal with staffing issues for
the smooth running of their scanners:

Do you have a management role too?

With other staff? Yes,

I guess managing

the department, the MRI scanner,

making sure things are running smoothly, which I guess involves staff problems.
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If

anyone's got a problem they come to

feel confident in what they're

When you have had a

doing.

difficult

case,

me. Helping them, helping new people
Jane Int I

you go home and think about different

aspects, you know sometimes technical things, sometimes staffrng problems' or
... personally I

just like to be on top of those things, not sweep things under the

carpet and ignore them. You can approach things and sort them

Margaret has the added responsibility

out.

Kate Int

I

of deciding which staff member (including

radiologists, registrars, sonographers and training sonographers), is most appropriate for
each examination, which involves the skills of tearn matagement:

Yes. That's the hard part. Especially when you've got to give qualifieds that
degree

some

of responsibility and I think that's one of the hardest things when you

see

of them not quite coming up to the mark. Especially with what we've just

gone through, one of our doctors is awaiting results from his discipline hearing at

the moment and that's been really hard in our department as

it

has been

in

the

news. It makes it really difficult, because you have to watch and look and think
all the time. Is this case best with this person, that case with that person, or you
have

to manipulate - that's worse, especially if there's a doctor involved as well.

You think no, don't come that day, come this day instead.

In sonography you've probably got more control over that.
Yes,

I have. But it is difficult,

but

I guess you have to think

more expert in that are4 so they'd be best to come that
say

that that person is

day. You don't actually

"Oh no, don't come this day, because that person is hopeless."

So it's kind of team management as well isn't it?

It is, all the time.

Margaret Int

I

In addition, some of the participants have administrative responsibilities such as
conducting audits, purchasing equipment and quality conhol. For example, Elaine (Int 1)
states that:

"... a lot of the work I do is administrative and dealing with staff, with

budgets, audits, those sorts of things, and the HFA (Health Funding

Authority)." The
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greater the extent of their role, the more they also need to have the ability to prioritise and
delegate appropriately

:

We don't have a big staff turnover going through, but we do have the students
going through. The other staff are very good with students and with newees. I
canot be organising and teaching at the same time, and scanning, so

I certainly

don't do everything myself, when it comes to teaching.
So

you hsve a management role aswell?

Yes. Organising bookings, MRTs, answering questions and queries, and that's
been added to

with the PACs system that's going in now.

Do you also have to sort out

staf problems,

communication problems?

Yes. Leave. Who's going to cover when

someone takes leave, and when we

have a shortfall, can we call on a part-timer to come in and help

out. We've done

that a bit recently. And even though the clerical and nursing staff aren't directly

my responsibility, they have their own supervisors, they come to me to say they
want to take a day

off

or "What shall

I do with this?",

because

I'm more directly

involved with CT, and that's the role that they're doing. You become the leader
for the whole team. I mean, I'm the only one that's there all the

time.

Kate Int

I

However, several of the participants expressed concem at the level of paperwork they are

involved in, which they do not perceive to be their primary role, as it distracts from their
clinical focus:

...Managers wanting bookwork and numbers, health funding, computer
programmes... all the time.
How do you deal with them?

If it's directly to do with our work

conditions,

I'm usually fairly fast at dealing

with them, but reports, I probably do in my own time, and I'm not speedy. And

if it's environmental control or quality, it's at the bottom of the heap. All of the
gobbledegook stuff

I

leave to the bottom. I just do it when

I have to. That's

of the biggest problems with our job, peoples'

demands,

computer programme for this report, and we need it

now!"

one

like "We need

a

We don't have time

to do that. Paperwork.

287

So

all thot is detractingfrom your primary job?
Margaret Int 2

Yes.

Alex, feeling that her clinical expertise was being compromised by the management role
she inherited by holding a charge position, handed over that role and returned to clinical

work.

She

felt she was an expert at what she terms 'hands-on' work, but did not feel she

was an expert at management, either in regard to the paperwork involved or people
management:

So when you were in charge would it have pla'yed quite a big role?

Yes. Knowing how to handle different people differently. Yes, really you've got
the technical expertise, teaching expertise, and you've also got the management

expertise. Again you're going to have different people doing very different
things there.

I think

management was not a huge area of expertise

management. Only from the point of view that
gets far more things done from people in her
reactions she's getting from people, because

I don't think I got as much

I had, people

I'm too soft. I think

way. I think

(person x)

she struggles with the

I was too soft. I got things done, but

done as she's doing now, from the point of view

things that people don't want to do.

of

Aler Int I

When new technologies are developed in medical imaging, a unit usually starts off
operating with a very small team

of MRTs. As the modality

develops

in use and

importance as an imaging tool, the initial staffhave the expertise to oversee it and often

find themselves 'grown into' a management role which may not suit their personality or
their own preference. Yet not assuming a charge position in this situation means that
someone with less expertise may end up managing, without the clinical skills necessary

to make effective decisions. Alex therefore makes the point that it was dfficult in some
respects to relinquish her charge position and see someone less experienced than her take

on the role. It took her quite a long period of time to adjust to the way people would
often by-pass her knowledge and expertise, instead referring to the person in charge. She

also had to learn to deal with accepting decisions at times very different to ones she
would have made herself:
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lt's very different though because people ring up and I
x) if that's OK, and it's a bit strange because I've
decisions, and

I do miss it a bit. It's

I have to ask (person

been used to making those

been quite hard and

why you get to the stage of just doing your
aspect

say

I think that's probably

job. I don't know that I like that

of it - it's about your esteem I guess, being taken away - you're not the

one being asked your opinions any more, even though your opinions might even
be more, or as relevant... it's definitely her opinion that goes now, because she's

in charge now. That's fine, I don't have a problem with that, but I do feel a bit
odd about
and

I

it.

handed

Like there was a situation where somebody asked me something,

it over, but then I got involved in the conversation, realised I

acting like I would have before, and then said "Oh,

I'll

I'll

was

leave you to it (person x),

AIex Int

go away." It's a bit odd.

1

The little that is included in the literature on expertise in relation to management draws
reference to this dilemma. Fulbrook (1998) found that infonnants generally felt that
advanced practitioners should not be managers, but that they should have a role in

influencing and contributing to management decisions. Too much management
responsibility was seen to dilute their ability to perform effectively as clinical experts.
Rolfe (1996) goes further, in maintaining that an advanced practitioner primarily has to
practise. While they may carry additional subsidiary roles, first and foremost they will be

practitioners. He states that: "Clearly, then, educationalists and managers cannot

be

advanced practitioners in nursing" (ibid., p.283). However, he maintains that given their

level of knowledge and experience, part of the role of an expert is to be a consultant and

professional leadero which means that
themselves, there may be issues arising

if

they do not take on a management role

if a manager who is not a practitioner,

or who is a

less expert practitioner, does not place as much value on advanced practice as they
should, or does not consult the experts before making decisions.

Fulbrook's (1998) study highlighted that his participants felt that one of the key reasons
managers did not always support advanced practice was because of financial constraints.

Therefore, for a clinical expert to be in a management position there could be a difficult

conflict of interests, which would limit the ability to pursue ideal practice.

If

formal
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management was to be seen as a component of advanced practice, there would inevitably
be role restrictions and moral conflicts. The participants in his study concluded that the
advanced practitioner has a key role in relation to management, but that this role is one

liaison and collaboration.

If this is to work

of

however, the manager and clinical expert

need to share cornmon goals and values.

Freidson (1987) draws attention to the power issues that lie within this discussion. He
maintains

that: "However, when all is said

and done, the power to allocate resources

conditions the possibilities for consequential decision-making on the part of professional

practitioners" (p.4). In other words, the type and amount of resources available for a
practitioner's use are contolled by an administrator. While the practitioners have the

power to allocate the resources made available to them, if they do not take on an
administrative or managerial position themselves, many discretionary decisions will be
limited by the resources the administrator has decided to provide. This in turn limits the
amount and quality of work of a particular kind that can be done effectively. Resources,

therefore, represent the means available for the consequential exercise of power. This,
Freidson maintains, is the critical difference between managerial and professional power,
and represents the most strategic point at contest between them. This highlights a point

of tension for expert practitioners, the degree of which will be higher if managers

are

appointed who do not share a clinical focus and who do not value and incorporate the
expertise of practitioners in their management practices.

Dealingwith Conflict

Difficull changing and crisis

situations which occur constantly in medical imaging result

at times in high levels of stress and tension in departments. This may lead to conflict
between members of teams and between individuals. The participants in this study

highlighted the need for experts to have the skills to deal with such situations

if

procedures are to be run effectively. On the one hand they maintain that they do not
have too much conflict themselves with other members of the team due to their level

of

expertise:
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It depends who it is. How approachable they are,
on protocol, you know there are protocols, and

we'll say what we usually do. And

if

and you can always

someone is going

because they know

I've

fall back

off the track

been there for so

long and helped to write the protocols, they'll do what we usually do. I don't
Kate Int I

have too much conflict with the radiologists themselves.

However, their positions of responsibility mean that they do need to manage conflict in
respect to others. The methods they use to deal with conflict vary depending on their

personalities. For example, both Rachael and Kate refer to the seffing of boundaries or

limits in the excerpts below, although

it is noted that Kate includes the concept of

negotiation, which Rachael does not express the need for:

But I've learnt over the years, after being dragged through a few problems with
students, that you have to remain objective about whatever conflict you come
into with people and not become subjective. Other people, you need to hear them

out, give them a fair go, but setting the boundaries are important, especially

they're overstepping

them.

That comes back to knowing the boundaries and

being willing to not compromise

If it's staff, I
Setting

Jean prefers

guess

if

them.

Rachael

Int

2

it's negotiation. You can try to meet on a middle ground.

limits.

IGte Int

2

to take time to reflect and work through her personal feelings before

confronting a situation:

I don't like difficult people. But we all come

across difficult people.

up front with them because I think communication is importan! but

I try to be

I do find that

with diffrcult people,I will often have to leave the situation and go back and talk
to that person later, because I can sometimes get quite angry with difficult people
and I may respond immediately in a non-helpful way.
So

if you go away

and have a think about it and come back...

But I still will deal with it because I think that one of the things with difficult
people is that other people often shy away from confronting them and so they get
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away with it, and they get away with it and they get away with
become more

diffrcult.

it,

and they

Jern Int 2

In contrast, others such as Scott and Helen like to find out all the facts in the situation and
then take

a'softer'

approach:

Well instead of launching in if they've made a mistake, I try to find out the facts

first, because there could be reasons behind it, and then as you've read in the
critical incidents, I try to start off trying to work through it with them. I know
some people

try to blame people for things that go wrong, but

I try a softer

approach personally, just try to get the facts... the other thing I try to do is bring a

bit of humour into the situation and try to down play it...

Scott Int 2

With difficult staffit is important to have the facts and be sure of the ground you
are standing

on. Always

be prepared to say

if you are in the

wrong. Ifebn Int 2

Alex claims that she is 'too soft' and tries to find harmony in a situation by working
around the other staff:

Certainly as far as, for example, dealing with the same staff member, and
knowing how they react in certain situations, then you'll not deal with the same
situation the same way again

-

you might go about it a different way, because

you don't want the same reaction. I think you do change a lot with different staff
members how you actually deal with them, depending on how you know they are

going to react. Some people you can be very open and honest with, and know

they'll deal with that, and others you've got to pussy-foot around and almost not
say what you think at

all.

That can be quite frustrating, but

if you've got to work

with people, you've got to do that sometimes. I know not everybody's like that,
but I'm like that.

I

tend to keep a situation happy

if I can. I try

not to be

confrontational basically, unless the situation is dangerous or somebody's going
to get hurt by it.

Alex Int 2
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However, both Jane and Elaine express quite strongly the importance of a team approach

firm with people who jeopardise the effectiveness of the team:

and are

Diffrcult staffsituations are quite different. I believe that people working together
should pull together and work as a team. Although I am essentially a listener, I'm

very assertive if I think that something is being done incorrectly or unfairly. It is
Jane Int 2

important to discuss problems in order to sort them out.

t

allow them to have their say and respect that, although

I

don't suffer

wel[. If people have no desire to help or be
part of the team they may as well be somewhere else doing another job not
incompetence, true incompetence,

working with people.

I

am viewed at work as someone who can speak quietly

with other staff if a difficult situation arises and tend to cut to the chase to solve a
problem. Mostly this has been well appreciated and works

well.

Elaine Int 2

Whatever the individual approach, the participants hold in common an attitude of needing

to manage conflict because they are leaders in their practice and feel responsible for
quality and standards of that practice. There were no references found to this in the
literature on expertise studied.

Summary

This chapter has examined the interpersonal relationships occurring within the practice

of

experts in medical imaging. While there has been some literature written in regard to
health professionals and their patients, there is very linle in regard to relationships with
colleagues and other health professionals, other than in respect to power relations with
doctors.

This chapter has revisited and placed in context discussions of previous chapters relating

to power, patient advocacy, to teaching others and in turn leaming from others. It has
also become clear that effective interpersonal relationships are dependent on the maturity

of personal qualities, such as those discussed in Chapter Eight. The participants in this
293

study demonstrated how these inner and outer relationship qualities are integrated in
expert practice.
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CHAPTERTEN
Professional Prsctice

Our need to understand our experiences is perhaps our most distinctively human

attribute.

We have

to understand them in order to lotow how to act efectively.

(Mezirow. Transformative Dimensions of Adult Learning).

'Professional Practice' has been shown as the central theme in the model proposed in

it is through practice that the other aspects of expertise are
aspects are integrated in practice, however this chapter will explore

Chapter Four, page 1 12, as

expressed. These
aspects

of 'doing' not addressed in previous chapters, leaving the dimensions of

integration and transformation to be focused on when considering the model as a whole
in the final chapter.

This chapter examines two aspects of expert practice. Namely: 'skilled behaviour',
which is also referred to as 'technical expertise' by Rolfe (1996); and 'thoughtful action',

which includes the more deliberative aspects of professional practice which have been
largely excluded from the experiential models of expertise.

Skilled Behaviour

As described in Chapter Four, the experiential models contributed by Dreyfus and
Dreyfus and Benner emphasise skilled behaviour in complex situations, and the long time
period

it takes to establish this skilled behaviour.

Their emphasis is on learning from

experience, with intuition being the final stage of skill acquisition (Dreyfus

& Dreyfus,

cited in Blackmore, 1999). This latter premise was debated and rejected in relation to the

participants of this study in Chapter Six. However, participants did draw attention to the
necessity for experience and time, and to the mastery of the technical aspects of their
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role, enabling speed and fluidity of response. These aspects are illustrated within this
section along with an explication of the effects of habitual responses.

Time and Experience

All the participants drew attention to the importance of both time and

experience in

becoming an expert:

Well the first thing that comes to mind is sheer experience, the time in the job,
doing the job, doing the tasks. And without that clinical experience, whether

it

be in conventional, or even as an expert in clinical tutoring, youove got to spend

Rachael

the time building up the expertise.

Int I

Macleod (1991) draws attention to the centrality of concrete experience as the source
and testing ground for learning in experiential models of learning (Kolb; Jarvis; Boud,

Keogh

& Walker; Mezirow; and Argyris &

Sch<in, cited

ibid.). While Macleod (1991)

challenges a deliberative stance, instead supporting a non-linear process of noticing,
understanding and acting, or becoming 'attuned' to experience (an on-going 'picking up'

of practice),

these models maintain that experience alone

is not sufficient

-

the

'experiencer' has to consciously realise the value of that experience. That is, they need to
bring the experience to conscious awareness in order for learning to occur. The data from
the participants in this study tended to support a conscious stance, while not lessening the
value of attunement to practice. Russell (1993) and Wade (1998) support this view also,

although it is interesting that the experiential models of expertise take quite a different
stance, highlighting instead the role of implicit and instinctive responses.

In his studies of expertise in teaching, Russell (1993) highlights *1s importance of critical
analysis and deliberate action, stating that experience can only contribute to expertise

practitioners are capable

of learning from

it.

if

Wade (1998) refers to teaching being

regarded as an art as much as it is a science based on technology, which highlights the
need for both practice and observation. However she qualifies this in saying that this
does not mean that experience is synonymous with expertise or being a 'master', that

while skills are important, they are not an end in themselves - experts also need
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sophisticated cognitive development. Medical imaging can also be seen as a mixture

of

art and science, particularly in conventional imaging, with the 'art' relating to the skill
required to obtain a high quality image of human beings in a variety of conditions and
degrees of ability to co-operate in the process:

One of the others said there is

far more of an 'art' to conventional imaging -

there is alwtys the thinking, but also the art of doing it...

Yes. It's up to you how you get that image, how you move the patient or project
Scott Int 2

the beam.

Macleod (1991) also highlights the importance nurses place on time in ongoing practice.
However, the participants qualiry the criteria of both time and experience. Firstly, in
respect to time, they were all adamant that someone practising for a long time

will not

necessarily become an expert, that expertise is also dependent on the person's attifude, as
was discussed in Chapter Eight:

Expertise is somebody who has a lot of experience and has used

people that have been
progressed

it.

You can get

in a department for quite a long time, but haven't

in any way, they're happy doing their 9 - 5, their shifts, midnights

and things, but

don't actually go for any further learning. They don't extend
I(ate Int

themselves in any way.

I

Um, no... there are a lot of people who have been in medical imaging for many
years who have no idea, and you would not call them an expert at
being in the job for a long time doesn't make you an expert at

all.

So no,

it. Specialising,

or

looking for further education and gaining further knowledge in what you do can
make you an expert.

Elaine Int

I

Further, Helen makes the point that some people naturally pick up their skills a lot faster
than others, so that stipulating

a'long time period' may in some cases be eroneous:
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There are no short cuts, although with ultrasound, some people pick it up quicker

than others. (Person

x), is probably the quickest

through as good and as quick as
people may be able to pick

her.

-

She picked

I've not seen many come

it

up straight away. Some

it up very quickly, but not everyone's like that, and
Int I

Helen

they all still have to go through the theory and training.

As part of their notion of 'experiencen, they mentioned the importance of building up

a

repertoire of cases to refer to, both in terms of 'sheer numbers' or practise, and range,
both within and outside the specific area they are now specialised
use

of

case-based reasoning, as referred to

I feel that being

an expert in the

This supports their

in Chapter Seven:

field is someone who has a particular interest in

it and they gain more knowledge than their
area

in.

peers through being exposed

to that

more. They are able to do the procedures many times, so they

gain

experience, finding out all the pitfalls, all the problems and how to address them.

Gaining more experience through the length of time they have been working

there. Someone with ongoing enthusiasm for the area, that would trial different
things, see

if they work and if they didn't,

have trialed

too. They would

maybe they would build on ideas they

become more knowledgeable that way too, in that

particular area... .So I think generally, it's from the number of cases you've done
Scott

really.

It also depends on what they're being exposed to obviously
kind of work you're actually doing in the unit,
experience you get and what the workload is

it

-

it

Int I

depends what

depends on the range

of

like... I've learned a reasonably

wide range of different set-up situations and patient types and therefore
pathology types and all that sort of
gets quite

thing.

So a range...

I think (department x)

a range of different types of scanning, so I get a wide range of

experience there. Like

if you're

somewhere else that only does limited patients,

like maybe only does lumbar spines, and doesn't do any anaesthetics, doesn't do
anything out of the ordinary or far-reaching as far as technology is concemed,
then again you're not going to have as much experience... obviously experience,
as

far as what you have experienced. You know more and more how to react.
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You might have reacted to one situation that was new to you at one stage, then
you come across that same situation again, or something very similar that you
know you can react better to, so you would then maybe act slightly differently
than you did at the beginning. Because you've learnt from that experience, not

just

because

you're reacting to a situation you've known before - that's just
Alex Int

matter of time, time and situation.

a

I

Have youworked in avariety of different places?

Yes

I have, and different types of things. I've worked in a big

started CT and

MRI

and angiography,

hospital, where I

all those things. I've also worked in sole

radiography in a country hospital, so it was totally different. Each of those things

built on my confidence, and I guess my expertise.

Jane

Int

I

The repetition of procedures, with their similarities and differences, successes and
failures, enables the formation of mental models, as discussed in Chapter

Six.

These

mental representations allow for a more flexible and effective choice of different courses

of action. Repetition of procedures also contributes to practitioners learning various
'tricks of the trade', or what Dreyfus and Dreyfus (1996) call 'rules of the thumb', which
tend to be passed on to less experienced staff one-to-one rather than being learned
forrnally:

I reminded him of my

rulen which

want to move the patient

if

is 'always angle the tube the way you would

he could' and

'to still

use the same entry and exit

points' (in this case, the medial first and then lateral malleoli). He realised he
Rachael CI

had to angle posteriorly about 10 degrees.

These tricks of the trade are often adaptations that have been shown to work in certain

contextual situations and for which the appropriate use makes the procedure simpler and
more efficient to perfonn. For example:

We proceeded to do a lateral knee with horizontal ray, by placing a thin wedge
foam pad under the knee but on top of the

pillow from the

pillow. This

ensured we cleared the

film. I explained to the students that we would need to place

a
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foam pad under her right hip so that her left leg would roll out externally,
ensuring a good lateral. Sure enough, the lateral was perfect demonstrating a
beautiful soft tissue effusion as well as the fracture.

Rachael

CI

While the participants identified that a wide range of experience (including outside their
area

of curent specialisation) is valuable in building up expertise, they maintain that to

be an expert in a specialty area requires focused knowledge and experience:

There's no way you can be really good at a huge range of things rather than a
focused area.

I

mean, it's common sense, you're far better to spend a lot of time

in a focused area than in doing lots of everything, unless it's very basic stuff. But
Alex Int

for in-depth knowledge and experience, you need a focus.

I

This is supported by theorists such as Chi et al. (cited in Tennant,1996), who maintain
that an expert's knowledge is domain specific and cannot easily be transferred to another

domain. Fulbrook (1998) discusses this in regard to the specialty areas of nursing. While
he allows that some aspects of advanced practice such as researctr" personal knowledge,

communication skills and the ability to integrate knowledge and experience into practice
are transferable, specialist knowledge is

not. It takes time for an expert in one specialty

area to gain the specialist knowledge in another in order to be deemed an expert. The
greater the difference between the new environment and the previous area of practice, the

longer this

will take. However, he maintains that advanced practitioners moving

to

different areas would achieve advanced practice status more quickly than non-advanced
practitioners would, as their core of skills and abilities mean that they can adapt more

quickly to a new environment.

Habitual Response
Eraut (1994) maintains that the term

'skill' is given a wide

range

of meanings, all

carrying the positive connotation of competence. He uses the definition: "...practical
knowledge combined with ability" (p.l I l), but also adds that it generally relates to a
complex sequence of actions which has become so routinised tbrough practice and
experience that

it is performed almost automatically. Tomlinson (1999a) also confirms
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that many writers reserve the term

'skill' for

the automatised aspects of action. Eraut

likens this to the performance of teachers, whose skilled behaviour is acquired through
practice, with feedback from the effect of their actions on classes and individuals.
According to Eraut, their teaching practice gradually becomes routinised, which enables
them to cope with an otherwise highly stressful situation with continuing 'information

overload'. This suggests that routinisation results in a decrease in conscious behaviour,
with much knowledge becoming tacit.
Wade (1998) also refers to routine action in relation to studies of teaching expertise. She

maintains that an expert teacher has a complex knowledge structure composed of
interrelated sets of organised actions or 'schemata'. These can be regarded as routines

which can be used flexibly with little cognitive effort by skilled teachers, due to their
repeated use in practice. They therefore 'free up' teachers to deal with unpredictable
elements of a teaching session. These schemata may be implicit or explicit, but reflect

only a fraction of the planning that characterises skilled teaching. She suggests that they
need to be made explicit to help in contributing to the 'craft knowledge' of the profession
and to assist the development of novice teachers. In contrast, Brown and Mclntyre (cited

ibid.) suggest that effective expert practice seems to be dependent on fluency of action,
which they maintain is only possible

if the action

is spontaneous, habitual and largely

automatic. They state that teachers: "...do not seem to consciously know what they are
doing, how they make judgements or why they act in a particular way'o (ibid.,p.97).

It is apparent therefore that there is conflicting

evidence, or interpretation of data in the

literature regarding habitual versus thoughtful action, much of which comes back to the
debate over explicit and implicit knowledge. In Chapter Six, the issue of explicit and

implicit knowledge was argued in respect to the participants in this study. While they
acknowledge that when situations are routine and repetitive their practice becomes more
automatic, they also note that much of their practice is non-routine, that they can make

most aspects of their knowledge explicit when required, and that habitual response is
something to be guarded against, as this is when mistakes have the potential to occur.
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Their more automatic responses they identiff as being 'instinctive', as illustrated in the
following excerpts:
Certainly as the years go by I work more intuitively, more instinctively. Often
people say to me, well how did you know to do that? Why did you do that?

It's

good for them to ask that, because often you don't ask yourself, you just do it,
Rachael

and that's experience again.

Int

I

A lot of work I do up there tends to be instinctive...
Because you've done it so often before?

I think

- you've got a lot of experiences to draw on - different situations,
difficult patients, things like that, for whatever the situation may be. Yes, so
Yes,

so

you're drawing on past experiences

-

you probably don't even realise you're
Seott Int 2

doing it" but it happens like that.

In Chapter Eight the participants noted that some rapid decisions may be instinctive
rather than deliberative. This is also referred to by Eraut (1994), who maintains that a

significant number of rapid decisions do not involve deliberative processes, but

are

instead interactive decisions made on the spur of the moment in response to a rapid
reading of the situation and the overall purpose of the action. He states that:

Such decisions have to be largely intuitive, so the person concerned

will find it

quite difficult to provide a quick explanation. This creates a dilemma that
characterizes large areas of professional

work. The development of routines is a

natural process, essential for coping with the job and responsible for inmeased

efficiency; but the combination of tacit knowledge and intuitive decision-making
makes them

difficult to monitor and to keep under critical control. As a result,

time: not only

do

they fail to adjust to new circumstances but 'shoftcuts' gradually intrude, some

of

routines tend to become progressively disfunctional [sic] over

which only help professionals to cope with pressure at the expense of helping
their clients (p.l I

l).
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Eraut suggests that daity talk arnong many professionals indicates that deliberation may
be more the exception than the rule, where symptoms are treated rather than attending to

the problems they disclose. However, he does not identiff whether these professionals

are considered experts. The participants in this study disagree with his statements

if

taken as a whole, and evidenced a fairly refined understanding of this 'dilemma', with all

valuing quality and standards over 'shortcuts'. While they identifr that by handling some
aspects

of a procedure routinely, they are freer to concentrate on the more difficult

aspects, in general they have strong arguments for nying to ensure their practice is as
conscious as possible to allow them to maintain their high standards through reflection,
assessment and consequent improvement. They maintain that automatic practice relegates

practitioners to being 'button-pushers', or at best what they term 'technical experts'

'real' experts: "I certainly don't like to be a button-pusher, or to do
something just because that's the way it should be done" (Lisa Int l).

rather than

The concept

of

'technical expertise' emerged in a previous study (Yielder, 1997),

whereby new graduates in medical imaging identified that there were senior MRTs who
otrue
experts'
produced technically very good images, yet whom they wouldn't class as

because they hadn't managed to move into an assessing, critically reflective and
communicative role. They tended instead to perform well in an automatic, efficient, yet
non-reflective style which showed mastery of the technical aspects of their

job.

For this

reason Rolfe (1996) maintains that the expert stage of the Benner and the Dreyfus's

models would be better labelled as technical expertise, and proposed a further stage

of

more deliberative expertise beyond it, which he terms 'advanced practitioner'. Russell's
(1993) understanding of expertise in teaching also supports this. He cites Kennedy's four
aspects

of expertise

as

being: technical skills, application of theory, critical analysis, and

deliberate action. The first of these is emphasised in the models of Benner and Dreyfus
and Dreyfus, while the other three are inherent in those that support a more thoughtful
and reflexive understanding of expertise.

An automatic style of practice was discussed in Chapter Three, with the process of
habituation, or routinisation being 'warned against' by Ifuuppi (1991), Jarvis (1992) and
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Ryle (1949), in that practitioners cannot always act in a taken-for-granted manner when
they are confronted with new or changing situations. Automatic responses inhibit the

ability for practitioners to be able to adapt or change their practice. Given the high
proportion of non-routine and crisis work involved in medical imaging, in conjunction

with rapidly changing technology, this field is unpredictable and requires constant
assessment and adaptation. The discussion in Chapter Seven identified the cognitive

aspects relating

to this, with participants maintaining that while less evaluation

is

required in non-routine situations, very little of what they do is routine: 'olt's not
mundane at all

- it's not a mundane job, so it can't be too routine. It's very rare that you

can be automatic" (Alex Int 2).

They do not like to rely on automatic responses either cognitively or in terms of action,
however the ability to draw on a repertoire of what has worked and not worked before
and the mental representations they have developed, help them to be able to make a nonautomatic, yet rapid response.

Level of Response

Chapter Seven referred to the cognitive processes described above, which allow for a
rapid mode of interpretation and rapid reflection-in-action. These processes are advanced

pattern recognition and well developed, complex mental models. Rapid cognitive
responses may

flow through to enable rapid action. The necessity for speed in practice

was referred to by all of the participants, for example:

Speed does

numbers,

count. In a lot of radiologl these days, if it's not the speed of sheer

it's the speed that this patient needs to be assessed and got on through

for one reason or another, clinically

or...

Speed rules your life

days you're running just to keep up with the scanner.

It

really. Also

these

goes really quickly, so

you've got to be thinking ahead. As soon as we've done one patient, we're

thinking "Now, whoos next?o' So we're starting to mentally and physically
prepare for the next one.

Kate Int 2
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if

I think I would see someone as an expert in medical imaging, in a specific are4

they could handle virtually anything that came their way and could work through

the situation, and

I

guess speed is an issue, working through a situation

fairly

Lisa Int

quickly.

I

However, Jean notes that the ability for speed can make teaching new staff, which is part
of her senior role, diffrcult:

Sometimes... well you want to do

it yourself,

because

quicker and a lot easier than the person. Sometimes

you know you can do it

I'm a linle bit impatient

I have difficulty holding myself back...

Jean

and

Int

1

ln order to be able to work quickly, the technical aspects of the equipment and procedures
need

to be mastered. In the

case

of the specialty areas using complex imaging

technology, such as CT and IvIR, this is crucial:

I think there is the ability

to make horrendous errors in the specialty

because things are happening very quickly, and again the set-up...

areas

it is much

more, probably deeper thinking and the ability to try and shut out, because you

it all to be wrong, and if it's all
can be much greater... if there is a technical

can set up an awful lot of scanning, only for

wrong, well

I

mean the mistakes

problem and you are in a really crucial part of a scan, that can be tricky,

I

mean

you can lose, you can actually lose scan information very quickly or the ability to

scan. I mean if IV contrast had been injected and you need to do it within
certain timeframe - 20 seconds - then you have an equipment problem, well
the scan finished. You can't go back.

a

tlat's

Lisa Int

I

However, as stated in the previous section, they advance the argument that some senior

MRTs may have mastered the technical aspects, yet still not be considered experts when
they do not possess the other characteristics this study has argued are important for
expertise:
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I definitely saw (person x) as an expert. Not maybe so much (person y) - he was
quite laid back, and although he was good at producing a particular film. '.

Scott

I can think of

Int

1

one in particular who has been around for years. Very competent

in delivering what she has to in terms of an image, but not up to date with all the
techniques, um... or make

it her

business to learn the equipment

in order to get

the image, but... she's not up with the play, and I don't think you can call her an
Rachael

expert.

Int

I

In the second of these excerpts, Rachael is indicating that experts need to 'keep up with
the

play', which involves an attitude of wanting to keep learning and to know more than

just how to technically produce a good image. This allows them to be able to handle new
situations:

That's the main thing

- being confident in what I do, being able to handle new

things, new techniques that may be difficult, handling difficult patients. New
situations and difficult situations, due to confidence and having extra knowledge.

Jane

They also note that this knowledge can be lost quickly

Int

I

if they do not keep up the

opportunities for putting it into practice:

You lose your knowledge reasonably quickly in certain areas. You see I'm doing
plain film stuff, I'm not getting to do fluoroscopy, so you do lose a handle on
those areas, and

I think certainly you've got to try to keep your finger in the pie,

actively. I think it could be reignited very quickly, I don't think it goes away, but
keeping up with the foibles of equipment and procedures, you've really got to be
active. at the coal face.

Lisa

Int I
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Thoughtful Action

This section illustrates the emphasis the participants placed on the necessity for
deliberative, or thoughtful action. It includes the importance of planning and prioritising,
and their

ability to modiff practice in response to change.

In Chapter Fow it was argued that habitual action in routine situations can be described
as 'mindlessness' (Langer, cited

in Mezirow, l99l),

as contrasted

with 'mindfulness', or

being fully engaged in making distinctions, creating categories, and being aware of both
content and multiple perspectives. Langer maintains that people are more likely to be

mindful and have accurate perceptions when they are attending to the unfamiliar. In this
mode of thoughtful action, practitioners:

... welcome new information, involving more than one view, and focus on
process before outcome, control over content (meaning perspective), and creation

of new categories (ibid., p.l l5).

She interprets mindlessness and mindfulness (or non-reflective and reflective action) as
states ofpassive or active involvement (respectively)

with experience.

This section therefore examines the mindful, or deliberative aspects of expert practice,
which the participants in the study maintain is one characteristic which sets experts apart

from those who merely exhibit skilled behaviour. This is supported by Rolfe and
Fulbrook (1998), who see advanced practice as 'mindful expertise'. They state that:

... when advanced practitioners make decisions, they do so having acknowledged
all the factors that impinge on a particular situation and having weighed up all the
possible consequences of a variety of possible interventions (p.282).

Unlike Benneros experts (1984), according to these authors, advanced practitioners are
able to articulate the underlying rationale of their clinical decisions and advance the

307

practice of their colleagues not only by example, but by explanation. Wade (1998) writes

of the complexity of human action in situ and emphasises the need for experts to be able
to interpret each situation and respond accordingly. That is, she argues for an interactive
process between knowledge and practice, citing Can as stating that practice is not:

"...some kind of robot behaviovr" (ibid., p.95). Instead it is a consciously performed,
intentional

activity. Hager (cited in Gonczi, 2000) also argues that truly competent

people are those who are able to act wisely in the situation in which they find themselves,

argulng for a theory of knowledge based on the fusion of both reasoning and acting. In

addition, Langer has found that mindfulness increases productivity, satisfaction,
flexibility, innovation and leadership ability. These are all qualities exhibited by the
participants.

While some areas of deliberative behaviour have been examined in other chapters, for
example in respect to knowledgeo or cognitive processes, this section specifically
examines their translation into mindful

practice. Chapter Six discussed the integration of

theory and practice, establishing that the participants strongly affimred their linkage, and

that both are needed for expert practice.

A slight distinction from this

discussion

however, is the differentiation in practice of thinking and doing, that is, manual and
cognitive skills. As referred to in Chapter Three, Tomlinson (1999b) urges us to avoid

the thought versus action dichotomy of traditional dualism, which is a rationalist
approach. He makes the point that action always takes place in and on a context, which
must be oread' in relevant ways in order to be acted on appropriately. This needs more
than just context awiueness

- it also requires

as: "...grounding for the respondent

an understanding of how the context works

and anticipatory actions required for flexible

capability" (1999a" p. I 5).

The participants maintain that thinking and doing go hand in hand, that they are always

thinking, but that the degree of manual skill varies between the specialist areas, and
between different aspects of procedures.

It

was argued by the participants involved in

conventional imaging that a more pronounced manual role is involved in this area than in
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the specialist areas. Scott, for example, states that this is why he has chosen to remain

involved in conventional work, because he is more manually oriented:

I think it's more a manual job, conventional... You find that

when people from

the specialties come back into conventional work, they have trouble sometimes
doing the plain

films.

Scott Int 2

Participants from the other areas however, indicate that manual skills are still vital in
their specialities. For example, in ultrasound:

Yes, you're thinking all the

time. Frame rate, TGC,

compression, noise, things

like that. So you're flat tack there. You can just go straight into presets, but I

like to do it myself, unless I'm in a real hurry, or

if I've got a particularly

difficult patient. But there are a lot of manual skills, especially with transvaginal
scanning. You have to be very, very careful. You have to know exactly where

you are. You've got to not incur any pain, then you've also got to make sure
everything's just right. Thinking... is all the time. You can't do your job without
it, you can't do your job half asleep.

Margaret Int 2

In MR:

...

unlike CT you use different coils, and you have to position the patient

properly. Younre still, in the same way as x-ray, positioning and doing that
manual side of things, and

if you don't

get that right then you won't get the next

bit right. So I don't agree with that - I think CT would be more like that, but
then I'm not experienced in CT, but

I don't think they have anything like the

different coils and things. They just put them on the bed. They've just got the
head holder. They've only got the one plane to scan in as well in

CT.

There's

definitely a lot of manual stuffto start with, and you're also thinking obviously.
The difference there between MR and conventional is that generally you're not
going to have a problem positioning whether you've got a big patient or a small
patient, say for a lumbar spine or something. They'll always

fit on the bed and

you may have to change the size of film, depending on how big they are, but you
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don't have to think outside the square too much. Whereas with MR, if you've
got a big patient and you've got to image their shoulder or somewhere a bit more

difficult, you've got to think about how you're going to get the patient in the
scanner with the

coil in the right place and there's an awful lot of practicality

involved. Also you've got to talk to the patient and make sure they're not getting
too clausfrophobic. So there's a heap of things going on all at once when you're

trying to get an awkward patient into a machine, which I don't think goes on so
Alex Int 2

much with conventional.

Or in CT:

If I'm teaching, a lot of it is thinking. Teaching and supervising, which is more
what I've been doing with the PACs system coming in as

well. I've

been

training a lot recently. But then I could have a day, or half a day when I'm just
scanning. There are a lot of manual skills involved in scanning, and

I love it.

So

it's a mixture. Even when I'm supervising, I can still do a lot of patient-on,
patient-off things, which is heavy and demanding physically and mentally,
because you have

to introduce to the patient whatever you are going to do to

them... It's certainly not all manual, or all thinking. The radiographers though
do find that they spend a lot more time on their feet

if

they spend a whole day in

the general departrnent, whereas we get to sit down and use our thinking when

we're scanning. Probably the proportion of thinking is higher than with
conventional because we do a lot more to a patient without having to shift them.
You get them on, into position, and from then on you're thinking about what you
need to do on the keyboard, once you're past the explanation

stage. Kste Int

2

Hager (2000a) cites Edel in arguing that complex work situations of the kind that requfue
teamwork involving many highly skilled workers using sophisticated tecbnology (as are
these participants), are prime exarnples of the kinds of activity that combine thinking and

doing. Beckett and Hager (2000) reject 'false dichotomies' in respect to thinking and
doing, instead arguing for their integration in an: ".. .organic logic of action" (p.304).
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The aspects of thoughtful action included in this section have been grouped into two

areas. Firstly, those involved in regulating action, such as anticipation, prioritising,
undertaking multiple tasks and establishing effrcient action. Secondly the mode of
action, which includes several processes relating to practical reasoning and adaptation.
Eraut (1994) maintains that deliberative processes lie at the heart of professional work,
and that they require unique combinations of propositional and situational knowledge,
and professional judgement. To be followed through into deliberative action, they also
need to be accompanied by a high level of skill.

Eraut summarises the link between expertise and deliberation by linking speed and

cognition. That is, action carried out immediately, he characterises as 'routinised
unreflective action'; action carried out a lot more slowly, he characterises as 'action

following a period of deliberation'; with a middle stance of 'action monitored by
reflection'. While this

seems

fairly obvious on the surface, the participants in this study

indicated that although they may act quickly, it does not mean they are not thinking, but

rather that they are able to think very quickly by drawing on their experience and
knowledge 'on their feet' (see Chapter Seven). I would also suggest that his 'slow' phase

could in fact reflect a less expert practitioner who needs far longer to process the

situation. Eraut also suggests that deliberation is unlikely to occur in the workplace
unless the professional has deliberative time purposively built into their perfonnance

periods. Perhaps he is referring to a much longer timeframe or a qualitatively different
process than the participants have considered necessary for deliberation. For this reason
the focus for this section is titled 'thoughtful' rather than 'deliberative' action.

Regulating Action

In Chapter Seven, the participants highlighted the importance of mental and physical
preparation, that is, reflection before action, which is supported by the work of Xiao et al.

(1997). Prior anticipation and planning, whether of potential problems, equipment that
might be needed, or of a condition that may be found, results in greater efficiency in
conducting both a single procedure and also work flow on a larger scale. This is of
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importance to the participants, given their leadership roles. For example, in terrrs

of

equipment:

Not so much the sequence, but it would be the "What if there are l0 people in
the room around the bedspace?" or *Have we got all the equipment?'n, and that
sort of preparation. But more the sort of multi-trauma in ED (Emergency)
around in the department I would plan in my head and probably write down on a

piece of paper the order or sequence of films... there are the things that you

would physically do, and that comes back to preparation, being aware of what
you're going to need, or could need, making sure everything's there.
Rachael Int 2

Yes, you have to check the probe, whether it's perhaps a little bit off, or the
frame rate's down, everything's gone slow, the computer's slow

to check

it. I change

I figure my seniority

patients around the equipment.

allows me to do that (laughs)

-

I

- yes you have

chsose the best machine

push my way in so

I

-

get the

Margaret Int 2

best images!

Or preparation before unusual or non-routine procedures:

Cases

do

I'm not familiar with, like

scrotums for instance, in private practice. Yes I

- I have a picture of how I'm going to attack it in my head before I start. I'll

do the normal one first, to get a good idea of the so-called normal one, and then

['ll

do the traumatised one. DVTs (deep vein thromboses) are not my fort6, I

don't like doing them, but
thoughts first, and think

I

do do them, and so

right I'll

start this way...

I

have a quick gathering

of

Margaret Int 2

Well the ones I'm very familiar with I don't, but... I'm just thinking of the DSA

(digital subtraction angiography) ones that we do in theatre that we only do four
or five times a year... I definitely go and look at the protocols for that... Yes, I
do do preparation... Then

if

you're going to do a procedure you haven't done

very often, you can see your thought processes working as to what did I do last
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time? Which side did I come in from? Where should the tube be

-

on the top or

the bottom? So you are preparing mentally in that respect too.

Scott Int 2

Other forms of anticipation can also guide practice, creating greater efficiency and
higher quality of serviceo for example:

You get your atelectasis, or consolidation, you get to know what they look like
and what to expect for the type of problems we see up here. You can anticipate

the pathology, you know that their chest is going to look a lot worse in a few
more hours, in 24 hours.
the next time,

if

It means you can anticipate when you go to x-ray them

you know they've got pulmonary oedema, or if they've got bad

consolidation you can increase the exposure and you can keep that in the back

of

your mind... And you can sort of anticipate how long procedures take and I've
found I've got very good at it, and there's many a time I've walked into theatre
and have arrived at exactly the right time they've needed us and give them a

shock. I just anticipate how long they're going to be - you know the operation
back to front, what they've got to do before they need you, and you can say, well

that

will

be about 20 minutes away... Anticipating how long things are going to

take, or whether you might need to leave a machine available for something acute

that might happen or might not, or somebody doesn't like their particular
machine

-

like one particular surgeon won't use one particular machine...
Scott Int 12

Benner et al. (1996) link skilled performance with the anticipation

of likely

events,

terming the fluid perfonnance of nurse experts 'embodied know-how' (as referred to in

Six). They maintain that knowing what to do and when to act are linked with
knowing how to do what is needed. However, their main emphasis is on skilled
Chapter

performance, with little explication of their meaning of anticipation. They appear to use

this tenn in its unconscious, or implicit fonn, as they do not write of the importance
preparatioq and state that prioritising is not a focus in their participants' accounts.

of
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It is common in the busy
they

will

and complex environments the participants are working in that

be confronted with multiple tasks which need to be acted upon. They all

sfressed the importance of being able to prioritise effectively:

Quickly weighing up the pros and cons and then prioritising, thinking well okay
what is the most important thing to get out of this situation, this examination, or
Lisa Int 2

whatever, and then go and do it.

I work out fairly quickly in my mind what

needs to be done

first. For instance,

yesterday the patient was lying on the table and the problem was in the middle

of

a procedure, so from that point of view the procedure needed to be able to
continue as quickly as possible, so what I needed to do was get the equipment
working again and worry about the rest of it later on.

Jean Int 2

The following critical incident illustrates a complicated situation located in an operating

theate environment, which needed urgent prioritisation:

This incident was critical because I could not give a quality radiology service at
peak times due to lack of resources. This meant patients were under GAs (general
anaesthetics) longer than necessary and operating room personnel were delayed.

This may have meant patients being cancelled off lists because there was not
enough time to operate on them. Other areas such as gastro and recovery were

also under the same predicament. Staff were idle waiting for radiology. My
main concem was to prioritise quickly and get radiology services to the most
important procedures. Other concems were to contact the main department to get
more staff and to communicate with the less important procedures to advise them
of the delay.

Scott CI

Most of the participants indicate that they prioritise according to urgency, for example:

... I've found I've got very good at prioritising over the years, since I've taken on
the job (in charge). So I don't find it a problem prioritising, because obviously,
pacemakers for example, would come at the top of the

list.

Or patients under GA
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(general anaesthetic), as opposed to doing out patients, or sympathectomies, or
chest x-rays in recovery

-

they can wait because they're not life-threatening. So

in terms of prioritising, I deal with life-threatening situations first. That becomes
quite easy

I find... it's

when you get a whole lot of theatres with anaesthetised

patients that want you at once and you've run out of resources

-

that becomes a

problem. We have got structure in place I'm meant to go through, but they often

fall over and that's a problem for me. That's when I try

and anticipate things,

before they actually happen and try to change the list around, but that's not
Scott Int 2

always possible.

I don't think that in a difficult situation you often have time to think about
prioritising. It can

be

just a case of doing the most urgent thing first and then
Helen Int 2

going from there.

Others indicate that they always prioritise the patient:

I have a client first priority. And if the examination outcome occurs well. so be
Elaine Int 2

it.

It depends on the situation

but generally patient care is the first and foremost

priority. Taking one step at a time is essential.

Jane Int 2

Jane's attitude is reflected in the following excerpt from a critical incident report which
concerned a patient suflering an allergic reaction to a contrast medium which had been
administered during a MR scan:

My thoughts were how to contain the progression of the allergic reaction and to
prevent a potentially life-threatening situation occuning. My first priority was to
assess the patient's condition and then

I felt that it

to get assistance. Throughout the incident

was necessary to stress to the patient the importance of telling us

about any symptoms that she may be experiencing while not unduly worrying

her. After the incident I

realised

just how complacent we can become

because

allergic reactions to Gadolinium are rare and usually only minor.

It

was
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important to reflect on this situation and understand the importance of close
monitoring of all patients who are given contrast media-

OnIy one participant, who works in

M&

indicated that safety was her priority. As MR

of ionising radiation, this would mean safety from metallic

does not involve the use

objects specifically, and safety in more general terms:

Certainly with MR there are big safety issues. Safety

will always come first

as a

priority. It may not be something you necessarily think about, but it's something
Alex Int 2

that always happens...

It is interesting that the other participants didn't mention radiation safety,

as

it would

be

expected that conventional imaging and CT practitioners would prioritise this, due to the
emphasis of their education. Another aspect of prioritising they held to be important, was
the ability to stay calm:

I

resolve

to remain calm, and then I work it out in my head. I just

have to

prioritise which has the most serious implication and deal with it from there.
Jean Int 2

Well I tend to prioritise a
a steFby-step

basis.

lot. I try to stay calm, and work through it basically,

on

Scott Int 2

As discussed in Chapter Eight, the participants expressed the value they place on high

work standards. The ability to plan, prepile and prioritise impacts on efficiency and
therefore on standards.

It

was interesting to note the frequency with which the

participants used the term 'efficiency' in their critical incidents, for example:

The resolution here was to continue on in the most efficient manner with the
examination, once

I

realised we could not transfer her to the table. We did so,

with little disruption to the flow, and certainly nothing the patient would have
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been aware

of... I was thinking about being efficient

processed and back to resus as quickly as

and how

possible

to get the films
Rachael CI

As indicated in the excerpt below, they are committed not only to doing their best, but
also to improving their service:

I find a better way of doing it I like
up so that everybody can share that knowledge... Well, with

I'm all for continuous improvement too,

to write it

so if

continuous improvement, where we're having to come up with progressive things
and make the area flow better, or improve the way we do things,

I guess it's not a

large part of my time, but it's something we have to constantly put time into and

Scott Int2

document.

Mode of Action
One of the strongest themes emerging from the critical incident data in particular, was the

participants' ability to use their initiative, and to improvise, adapt and modiff procedures
to deal with non-routine or changing situations. As previously stated, medical imaging is
characterised by change. No two patients are the same, pathological conditions and
procedures with which to image them vary, radiology departments

all use different

protocols, and imaging specialties operate from totally different technological bases
which are in a state of constant development. As such, the f,reld of medical imaging is
complex and indeterminate, particularly with the introduction of role extension.

In a previous study of new graduates (Yielder, 1997), it was shown that the participants
experienced great anxiety

in confronting unfamiliar, non-routine, highly

pressurised

situations. They were still at the stage of needing to 'work with the rules' and expressed
great difficulty in being able to adapt and improvise to meet the needs of a changing

situation. In contrast the experts in this study were confident in their ability to manage
any sinration which arises within their specialty area, adapting or disregarding the 'rules'
as necessary in the particular

context. This is supported by Sutton and Smith's (1995)

observations of expert nurses who, because their clients are central to their efforts, are

willing to 'bend' the rules. Benner (1984) also notes that the expert performer no longer
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relies on rules or guidelines to connect understanding to action. Fulbrook (1998)
however, takes this further, in maintaining that advanced nursing practitioners operate not

only autonomously, but 'outside' the rules. They are able to respond to each situation

individually, guided by their experience and therefore do not need to refer to rules or
guidelines to determine what to do and are quite happy to break them

if this is in the best

interest of the patient.

In Chapter Seven the emphasis of the experts working beyond rule bound behaviour was
discussed in respect to their more flexible thinking processes. They noted that those

with

less expertise tend to try to follow procedures using a'recipe' approactr" whereas with
expertise:

You get past sticking to the rules. You've got enough experience to walk in...
other people recognise you :ls being more mature and they'll listen to you,
whereas they

won't listen to some young one who is struggling just to get the

Kate,Int I

best out of the patient.

Or, as stated by Scott:

I've found that when students get trained a certain way, they think that's the only
way it can be done, but obviously with experience you know you can do it many
mort ways, you are able to be more adaptable.

Scott

Int

I

However, the following critical incident illustrates the level of risk that may be taken
when needing to make a decision to move'outside the rules':

The reasons for the existence of the company policies was recognised but the
situation did not seem to be moving forward by following company guidelines.

The risk
accept

I

I took stepping out of the guidelines

full responsibility for my actions

necessarily meant that

I

should

and not implicate anyone else. However,

thought the need to avoid a serious incident involving a patient and the staff
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member merited my actions. This selfjustification however would not stand up

in an employment tribunal hearing and I had to accept that.

Jean CI

The participants identified that a high proportion of their time is involved in needing to

be innovative and able to adapt techniques. For example, Helen (Int 2) states that:
o'...when you're
dealing

with ultrasound patients you must be prepared to be innovative

rcA% of the time, because all patients are different." Margaret also maintains that she is
involved in quite a high proportion of situations which involve modification:

It's very rarely that you get a standard case, well especially for me because I get
the referrals coming

in.

But I don't have routine ones much, not even in private

Margaret Int 2

practice - I get all the hard ones.

Other participants too confirm that because of their expertise they tend to be called in to

help out with difficult cases. Scott notes the importance of having an attitude of being
adaptable, which ties in the discussion of Chapter Eight:

You need to keep an open mind, and to keep adaptable, changing, because maybe

you've been doing it for the last 20 years or more. There might be a reason why
there is a better way of doing it" you need to be open to change.

Scott

Int I

The following excerpt from a critical incident, illustrates the use of adaptation in the
context ofan actual case:

A specialist from a neighbouring clinic rang the department to find out what
maximum weight of a patient for MRI

the

is. There is no particular weight that

cannot be scanned but, more importantly, the size and shape of the patient needs

to be considered. I suggested that the patient should be sent down to us for

a

'fitting' prior to making an appointment so that we could determine whether or
not the scan was physically possible and,

if it was, whether or not the patient

would require sedation.
On arrival, the patient was asked to

fill in a safety checklist and was then taken

into the scanner room. He was positioned head first as is usual for a lumbar
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spine and the MR technologist tried to move him into position. However table

movement was restricted when the patient's upper arms were at the bore
entrance. The next position tried was with the patient's arms raised above his
head. This improved access until his abdomen reached the bore opening. At this
stage the technologist decided that the patient was too large and would not be
able to be scanned.

I

I

had entered the control room shortly prior to this and, when

realised that the technologist was not going to succeed in fitting the patient in, I

if I could try something else. The patient
were more than happy to do this, so I got the patient off the

went into the scanner room and asked
and the technologist

table, removed the spinal coil from the table and positioned the patient feet first
into the scanner with his arms raised above his head. Often patients that appear

to be too large may fit into the scanner by adaptation of the routine technique.
As demonstrated in this case, this can be done by the use of the body coil or by
changing the patient position or entry

direction. The patient was able to

be

scanned in this position.

During the incident

I

was thinking about how to adapt my approach to suit this

patient. As in a lot of radiography, the ability to 'think outside the square' and
adjust routine techniques to suit non-routine situations is essential. This becomes
easier with experience as more routing and non-routine examples are encountered

Jane CI

and it is seen what works and whv.

As part of the excerpt included on page 204, Rachael states that expertise is also about:

... having the initiative, knowing the processes

and being able to think of about

ten things at once and being able to think ahead.

I

guess

it really comes back to

the patient and what they're there for and the process, its not just what happens in
the roomn but its from the time they come to the time they

The ability to improvise and

modif

leave.

Rachael Int 2

practice stems from a practically oriented form of

reasoning, which allows experts to draw on previous knowledge from a repertoire of past

experiences, and use this knowledge in a practical way to adapt to the change that is
necessary:
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I think you can never,

or try to never be too single'minded about things when a

diffrcult situation arises, but you've got to draw on your experiences, what you

know. At the end of the day you also need to be very

open to perceiving the

situation as being different and using the combination of what you know and
dealing with the situation as

it arises. I don't think there's any other way,

there

Lisa Int 2

aren't set recipes for dealing with it.

This involves a certain amount of experimentation and risk taking:

When teaching other people to scan

in MRI, I try to explain the reasons for

technical choices and give examples of when to apply them. For instance,
showing them how to shorten a scan on a moving patient without degrading the
image significantly. But sometimes I

will do this one way and sometimes another

just because it feels right. Experience provides the confidence to experiment with
technical factors and to try different ways of doing things.

Jane Int 2

Benner et al. (1996) maintain that the practice of the expert nurse is characterised by
engaged practical reasoning, which: "...relies on mature and practiced understanding, and

a perceptual grasp of distinctions and commonalities in particular situations" (p.143).
Nurses practising at this level know what to anticipate and how to prepare for possible
issues and problems, while remaining open to what the situation presents. This is based

on first-hand experience of what has and hasn't worked in the past. While this
understanding is supported by the participants in this study, Benner et
inferences are

not. That is, these authors also maintain that expert

al.'s further

nurses are so attuned

to the situation that they do not need recourse to conscious deliberation, and that
organization, priority setting and task completion do not show up as focal points in their
narrative accounts. These aspects are however clearly demonstrated in the expertise

of

the medical imaging participants.

Practical reasoning is referred to continuously by all participants as 'thinking-on-their-

feet', and in Chapter Seven was linked to Schdnos (1983; 1987) concept of reflection-inaction. Tomlinson (1999a) also refers to 'thinking-on-your-feet' in relation to conscious
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problem solving, which he maintains will always be part of the competence of even the
most expert practitioners when they work in complex, ill-structured and open contexts.
The way the participants describe this ability is illustrated in the following excerpt:

...it's just become part of my nature, part of what I do and know. You know
what's appropriate at the time, you think about what's going on around you and
you have to keep an open mind about what's appropriate to do next. If you can
see that the patient's gone unstable and needs immediate
is

action... Stuff like that

just on-the-job...

Wat

do you think the

lerm 'thinking on your feet' means?

Working on a procedure as we do it

- evaluating others' input and using it, or

deciding against it, and it changes a great deal with expertise.
Why does it change with expertise?

Because you've got more to draw

your

job.

one. You're thinking on your feet for a lot of

You don't often have the luxury of sitting and pondering, or looking
Kate Int

something up at the time.

IJ

They all maintain that it is a characteristic of expertise - you cannot be an expert without
the ability, and less experienced practitioners find it very difficult:

This is definitely a more natural way of performing as expertise increases.
Jane Int 2

The term, to me, means the ability to be flexible and correct or change a sourse

of action quickly, and yes, it does change with increased expertise, but also with
knowledge of the role or once you are comfortable in a new

role.

Elaine Int 2

It also carries with it the notion of speed - of fast thinking and an equally rapid action
response:

I

am able to, or have to often make decisions, or change direction of practice, or

change your routine in a split second. You might be

in the middle of actually

doing something and you think'No, that's not going to work", so

I

change it.
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But you can't actually step back and scratch your head and think "mmm what

will I do here?" and five minutes later carry

on

-

younve actually got to literally

think between movements of what you're doing, without hesitation usually.
Rnchael

Int

2

Tennant (1996) cites Scribner's research on practical thinking, and highlights that

it

is

marked by flexibility, fine-tuning to the environment, economy (effort saving) and
dependency on setting-specific knowledge. He also cites Lave and Wengers' work on
situated learning, which includes reference to the importance of the:

... ability to anticipate, a sense of what can feasibly occur within specified
contexts... a pre-reflective grasp of complex situations... trying of actions
relative to changing circumstances: the ability to improvise (ibid., p.ll).
The aspects given by these cited authors have been demonstated by the participants and
discussed within this chapter.

Rolfe (1998a) makes the point that the process of reflection-in-action, or thinking-onyour-feet has scarcely been considered at all in the literature about reflective practice. He
maintains that most writers in the nursing domain have kept silent about the underlying
processes, or have avoided a detailed consideration by claiming that the practice

of

nursing is an intuitive art which defies conscious deliberation. He cites Schdn, who
points out that:

When people use terms such as "art" and "intuition" they usually intend to
terminate discussion rather than open up
says

inquiry. [t is as though the practitioner

to his academic colleague, "While I do not acceptyour view of knowledge, I

cannot describe my own"

(ibid.,p.2l).

Argyris and Schtin (1974) argue that professional action includes both skill and theoriesin-use, which set the boundaries to action. While in practice professionals need to be
able to draw on tacit knowledge, the theories-in-use they hold need to be made explicit

if
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the professional is performing ineffectively and does not know why, or

if

others are

aware of this ineffectiveness. Explicit statement of theories-in-use allows conscious

criticism and allows them to be tested and changed. In addition, a professional will be
severely impaired in teaching theories-in-use to others unless they have been made

explicit. In Chapter Six it was discussed that intuitive, inarticulable practice indicates a
gap between theory and practice, and incongruence between espoused theory and theory-

in-use. Argyris and Schdn maintain that it is only through making these explicit that
'professional mystique' can be opened up, which is to the benefit of the professional, the
profession and, clearly, the client.

Again therefore, the issue of implicit versus explicit knowledge and their translation into

skilful or thoughtful action emerges as an issue. While there appear to be conflicting
accounts in the various studies of expertise, the experts in this study were able to clearly
argue the importance

of both

aspects in their practice and have illusfrated their integration

into fluid, expert practice in medical imaging.

Summary
If all the aspects of skilled

behaviour and thoughtful action discussed in this chapter are

considered together, the outcome, which is the ultimate aim of the participants is
excellence in practice. Factors such as speed, fluidity, planning, the ability to adapt
procedures and practice reflexively, all contribute to this achievement. As stated by

Fulbrook (1998), the aim of advanced practice is to achieve excellence through
improving the standard and quality of (in his situation) nursing care. For this reason the
case has been argued

for deliberative, or thoughtful action, which is a stance contrary to

that taken by Benner (1984) and Dreyfus and Dreyfus (1996; and cited in Eraut, 1994), in
their experiential models of expertise.
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CHAPTERELEVEN
Conclusions

This study has evaluated the existing models of professional expertise currently published

in the literature. It has also advanced and illustrated an integrated model of expert
professional practice through a case study located in the field of medical imaging.

This final chapter aims to draw together and present the results of this research, fustly by

integrating the five sections of the proposed model, in order to illustrate the reality and
complexity of expertise in practice. This is followed by a section that presents the refined
model, drawing together the key findings and explicating the premises that guide the
interpretation of the model. As the study has implications for higher education in applied
professional programmes, these will also be explored as part of the conclusions. Finally,

future directions for research that could further inform the knowledge base in the area of
professional expertise will be suggested.

Integration
As stated in Chapter Eight, expertise is always situated in a specific context. It consists

of many integrated aspects, which in this study have been grouped into five themes, or
elements, in the proposed model. The five previous chapters of Section Two of this study
have illustrated and analysed the five elements individually. This has been necessary in

order to fully explicate the various aspects contributing to expert practice. However, it
has been stressed throughout the study that these

five aspects are interwoven in practice

and must be viewed as an integmted whole.

It

was found in the literature that the area of cognitive processes has been the most

thoroughly documented, predominantly by the NDM theorists and through the work of
Hoffman (1998) and Etringer et al.(1995). Although this thoroughness translates into

a
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fuller explication of that section of the model, the participants themselves provided the
greatest quantity

of data in the area of interpersonal relationships, followed by their own

intemal processes. The other three elements feature similarly, but were more integrated

within the data and were difficult to consider discretely. The following excerpt illustates
an example of the participants' views of what they understand expertise in medical
imaging to be. It delineates clearly the five elements of the model:

What do you understand expertise in medical imaging to be?

It's a diflicult question - I think I would
imaging, in a specific are4

if

see someone as an expert

in medical

they could handle virtually anything that came their

way and could work through the situation, and I guess speed is an issue, working
through a situation fairly quickly. I think it would also be having knowledge that
covers everything within that area. And handling situations professionally. Yes

professionalism is a big one, and being able to deal with a wide variety of
problems, a wide variety of people, staff included.

I don't necessarily think

an

expert has to know everything, but I think what makes an expert is someone who

strives continually to make improvements, to improve their knowledge, and I
guess

I actually really believe

that boils down not just to intelligence, although I

think people have to be reasonably intelligen! I think a lot of it is a personality
thing too

it depends on their type of personality. You know some people

-

have

got very high standards, high regard for their work. It's an attitude. I think that's
probably something that's ingrained in someone from a very early age. You get
people that are very good at something but it's sort of an all-encompassing thing.

I don't for a moment

consider myself an expert.

I think I've got really

I think I do my job well, and if I was to think

knowledge,

good

about what would put

me into a class that gave me more knowledge or more ability maybe than some
other people, then it would boil down to a desire to do really well, possibly even

to be involved in teaching and having to accumulate more information
maybe is necessary to get through, but that's the sort of thing

do, I think

-

than

any work that I

I would strive to do well in it. I think that's probably what sets an

expert apart.

Lisa Int

I
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The participantso data" when considered as a whole, highlights the importance of the five
dimensions and aspects within them being integrated in practice. That is, it presupposes
that to be an expert, the majority of the aspects within the five elements

will

be apparent

(although with varying emphases depending on factors such as personality and the nature

of the profession), and that they will work together in a seamless, fluid fashion through
the medium of the self of the practitioner. Their ability to do this is one of the qualitative

marks that sets experts apart from other practitioners, who may be technically very
competent, yet not be classed as'true experts'. Gonczi (1993;2000) and Hager (cited

ibid.) argue that the level of 'competency' also involves the integration of propositional
knowledge, skills, values and attitudes, enabling practitioners to act wisely

in

the

situation in which they find themselves. This study supports their arguments, but
proposes that this integration is occurring at a qualitatively higher and transformative
level of practice when applied to experts as opposed to 'competent'professionals.

One of the critical features of their expertise, which allows them to practice in this
manner, is the way in which they are continuously making sense, or meaning, out of their
experiences in order that they can make modifications that actively meet and manage

change. This moves into transformation theory, as described by Mezirow (1991). He
maintains that it is not so much peoples' experiences, but how they interpret and explain
those experiences, that determine their actions and their performance. That is, the nature

of something consists of the meaning an individual gives to it, with this meaning being
subject to constant revision and replacement. This presupposes that expert knowledge
and action can be made conscious and is reflected upon. As illusfiated in Chapters Six to

Ten, this is one of the key areas where the results of this study diverge from the
experiential models proposed by Benner and Dreyfus and Dreyfus. As stated by
Mezirow (ibid.), we must be able to 'name' our reality, to learn to negotiate meanings,
purposes and values critically and reflectively, for

it is through reflection that meaning

schemes (specific knowledgeo value judgements, feelings and beliefs that constitute

interpretations

of experience)

and meaning perspectives (rule systems governing

perception and cognition) can change and transform. This is also identified by other

writers such as Kuhn (cited in Farquharson,

l99l)

who refers to it as a paradigm shift,
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and Kauppi (1991) who explicates the move from routinisation to transformation in
teaching practice. Mezirow views this as an important aspect of adult development. That
is, the:

...progressively enhanced capacity to validate prior learning through reflective
discourse and to act upon the resulting insights. Anything that moves the

individual toward a more inclusive, differentiated, permeable (open to other
points of view), and integrated meaning perspective, the validity of which has
been established through rational discourse, aids an adult's development (1991,
p.7).

However, he emphasises the point that much of the time we think and learn non-

reflectively. We need to reflect intentionally in order that transformation occurs. That is,
reflection necessarily involves critique. While his emphasis on critical reflectivity
assumes a retrospective analysis, the same process can be applied to reflection-in-action,

using a shortened time scale, as this also draws on past experiences in the form of mental

models and case-based reasoning.

It is

noted that the participants also highlighted the

importance of reflection before action, which is minimally addressed in the literature.

Given that Mezirow acknowledges the influence of writers such as Freire and lllich in

raising his awareness of the critical dimension involved in the learning process
(conscientization), and those of psychology (in particular psychoanalysis) such as Gould,
in applying a psychological dimension to adult learning, it is not surprising that the same
theme can be found running through not only various contexts in adult education, but also

as a central tenet

in the process involved in psychotherapy/psychoanalysis. That is,

within psychoanalysis, it is through bringing the unconscious contents of the psyche into
consciousness

for exarnination and reflection that personal transformation may occur.

Similarly, for example, adult learners often have 'blocks' to learning due to past
experiences, which need to be brought to consciousness and examined before the learning

problem can be resolved.
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Mezirow cites Goleman's work to provide the psychological imperative for

a

transformative theory of learning. He maintains that the incompatibility of attention and
anxiety teaches us to exchange awareness for avoidance of anxiety when new experiences
are inconsistent with our habits or expectations

- a trade-off

We may therefore protect ourselves from the anxiety

that shapes our experience.

of new experiences

and the

necessity for change through dimming of awareness, which creates a 'blind spoto, or a
zone of blocked affention. This can be related to the practice of those professionals who

work predominantly in a routinised manner, and who are resistant to ongoing learning
and change. Their 'blocked attention' may result in poor practice and the potential for

misiakes. The experts in this study, however, clearly indicated that through their personal
confidence, attitude towards learning and the value they place on reflection, the potential

for such blocked awareness is minimised. Therefore they are better placed to work with,
rather than avoid, change.

According to Goleman, the central learning problem of adulthood which needs to be
surpassed in order for expertise to be reached, is caphued

in the following quote:

The range of what we think and do

Is limited by what we fail to notice.
And because we fail to notice
That we fail to notice
There is little we can do

To change

Until we notice
How failing to notice
Shapes our thoughts and deeds

(Laing, in Goleman, cited ibid.,p.lg)

That is, practitioners need to transform tacit knowledge by bringing it into consciousness,
reassessing its

validity, consequences and usefulness, in order that knowledge and action

are effective and change can be managed. As stated by Kauppi (1991, p.99) in respect to

teaching:
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... the changing world inevitably leads teachers to settings where the routines just
don't work. The unconscious habits once learned become self-defeating in a
superficially similar but structurally altered context. These situations are the
ones that actually make the change inevitable.

Routines and practices therefore need to be transformed to enable expert practice.

The concept of making meaning through reflection has also been discussed in respect to
other authors cited in this study, for example reflection as related to action (Schdn, 1983;
1987); reflection as metacognition (for example, Etringer et aL.,1995); and reflection as

mindfulness (Langer, cited in Mezirow,

l99l).

In addition, both Glaze (1998) and

Mezirow identifu levels of reflection that relate to content, process and premises in an
ever-deepening interpretation, understanding and consequent transformation of meaning
perspectives and experience. Of these, premise reflection operates at the deepest level,

and involves us becoming aware of why we perceiveo think, feel or act as we

do. It

involves 'theoretical reflectivity', which may result in the critique of epistemic, social or

psychological presuppositions in addition to merely critiquing issues of practice, as
emphasised in the other levels of reflection

(Meziroq l99l). In the context of expertise,

it is through premise reflection that issues of relations, ethics and moral agency can be
scrutinised, and

in particular, the power relations and ethics inherent in professional

practice, as discussed in Chapter Two. As stated in that chapter, lack of critical enquiry
leads to 'false expertise' (Kirsner, 2000), and as such the knowledge, power base and

exclusivity of any profession need to be examined as part of their accountability to the
public.

Freire's views on reflection and transformation also support these authors and the
findings of this study. In particular, he refers to the importance of change. As stated by
Roberts (1998b, p.97):

The world, for Freire, is necessarily unfinished and ever-evolving: "the more
approach critically the object of my observation, the more

that the object of my observation is not yet because

I

I am able to perceive

it is becomingi' (Freire &
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Shor, 1987, p.82). As reality changes, ideas, conceptions, attitudes, values,
beliefs, and so on

-

in short, all the products ofconsciousness

- shift also.

He maintains that this is a complex process of constant" multi-layered interaction between

human beings and the world, where knowing is always becoming and is a permanent
state

of discovery. Kauppi (1991) identifies that the barriers to change are in fact

embedded in existing practices and their structural contexts. Therefore without a critical

examination of these practices, changes

will not be incorporated into practice in an

integrated and eflective fashion.

It has been demonstrated that the professional world of experts in medical imaging is
complex and ever-changing. In order to be real experts practising in the field of medical

imaging,

it is my premise, supported by this research,

that practitioners need to be

critically reflective, in order that they can fully integrate the multiple aspects of expertise.
The resultant transformation is the qualitative mark of expertise, which allows for fluid,

thoughtful performance

in practice, which is active

(allowing for risk and

experimentation) rather than reactive in the face of change. The consequences of this are

proposed by Lynton (1990), who maintains that they

will then assume greater

responsibility, participate more directly in decisions, interact with a broader variety
colleagues and clients and, as a result,

will

of

be substantially more than narrow specialists.

The Refined Model
The research questions for this study, as presented in Chapter Five, were:

o
.

What are the key dimensions ofthe contrasting models of professional expertise?

How can these dimensions be incorporated into one, integrated, theoretical model of
professional expertise ?

o

How do data from an empirical study of medical imaging expertise relate to this
theoretical model?

o

Can the theoretical model be refined and defended as an adequate representation

of

expertise in medical imaging?
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The contrasting models of professional expertise were examined in Chapter Four of this
study, and were found to be incomplete. There were no models found which adequately
integrate the multiple aspects of expertise. The models of expertise as presented in that

chapter were found to inadequately deal with the concepts of integration and change.
Further, the experiential theorists focus the explication of their models primarily onwhat

experts do in practice rather than the process involved, stopping short of the level

of

expertise proposed by theorists such as Rolfe (1998a) and also identified by participants
in this study. The cognitive models, in focusing on cognitive processes, are incomplete in
respect to inua and interpersonal relationships and the actual 'doing' of practice. While

educational theory offers insight into reflection, transformation and change, it has not
been used to inform actual models or frameworks for expertise.

Based on the literature and my own conceptual analysis, an integrated, theoretical model

of professional expertise was developed, with an initial condensed version presented at
the end of Chapter Four. The empirical data from a case study of medical imaging
experts were then analysed in respect to each of the five aspects of the model, which

allowed for its illustration and refinement into the complete version presented on page
338 as Table Eleven.

Given that the empirical research is an in-depth case study of one area of professional
expertise, the specific results cannot be generalised to other professions. However

it is

my view that the overall themes can be, and that the model can be used more globally

with certain provisions, as outlined on the following pages. This builds on the
understanding that emerged from other studies of expertise (for example, Fulbrook, 1998;
Cht et al., cited in Tennant, 1996), that while an expert's knowledge is domain specific,

some aspects of advanced practice are transferable. In the context of this model, the
domain specificity of expert practice in medical imaging is acknowledged. However, I
propose that the processes involved in expertise occur across the professions. This
proposition has received little explicit attention in the literature on expertise.
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While the key findings of the empirical research have been incorporated directly into the
model, several premises guide the interpretation of the model. These are presented
below.

Jinal qualitative stage of professional practice is termed 'expertise '. It has been
found in this study that the 'expert' stage as described by Benner (1984) and Dreyfus and
The

Dreyfus (1996; and cited in Eraut, 1994) is not the final qualitative stage of practice. The

participants, supported by authors such as Rolfe (1998a) and Hoffman (1998), have
explicated a further critically reflexive stage that this model considers to be the 'true'

level of expertise. Whereas Rolfe and Hoffman have labelled this stage 'Advanced
Practitioner' and 'Master' respectively, ttris study suggests

it is more appropriate to

rename the Benner and Dreyfus oexpert' stage as 'technical expertise', and the final stage
as

'expertise'. As summarised by Rolfe (1998b, p.224):

Benner regards the level of expertise as the highest level of practice. However,I
have

two fundamental objections to this view. First ... I believe that there

are

diffrculties in attaching the level of 'advanced' to a practice that is, in essence, an
unconscious process, or what Langer (1989) calls 'mindless'. Secondly, I
disagree with Benner that what she describes as expertise is, in fact, the highest
level of achievable practice.

The distinctions between the themes (elements or dimensions of expertise) are theoretical.

In a true expert it is assumed that these elements will be integrated to a large degree,

as

proposed in the previous section of these conclusions.

The 'whole' expert is greater than the sum of the parts. A reductionist orientation which
solely breaks expertise down into component parts tends to deny the synergy that occurs

in expert practice. The danger of a reductionist approach is atomisation, loss of
coherence and 'process' (Gonczi, 1993) that ignores relational and integrative elements

which bring together the abilities of individuals to perform their professional practice
with expertise. As summarised by Crosby (1999, p.9): "Breaking the process down into
"utlits" and expecting that when enough units are put together the entity will come to life
333

is like vivisecting a tui to understand why it sounds so beautiful, and then expecting it to
sing again." The synergy that occurs in expert practice is a subtle and dynamic inter-

relationship

of skills, knowledge, cognitive processes,

experience, attitudes and

'art'.

While the importance of

personality, which transforms practice into an

apprehending the parts has been discussed previously in Chapter Four through the work

of Polanyi (1961;1964), a move to the particulars needs to be viewed

as deepening

understanding of their participation in the whole, rather than of the particulars as isolated

units. He makes the point that: "... the belief that, since particulars are more tangible,
their knowledge offers a true conception of things is fundamentally mistaken" (1967,

p.l9).

Focusing on particulars alone may deshoy meaning. However, explicit integration

through examining the relationship between them may recover meaning and at the same

time establish greater depth. Polanyi therefore stresses the importance of integration.

Lack of this is the fundamental shortcoming in previous studies of expertise. The
German word'gestalt', roughly equivalent to'pattern' (Belkin, 1988), expresses the
concept of an organised whole, in which each individual part affects every other, with the

whole being more than the sum of its parts.

A symbolic interpretation. The transformative effect gained through the integration of
the elements within professional practiceo can be expressed symbolically through the
fivefold nature of the model, shown in the diagrammatic representation of Figure Two on
page 112. This expresses the way in which the four outer elements are integrated through

the fifth element, professional practice. Further, professional practice is shown centrally,

illustrating the focal point through which integration and ransformation occur in forming
the synergy of expert professional practice. This diagrammatic arangement is referred to
as 'squaring the circle' and is symbolic of the final stage in the process of individuation

(Cirlot,

l97l).

Expertise seen in respect to this model therefore, expresses the concept

of

the whole being greater than the sum of the parts, the hansformative dimension of expert

practice, and the final stage in the process of the development of individual professional
practice.
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This model is a global concept. When

it is applied, some aspects will

be more salient

depending on the profession, education, life experience and the individual personality
characteristics of the expert. Therefore

it is important to

stress that any one expert

will

not exhibit all the given characteristics and may emphasise differing aspects within
practice. For example:

o

Personality type

-

some people are naturally more cognitively oriented than others,

some are more concerned about relationships, others are naturally more
practically/action oriented, while others are oriented by intuition. This will affect
which characteristics they exhibit to a greater extent than others. Personality type
may also be reflected in the choice of a profession. This is supported by research
conducted using the Myers-Briggs Type Indicator, which demonstrates, for example,

an increased proportion of thinking predominant students in law school, veterinary
medicine and engineering, sensing in nursing, while in medicine the medical specialty
chosen relates to type preference. For example, those choosing family medicine in

the studies cited were predominantly feeling or sensing types, those choosing
gynaecology were sensing or thinking types, and those choosing psychiatry were

intuition or feeling types (Hammer, 1996; Myers et al.o 1998).

.

Profession

-

Examples of studies of expertise demonstrating, for exarnple, contrasting

views in regard to depth of processing and analysis, raise the possibility that expertise
is constituted differently in diflerent domains and may only be properly understood in

relation to that domain (Tennant, 1996). That is,

it primarily

depends on the

overriding purpose and goals of a profession as to which aspects of expertise are
emphasised. For example, literature written about nursing expertise emphasises
relationships and action (practice), while it could be anticipated that a profession such

as accounting may emphasise the cognitive aspects

of knowledge

and process.

However there do appear to be some commonalities across domains, as summarised
by Chi et al. (1988) and discussed under'cognitive psychological theories' in Chapter
Four.

Aspects of expertise not featured in previous studies. The model includes several aspects

which, although found in the literature, are not considered widely across studies
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contributing to frameworks for expertise. For example, it includes the understanding of
self-formation or self-knowledge as an integral part of professional development and
expertise; the importance of reflection in making expert knowledge and skills conscious
and the subsequent qualitative transformation of practice; the complementary nature

of

intuition and analytical thought processes; an open attitude to learning and expertise in
the process of learning; high personal professional standards of work; the importance

of

relationships (with clients/patients and colleagues) and principled practice.

Intuition. Intuition, as defined by many authors can also be interpreted in some situations
as tacit or

implicit knowledge, and

care needs to be taken in the

differentiation and use of

these tenns, as discussed in Chapter Three.

The above points highlight the inadvisability of global statements made in the literature,
such as that all experts are intuitive, that the use of an analytical mode of thought is

'regression' to a pre-expert stage, or that expert behaviour or action is unable to be

articulated. In looking at the different natures and emphases of professions, it is
necessary to account for a divergence of views in regard to degrees

of implicit versus

explicit learning, the relationship of theory to practice and the degree of ability to
articulate and reason.

Studies in the literature appear to have focused on specific aspects to the exclusion

of

others, depending on an orientation that has been formed according to either professional

or theoretical background. This can be evidenced by the way in which no author

(as

identified in the expanded model) has contributed to all five of the themes. Most have
contributed to only

two.

The divide between cognitive and experiential aspects of

expertise can therefore clearly be seen in the literaflre contributing to this model. While

educational theory has been used to support some of the literature,

it

has not informed

any of the studies to such a degree that an integrated model has been advanced by any
author.
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Taking these points into consideration, the model deliberately excludes the following
characteristics of expertise which have featured in the literature:

That expert knowledge

is inarticulable. lt

can be demonstrated that some expert

knowledge is explicit, and with the process of reflectioru knowledge (both theoretical and

procedural) and action can be made more conscious.

I maintain that this process is

important for 'safe' practice, for self-knowledge and for the benefit of the future of the
profession, as affrmed by the participants in this study.

That experts no longer rely on analytical principles; expert performance is nonreJlective; experts respond automatically; experts use unconscious competence; that
analysis or thinking deliberatively irwolves regression to an earlier level.
these inferences on the basis

I

disagree with

of personal experience, alternative findings in the literature

and the frndings of this case study.

That intuitive and analytical knowledge are mutually exclusive; conscious and
unconscious processes are mutually exclusive; the encouragement of implicit lcnowledge
is

preferredfor professional developnent because it allows more cognitive space due to

the increased use of long term memary. These characteristics are questionable in light
a wider reading

of

of the literanre (in the case of the latter, particularly that derived from

neuro-science) and the evidence of the participants in this study.

A strong emphasis on emotional involvement with clients/patients (cited in respect to
studies of nursing and teaching). While this is accepted as a prominent factor for nursing

in particular, this is not possible, or arguably desirable in all professions. For example,
while the practice of medical imaging deals directly with patients, their focus is dual: the
acquisition of high quality diagnostic images while still maintaining care of the patient
and relationships with them, their family and other staffmembers. However the pace and

demands of work and turnaround of patients (as opposed to longer term care in nursing)
do not encourage emotional involvement.
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The mechanistic orientation af the information processing and expert systems models.

Self-knowledge, interpersonal relationships and many of the integrated and intuitive
aspects of professional practice cannot be adequately represented by these

models. They

do not allow for the dynamic and synergistic aspects of expertise.

The refined and expanded model is given as Table Eleven below:

Table Eleven: Expanded Model of Professional Expertise

KNOWLEDGE

;}|"'

(Refer to

six)

Chapter

|
|

. Broader and deeper base of domain-specific knowledge.
. Increased nunober of features kno'*m about concepts and awareness

I.
I

.
.

.
.
.
.

of more bases for relations between features.
Increased procedural knowledge based on archive of real-life
problems.
Extensive sf,ore of illustative or prototypical cases to justifr or
explain actions or decisions.
Knowledge stored as omental models' - templates, reprcsexrtations
or absilract schemata These c€tptue essential features or patterns
rather than details. Novel problems can be interpreted in Grms of
familiar problem 'types' and becanse relations between categories
(underlying conceptr:al principles) are developed information can
be stored more efficiently and accessed rapidly.
Conceptual categories in memory are principles and are abstract.
Memories are concept, context and content-addressable.
Possess more elaborated theorieq therefore able to recruit wider
variety of features across contexts.
Knowledge is focused and domain-specific.
Theoretical and procedwal knowledge is integrared in practice.

Contributiowfrom: Etringer et al., 1995; Camerer & Johnson
1997; Canon-Bowers & Bell, 1997; Endsley, 1997; Sefarty et al.,
1997; Hofman, i'998; Johzson & Merttis, 1998.
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gg:Iglf
PROCESSES

I Information acquisition:
| Items
,^-_- are grouped
_--_-Jr
and indexed according to their relevance.
| Rapid inteqpretation of information and superior situation
assessment skills.
Reasoning processes:
Reflective, critical, deep understanding, focused on goal or
perspective rather than rules. Deliberative.
Ability to integrate and synthesise inforrnation, taking complex
view of relationships and interactions.
Able to explain relations among concepts and relate concepts in
meaningful ways. Conceptual distinctions and relations are
complex. Connection of disparate areas of knowledge allows for
discriminating judgements and fomration of abstract
representations which are conceptually richer and deeper.
Able to apply advanced knowledge to illdefind complex and
changing sitr:ations.
Increased ability to generate frameworks for reinterpreting and
evaluating novel or difficult situations.
Interpretation of inconsistent infonrration, cue combinations and
integratioa of contextual factors. Rapid and efficient access to
necessary information. Notice infomration discrepancies with
resultant quick rejection of inconsistent hypotheses.
Generate, monitor and modifr plans and sfrategies to meet the
needs of the situation.
Declarative to procedr.ual knowledge shift means more efficient
and rapid cognitive processing is possible and rnakes use of
forward reasoning.
Increased ability to explain processes, to notice and correct faulty
reasoning and question assumptions.
Develop and use self-regulating metacognitive strategies
identification of key situationai assessments, generation of
alternatives.
Ability to use context-based intrritive understanding and nona"alytical reasoning for creative, adaptable, broad focus in a
dynamic environment.
lncreased intuitive links between seeing salient issues in a situation
and ways of responding to themProblem solving
Articulate4 conceptual, principled understanding ofproblems wi&
ability to understand under$ing structure, gauge difficulty,
recognise critical features and'unknowns'.
Ability to fonn multiple alternative interpretations or
representations of problems.
Mental simulation of potential, novel or ill-defined problems leads

.
.
(Referto Chapter
Seven)
|
.
.

'

.
.

.

.

.

.

.

-

.

'

.

.

.
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to rapid assessment of viability, application or adjustnent.

. Ability to make rapid decisions due to cue recognition and
detection of signifi cance.
Percephnl Abiltty
. Ability to reorganise and make s€nse of scrambled and incomplete
information with aperceptual gnsp of distinctions and
commonalities.
. Increased discriminatory abilities - more rapid recognition of
meaningful patterns, focus on abnomral features that distinguish
situations.
. Rapid, perceptr:al processes that do not rely on independent
analyses of separate cues.
. Mental models and case-based reasoning based on experience
allow for patem matching, therefore rapid assessment, dynamic
attention to critical cues, links, difflerentiations, and invariants.
Entrances generalisations for application to novel situations.
. Increased understanding of why features cmccur and of bases for
forming abstract categories.
. Ability to maintain a 'big picture' view of pnactice.

Contributiorufrom: Etringer et al., 1995; Camerer & Johnson
1997; Canon-Bowers & Bell, 1997; Endsley, 1997; konboh 1997;
Hofma 1998; Johnson & Mervis, 1998; Mosier, 1997; Sefarty et
al., 1997.
INTERIiiAL
IITTEGRATI\'E
PROCESSES

(Referto Chapter
Eisht)

.
.
.

.
.
.
.

.
.

Self-knowledge, awareness, :rssuxErrrce, esteem and confidence.
Aware of limits of own knowledge, strengths and weaknesses,
what could go wrong with plans.
Ability to monitor" challenge and take responsibility for own
behaviour / practice.
Abilrty for detached" reasoned observation of intuitive, practicebased behaviour.
Comfortable in ascertaining own level of involvement, connection,
engagement in and containment of emotions.
Goal awareness provides an organising framework for reasoning
processes.

Ability to make decisions in situations wittr ill-stnrcnued
problems; uncertain, dynamic environnents; under time stress; in
unstable, complex situations where routine action or thinkiog
cannot be relied on.
Flexible, rapi{ adaptive, accurate and frontloaded decisionmaking, using knowledge to conduct risk assessment.
Able to monitor own processes during decision-making.
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.

Able to be autonomous in the application of professional and
ethical standards.
. Strong personal work etbic and sense of professionalism- High
work standards. Sense of service.
. Inherent interest and enthusiasm for professional practice.
. Willingness to take on reqponsibility, challenge and change,
. Open and self-directed attitude to leaming and change.
Contributionsfrom: E*inger et al., 1995; Benner et al., 1996;
Dreyfus & Dreyfus, 1996; Canon-Bowers & Bell, 1997; Dre1fus,
1997; Endsky, 1997; Mosier, ]997; Sefarty et al., 1997; 7'sambok
1997; Tennant, 1996; Chi et al., 1988: Fulbrook j,998.

N{TERPERSONAL

RELATIONSHIPS
(Refer to Chapter

Nine)

.

Able to establish level of involvemen! connection and engagement
with clientVpatients and where appropriate, their families.
Assessed in temrs of needs, vulnerability, possibilities and ethical
demands.

. Focus on empathy, connection and attunement to situation,
clientVpatiena, families and co-workers. Skilful engagement and
respectful relationships, seeing the 'big picture' in terms of funrre
capabilities and possibilities for those involved. Consultative.
. Able to explain procedures clearly and see things from the other's
perspective.
. Teamwork - orchestrating own skilled response with others,
recognising capabilities, strenglhs and weaknesses of others in the
team and being willing to take responsibihry for their work. Able
to flexibly shift roles and functions depending on level and nature
of experience of others in team.
. Awareness of moral agency, which is relational and situated.
Concern for responding to clientVpatients as people, respecting
dignity, willing to participate and take on role of advocacy, striving
to preserve the integrity of relationships.
. Able to develop,lead, initiate ideas and strategies which enhance
group performance. Organisational and manageriai capabilities.
. Able to effectively deal with conflict.
. Willingness to challenge others.
. Effective communication. Ability to commtmicate expertise and
teach others.

Contributiowfrom: Benner, 1996; Benner, 1984; Tennant &
Melville, 1999; Fulbrook 1998.
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PROFESSIONAL

PRACTICE
(Refer to Chapter

Ten)

. Course of action/responses selected are flexible, flui4 efficient,
robust and 'knowing' based ou understanding gained in previous
sinrations. Recognise siturations which are unexpected or
unnoticed by others.
Take action that experience has showu nonnally works unless tbe
situation is novel or problematic. That is, in routine situations,
perfonnance doesn't need constant recourse to conscious
deliberation.
High level of skill, standards aod efficiency in both stnrcnred and
unstruc:tured domain.
Able to focus on critical rmlnowns, anticipate futue events and
ask &e right questions.
Can rvnage multiple tasks simultaneously.
. Expert mastery of techuology/equipment necessary to achieve
outcomes.
Timing of actions are relative to changing circumstances.
I(now what to anticipate, how to prepare for possible issues and
problems, what actions are appropriate, what needs to be achieved
and how to achieve it. That is, able to read situation and respond
napidly, modifying own approach as necessary. Ability for
adaptation, improvisation and use of initiative.
Focus on situation assessment. Engage4 thoughtful and practical
reasoning.
Highlight tbe importance of planning, anticipation and prioritising.
Skilled performance in life-threatening and crisis situations.
Developed depth and range of experience.
Focused knowledge and experience.
lntegration of theory and experience - abiiity to 'think on their
feet'.
lntegration of the other four aspects ofthe model into seanless
practice.

.

.
.
.
.
.

.

.
.
.
.
.

.

Contributionsfrom: Benner, 1984; Etringer et al., 1995; Berner et
al., 1996; Drqfas & Dreyfus, 1996; Dreyfus, 1997; Sefarty et al.,
1997; Tennont, 1996.
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Implications for Higher Education
For completion

it is necessary to explore briefly the implication of the results of this

research on higher education. However, it is not appropriate, given the focus of the study

to examine the ideas presented in detail.

For practitioners to reach the level of expertise explicated in this study, they require more

than narrow technical specialisation. As noted previously, education which follows a

of
scientific data which conforms to a

technical rationality model emphasises instrumental learning. This relates to the form

explicit formal knowledge based on specialised

positivist epistemology (Ecclestone, 1996). As stated by Schdn (cited in Eraut, 1994),
the technical rationality model fails to account for practical competence in divergent

situations.

It

does not consider the processes practitioners bring

uncertainty, instability, uniqueness and value conflict. Further,

to situations of

it does not allow

practitioners to be able to effectively respond to change. That is, their knowledge base

rapidly becomes outdated with technological advances, and they may not have the skills
necessary to acquire, process and effectively use new information themselves. Langer

(cited in Mezirow, 1991) associates instrumental or goal oriented learning with uncritical
acceptance, self-induced dependence on authority, simplistic attributes, diminished selfimage, the maintenance of a previously formed mind-set when encountering a similar but

new situation and therefore reduced growth potential. These associations describe
Langer's concept of mindlessness, which, as shown in this study, is clearly not a quality
that enables expertise.

While there is some acceptance by authors (for example, Ecclestone, 1996; Benner,
1984) that novices rely on more technical accounts of knowledge, needing to apply rules

and procedures systematically to what they do, a form of education which enoourages

instrumental learning exclusively

will not meet the developmental needs of

a

professional. In the 'Integration' section of this chapter, the case for critically reflective,
integrated and transfonnative practice was put forward as essential for expert practice.

Practitioners need encouragement to develop a process-oriented and critical approach
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through their education, either through formal programmes of education or continuing
professional education (CPE).

As discussed in Chapter Two, professional education tends to differ from general
programmes of education in that it has a high degree of specialisation and strong
boundaries (Bernstein,

l97l).

Consequently, the tendency

to include the specific

knowledge to service that profession to the exclusion of more generic knowledge is
strong, with the dominant metaphor being depth and specialisation. This is justified in

terms of the body of knowledge deemed necessary for professional competence and
registration. However, authors such as Lynton (1990) argue that competent practitioners
today must be more than nrurow specialists, as the nature of expertise is broadening with
accelerating change, growing complexity and rapid globalisation. These developments

require more breadth of knowledge and a greater ability to think critically. Lynton
therefore argues for a more liberal component to professional programmes of education.

By this he refers to the: "... opportunities to prusue intellectual and aesthetic curiosities
quite independently of career goals" (p.3). He maintains that professional competence
not only requires a broadened understanding of expertise, but also 'new habits' of the
mind in order to deal with complexity and ambiguity, given that critical thinking and
other aspects of higher order reasoning are key elements of professional competence.

These issues surface in respect to the nature and goals of education providers. Lynton

draws attention to the artificial separation between general education and career
preparation, which in the New Zealand context traditionally meant the difference between

the education programmes provided predominantly by the universities (general
education) and the polytechnics (vocational education). Many authors refer to the debate

between the nature of vocational and general education (for example, Gonczi, 1993;

NZVCC, 1994:' Ellis, 1992; Hall, 1994: Moonie, 1992; Marshall, Jones & Bowman,
1995), with the proponents of general education regarding vocational education as being

synonymous with 'trainingo for a job role and not incorporating the broader concept

of

education. For example, the NZVCC (1994) was traditionally opposed to the
incorporation

of 'academic learning' (that is, university education) into the National
3M

Qualifications Framework (NQF) in New Zealandn as they maintained that the generic
skills required for university education are mainly cognitive in nature, relating to the
higher order mental operations relevant to a range of subjects and disciplines in higher
education, such as reasoning, critical analysis, synthesis, composition, problem solving,

research and communication. They argue that university knowledge is about the
acquisition and integration of skills, while the NQF encourages knowledge and skills to
be packaged into discrete components. While this argument is focused primarily on
professional competency at the point of initial qualification (as a measure of registrable

'safe' practice) rather than expertise, it needs to be remembered that undergraduate
education is educating towards expertise and is establishing patterns for future learning.

However the traditional divide between education providers and the type of education

they offer is currently in a state of transition. Institutional convergence has been
occurring since legislative changes

in

1990 (The Education Amendment Act), which

contributed to an ideological shift towards a market economy. This put universities and

polytechnics onto the same playing field, also allowing polytechnics to offer degrees

(Codling,200l). This change is clearly linked with Lyotard's predictions in regard to the
changing nature of knowledge, {rs referred to in Chapter Two (Roberts, 1998a). It reflects

the notion of knowledge as a commodity, with the education providers competing for a

'slice of the market' and the consequent shifting of boundaries in respect to areas of
knowledge traditionally oflered by those providers in order to capture the market.

The effect of these changes has been that polytechnics have taken on progressively more

of the characteristics of universities throughout the 1990s, with a particularly rapid
transition occurring in two polytechnics located in Auckland, namely, Auckland Institute

of Technology (now Auckland University of Technology [AUT]) and I-INITEC. Their
rapid progress in establishing degree prograrnmes brought about the complementary
development of a research capability and culture. At the same time universities have
diversified and have begrur offering more vocational qualifications that were traditionally

the domain of the polytechnics, becoming more entrepreneurial and engaging more
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directly with industry (Codling, 2001). This has brought them into direct competition
with the polytechnics.

This convergence can be seen clearly in the successful negotiation for AUT to gain
university status in 1999 (for a 2000 beginning). While AUT has preserved a distinctive
mission which encompasses vocational education and service to the professions and the
trades, it has still converged significantly with the traditional university model. UNITEC,

the other of the two polytechnics undergoing a rapid transition, has maintained the goal

of becoming a'different kind of university'which can be distinguished in a similar way

to some of the universities of technology in Australia (for example,

Queensland

University of Technology, RMIT University and the University of South Australia) from
the traditional universities bv a:

...clear commitment to education that leads to employmen! a tangible partnership

with industry and the professions, applied research, an integration of degree and
sub-degree vocational education, and a strong focus on teaching and learning

(ibid.,p.229).

However, UNITEC's application for redesignation has not yet been resolved.

Whether or not this move towards convergence has a significant effect on professional

education is yet to be seen.

It is clear from this

study that a traditional university

approach emphasising cognitive development, may not encourage the integration of intra
and inter-personal relationship and professional practice aspects explicated in the model.

Conversely, a vocational polytechnic emphasis may not encourage the broader notions

of

education, and the cosnitive flexibility explicated in the model. Gonczi (2000) maintains

the need for a 'new university', which he maintains will be built on a foundation of the
integration of knowledge. This 'new university' he sees as a university of professional
practice, in which:
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... teaching, learning and research have close ties with the world of professional

practice. This means that the university takes both a broader views [sic.] of
'knowledge' and ofthe nature of professional practice (p.13).

It is not yet known whether a'new university' orientation in the context of New Zealand

will

encourage the development of professionals in a more integrated manner which

enables expertise, although

it is clear from the Student Development Framework

used at

UNITEC (see Chapter Four) that this approach is being encouraged in at least some
proglammes.

Lynton (1990) maintains that it is imperative that liberal learning becomes an integral and
pervasive characteristic ofprofessional education, rather than a desirable but unrelated

addition. This means that professional education, in both under and postgraduate
programmes needs to be reconceptualised, expanding programmes from narrow
specialisation to being more inclusive. This is supported by the emphasis of the
Organisation for Economic Co-operation and Development (OECD, 2001) in respect to

competencies seen

to be essential for the knowledge economy. These include

competencies aligned with Goleman's (1986) notions of emotional intelligence, being far
broader than technical skills, and are supported by the findings of Chapters Eight and

Nine of this study. That is, they state that:

... employers reported that communication skills, learning ability, problemsolving skills, team work and the capacity for self-management were more
important than technical, ICT or numeracy skills... employers placed high
importance on inter-personal and intra-personal skills and gave rather less weight
to narrower, learned skills (OECD,200l, p.105).

As stated by Russell (1989, p.l2):

Casting expertise in the domain of deliberate action sets goals that are different

from those in programs based on technical skills or theory and general principles.
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Foremost among these goals are greater thoughtful control of action by the
professional and greater stimulation of thought by action.

The incorporation of a broader educational component is, however, problematic, in terms

of successfully maintaining a professional's

sense

of identity and focus and meeting

registation requirements within the time frame of a qualification. It also raises questions
about the depth and integration of components within professional programmes, while
exposing students to an expanded concept of expertise through the careful incorporation

of more liberal professional learning. Lynton maintains that expertise requires the ability
to:

understand how the physical, social, economic and political context in which

the professional worlds both affects and is affected by the activity, as well

as

to be sensitive to peftinent legal and ethical issues;

communicate and often collaborate with both clients and colleagues of
different backgrounds and different areas ofexpertise;

deal with complexity and ambiguity and recognizing the existence of
alternatives and trade-offs (ibid., p.20).

It

is not appropriate to abandon the components of technical expertise in order to promote

process skills such as critical thinking and communication, rather, these elements need to

be integrated. This poses a serious challenge to any providers of professional education.

As stated by Lynton:

The competent practitioner needs both technical expertise and contextual
understanding. These elements must be combined into a coherent curriculum in
which all the mutually reinforcing elements of professional competence form part

of a cumulative, interlocking whole which is greater than the sum of its parts.
Such a curriculum is, by its very nature, both liberal and career-oriented (ibid.,
p.21).

There is debate however, as to at which stage of a professional's education the various
components should be emphasised. While Lynton does not address this explicitly, the
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implication is that the more liberal components should be integrated right throughout
professional programmes. Howevero Ecclestone (1996) proposes a model of professional

education which emphasises a technical orientation in the early stages of undergraduate

progammes, at the time when novices are learning how to apply rules and procedures

do. This moves on to a more personal

systematically to what they

and problematic

approach in the mid undergraduate stage, where subjective understandings and shared

interpretations can be deliberated on and debated.

At late undergraduate

and

postgraduate levels of professional education she proposes a far more critical approach

which brings in moral, political and ethical understandings and involves the evaluation of

conflicting viewpoints, critical reflection and an emphasis on the understandings
necessary for the acceptance of professional responsibility and decision-making. She has
based the reflective emphasis

of this model on Schdn's (1983; 1987) argument that it is

the capacity of professionals to reflect about the moral and ethical dimensions of their

practice

in conditions of

uncertainty and conflict, and their ability

spontaneously and intuitively

in

to do this

action, which differentiates them from mere

'tecbnicians'.

Mezirow's (1991) understanding of adult learning would seem to support Ecclestone's
approacho as he emphasises that adult learners move to a more mature level

of cognitive

differentiation that:

...involves greater awareness of context (especially awareness of psychological

factors and individual and collective goals), more analysis of premises, and
integration of logic and feelings (ibid.,p.l93).

He maintains that younger learners may not be sufficiently developed for perspective

transformation. The same theme viewed through a different lens would be that new
practitioners may not initially have the experience and knowledge to draw on as material
to facilitate the process of critical reflection, much as in psychoanalysis a person needs a
certain amount of prima materia or depth of experience to work on in analysis in order
that an in-depth transformation and self-realisation may occur. Therefore, this implies
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that it is at the higher stages of undergraduate education and postgraduate education (in
terms of both fonnal qualifications and CPE) that there is the need to specifically focus

on critical reflection and a broader knowledge base. This challenges the 'technical up-

date' orientation

of CPE adopted by many professional

groups which tends to keep

specialty areas 'up-to-date' with new procedures and equipment advances, maintaining
an even narrower focus than undergraduate education.

It also challenges many formal

postgraduate professional programmes which focus on a specific specialisation. For
example, in medical imaging, Masters programmes intemationally commonly focus on an
exclusive specialty area such as MR or Ultrasound.

As discussed in Chapter Eight with respect to Daley (1999), the development of expertise

in professional practice also involves the development of expertise in leaming, which
means that CPE and formal postgraduate prograurmes need

to also develop

meta-

cognitive and self-reflective stategies so that professionals can retain 'critical control'
over their expertise @raut, 1994). Further, it needs to be remembered that education for
the professions needs to be contextualised to practice. As maintained by Tennant (1996),

the claim that there is a division between learning and everyday activity cannot be

sustained. New knowledge pertaining to expert practice is located in the specific
community of practice. As stated by Macleod (1991, p.68):

Approaches to continuing professional education would benefit from recognizing

the complexity and situated, contextual nature of professionals' ways of knowing
and leaming.

This means that work-based courses and learning experiences need to be accepted

as

valid forms of continuing education for those professions developing CPE programmes.
Formal professional programmes need
processes

to involve the application of knowledge

and

to practice and centre learning on issues of practice, including those aspects

focused on teaching people how to learn and become self-reflective. This attitude

of

stressing the inter-relationship between theory and practice would clearly reduce the
much discussed theory-practice gap (for example, Rolfe, 1996; Argyris & Sch6,n, 1974).
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As highlighted in the study by Russell (1993), expertise is not limited to technical skills,
therefore professional education needs to motivate people to analyse their actions, and
provide the opportunity to be able to move back and forth between ideas and action. He

maintains that casting expertise

in the domain of deliberate action

generates quite

different goals for professional education than those based on technical skills or theory

acquisition. Russell's goal is

for: "...

greater thoughtful control

of action by

the

professional and greater stimulation of thought by action" (ibid., p.6l).

In summary, professional education, both forrral qualifications

and CPE, can be seen to

have a primary concem for enhancing expertise. While not all practitioners

will

reach

this level of practice, it is of central concern to the public that professionals provide the
best service possible. It is therefore important for educators to know as much as possible
about the nature and development of expertise in order to create a relationship between

the content and process of programmes, and the expertise of the professional domain
(Tennant, 1996). Institutions providing professional education need to value all the
dimensions of expertise and their effective integration in order to promote the learning
required to advance professionals towards this level of practice.

Future Research

This study opens up several areas for research in the future, in professions generally, and
medical imaging specifically:

o

While this research has proposed an integrated model of professional expertise, it has
been illusnated in only one domain

-

that of medical imaging. It would be interesting

to focus furttrer research on other domains of expertise both in medical and nonmedical

fields. A replicated study investigating expertise in teaching in higher

education could be particularly worthwhile;

o

Within the field of medical imaging, further research needs to be undertaken to
establish the development

of

expertise from the novice stage, given that

it

is

important to know the process which makes this transition possible. This would
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provide information which could be used for programme development pu{poses.
Studies establishing the value of critical reflection and the way in which theory and
practice are integrated at undergraduate and postgraduate level would also support the
educational needs and further establishment of the profession;

A further area of personal

research interest which emerges from this study, is to test

the personality profile of medical imaging experts using the Myers-Briggs Type
Indicator, in order to establish: a) whether certain personality types are athacted to
the profession, and b) whether there is any correlation between intuition, as proposed

by analytical psychology, and expertise;

Finally, professional education programmes located in both the university

and

polytechnic settings could be evaluated to ascertain the degree to which they
encourage the development of the five dimensions of the proposed model.

Conclusion

This study has examined the dimensions involved in professional expertise.

It

has

evaluated the contrasting models of professional expertise presented in the literature;
demonstated that current models of expertise inadequately integrate the cognitive and
experiential dimensions of expert practice; and it has advanced and refined an integrated

model

of expert professional practice which has been illustrated through empirical

research in the

field of medical imaging.

In the process of this research, several features of existing models of professional
expertise were shown to be based on inaccurate or untested assumptions. Thereforeo the

model proposed not only incorporates dimensions not considered, or inadequately
considered, by other models, but it also excludes ttrose features that are refuted by other
authors and were not supported by the empirical research in medical imaging. Further,

within the proposed dimensions of expertise, the empirical data gathered have been used

to further explicate each dimension and have provided illustrations in the context of
medical imaging practice.
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The five key dimensions of professional expertise were identified as being: knowledge
base; cognitive processes; internal integrative processes; interpersonal relationships; and

professional practice. It has been highlighted that these five elements need to be viewed
as an integrated whole, working together in a seamless,

fluid fashion through the medium

of the self of the practitioner. In order to do this, pracitioners need to maintain an open
and critical approach towards their knowledge and practice.

In this way they may

achieve the perspective transformation necessary to maintain effective performance and

the management of change at an expert level. It is proposed that it is this attitude to
practice that answers the question as to why some practitioners develop into being
experts in their field, while others lapse into mediocrity, even while they may become

very 'experienced' at what they do.

The findings of this research inform the knowledge base of professional expertise in
several

o

ways. They:

make explicit the practice of experts in medical imaging and evaluate the qualitative

aspects

of expertise which may be used for the

development

of less expert

professionals;

o

acknowledge the complexity of professional practice, highlighting that not only a

high level of technical skills and knowledge is required, but also a particular
professional attitude, and intra and interpersonal relationship abilities;

o

explicate and integrate dimensions of professional expertise largely ignored by other

authors; and

o

examine the implications

of these findings for higher education and for

future

research.

In conclusion, the following is a working definition for professional expertise which has
emerged fromthis study:

\
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Table Twelve: Qualities Of 'Expert' MRTs

Newly Qualified MRT Perspectives
Broad clinical experience
Breadth and depth of Imowledge
Confidenee
Flexible
Ability to assess, evaluate
Leadership skills
Organisational skills

Ability

to

prioritise

Good communication
Are 'down to euth'
Can 'think on theirfeet'
Ability to teach, pass on lorcwledge
Relaxed
Calm
Adaptable
Ability to modifr, manipulate
Methodical
Able to sequence procedures
Good working patterns

Commiment
Approachable
Clear explanations
Ability to interpret films
Know'tricks of the trade'

Senior MRT Perspectives

Clinical experietrce
Breadth and depth of lotowledge
Confidence

Flexibility
Evaluation
Leadership skills
Organisatiowl skills

Ability

to

prioritise

Good communication skills (all levels)
Practical feet on the ground'
Can'think on their feet', improvise
Technical expertise and/o r ab ility
to pass on, lo teach
Motivation (including self)

Drive
Initiative
Responsible - acceptance of responsibility
for self utd others
Intrinsic personality characteristics
Autonomous

Artistry
Pride/professionalism
Team member
Promote inter-professional relationships
Intrinsic desire to learn

Intuition
Management and QA skills
Lateral thinking
Ability to handle change
Look for change, how to improve
Acute assessment skills
Assess 'whole picture'
Critically reflective
Empathy
Research capabilities

Note: Italicised characteristics were in common across both

groups
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Forms of Knowledge
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Table Thirteen: Knowledge Distinctions

Formal

o

Codified theories, acadernic knowledge

Instnrmental

o

Tecbnology in use

Informal

Fleck
(leer)

Contingent

Tacit

o
o
e
o

Meta

Propositional

Eraut
(1ee4)

Process

.
r
e
o
r
r
o
o

'On the job' knowledge
Distributed knowledge highly specific to
particular situation
Rooted in individualq practice and experience
Difficultto transmit

Values and assumptions embodied in
organisations - ustralty implicit and taken for
eranted
Discipline'based theories and concepts
Applied generalisations and principles
Specific propositions
Theoretical, conceptual, deliberative, applied
Knowing how to access and use propositional
knowledge
Skilled behaviour
Deliberative processes using propositional
knowledge, experiential knowledge and
professional j udgement
Metaprooesses- self-knowledge and selfmanasement

Personal

r

Impressions gained from experience

Propositional

o

Knowing something is the case

Hyland
(1992,1994)

Practical
Propositional

Russell
(ree3)

Ryle
(1e4e)

Praptical

Knowledge
how
Knowledge that

o
.
r
o
o

Knowinghowto dosomething
Basic mediunr of classroom and research
knowledge
Observable compet€nce apparent in successful
professional actions

Knowinghowto do something
Acquiring infonnation

-

a theoretical

knowledge

base
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Jarvis

o
Knowing why

(1992)

Griffin,
Schwartz &
Sofronoff

Declarative

Procedual

o
.

Procedural
Prooedural
Represcnta-

(1999a and b)

Rolfe

'How', skill orhabitmemory

o

r
o
.

Experiential

(1998 & b, c)
Personal

- how to perform

o
r

Explicit

Scientific

Implicit knowledge

'That' or nauring memory

.

Implicit

knowledge about facts and

r

tional

Tomlinson

-

something

-

motor or perceptual skills

Rose
(teez)

Explicit knowledge
events

(1ee8)
Declarative

Analytical form of knowledge, which may be
contextualised in practice yet is different to
practical knowledge

o

-

episodic or semantic

Action knowledge - Rylean 'knowing-how'
Knauledge object
Descriptive knowledge - Rylean 'knowing that'
Knowledge object
Declarative knowledge that can be declared
(articulated)
Knowledge mode

l(nowledge which cannot be articulated
ktowledge mode
Exists in books andjournals, and is largely the
work of researchers and theorcticians
Paradigm cases around particular practice issues,
built up over time, existing within the person from
whose expedence it derives
Knowledge or experience of unique separate
clinical situations with individual patients
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Examples Of Data Collection Questions
Stage One: First Interview (Prior to 'critical incident' journalling)

.
.
.
.
.

What do you understand 'expertise' in medical imagittg to be?
How did you gain your level of expertise in your area of specialty?
How do you think you have 'learned' the aspects of your profession?
What opportunities have you taken to further your learning?
What are the key differences between what you do now compared to when you
were less competent in your job? ie what qualities set experts apart?

.
.

What role do theoretical knowledge and experience play in expert practice?

What role does your general life experience play in the development of your
expertise?

.
.

Is developing expertise important to you? Whyfil/hy not?

As an expert, do you consider that you have a role in passing on your knowledge
to others?

.
'

Ifyes, how does this occur?
What is your role in respect to other staff, particularly more junior staff or
students?

.

How do you relate to other health professionals, eg consultants, house surgeons,
radiologists, nurses?

.
'

Has this changed as you have become more

'expert'? If so, in what way?

How do you see yourself and your role in respect to your patients? To other
health professionals?

'

Do you think that someone with less qualifications and experience could perform
that role? Why/why not?
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Stage Three: Second Interview (After critical incident journalling)

.

How do you 'know' what to do in a diffrcult, changing or demanding situation,
particularly where all the'facts' are not available?

.
.

How do you draw on previous knowledge when you are working clinically?

If you are faced with a problem, what do you do mentally to work through it?
How do you 'recognise' critical features of a problem?

.
.

How do you choose when you are offered multiple courses of action?

What process do you go through internally and externally when you make a
decision?

.

Does this differ depending on whether this is a clinical/patient focused or
technological decision?

.
.

Can you articulate what you do and how you make decisions?

What proportion of your time is involved in non-routine situations which involve
innovation, improvisation and the necessity for change?

.

How do you think your level of expertise affects how these situations are
perceived and managed?

.

How do you prioritise or balance all the demands made on you in a difficult
situation?

.

What do you understand intuition to be? Does it have a part to play in your
clinical practice? Does this change with expertise?

.
.
.
.
.
.

What level of manual skills / thinking skills are demanded in your clinical area?
How much evaluation is involved in the more routine aspects of your role?

How does this differ with an unexpected or difficult procedure or patient?
How comfortable are you with handling new or challenging situations?
How does the necessity for speed affect your decision-making / practice?

What does 'thinking on your feet' mean and does this ability change with
expertise?

.

How do other professionals affect your practice, particularly in non-routine
situations?

.

How do you deal with difficult people

- either staffor

patients?

381

Appendix Four

Critical Incident Template
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CRITICAL INCIDENT LOG
Each critical incident should include the following:

r

The context of the incident (e.g. time of d.ay, condition of the patient,
nature of the proced.ure.

o

What happened (in detail).

.

Why the incident was critieal or problematic,

.

Ufhat corrcef,nc lrou had. at the time.

|

$Ihatyou w,6re thinliinE dtrring anil after the incident.

r

"What

you Were feeling durinE antl after thc ineident.

r

How a regolution was reached.

o

What aspects were the most demanding about the situation.
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